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fiNys o"kksZa esa lewps fo’o esa izxr inkFkksZa ds fodkl ds {ks= esa egRoiw.kZ 
izkS|ksfxdh; izxfr gqbZ gSA bu fodflr inkFkksZa dh dqN vkd"kZd fof’k"Vrk,a mudk 
vYiHkkj] mPp 'kfDr] ewY; izHkkoh ,oa i;kZoj.k fgrS"kh gksuk gSA ,d lkekU; izxr 
inkFkZ iz.kkyh esa vYiHkkj feJ/kkrq,a ,oa lfEeJ /kkrq Qkse] vkdkj Le`fr inkFkZ] 
cgqyd] Hkw&cgqyd vk/kkfjr gfjr ¼lhesUV eqDr½ dkaØhV inkFkZ ,oa vkS|ksfxd rFkk vU; vif’k"Vksa] ladj 
inkFkksZa rFkk tSo inkFkksZa vkfn ls cus mRikn lfEefyr gSa] ftu ij lh ,l vkbZ vkj&,Eizh esa vuqla/kku ,oa 
fodkl xfrfof/k;k¡ tkjh gaSA  bu inkFkZ iz.kkfy;ksa dk fodkl mRiknksa dk fodkl djds thou Lrj esa fodkl ds 
fy, vR;f/kd mi;ksxh jgus ds mn~ns’; ls fd;k x;k gSA ;g dgus dh vko';drk ugha fd ;s u, vkSj uokpkjh 
inkFkZ gekjs Hkkoh thou dks cnysaxsA ;g rF; loZLohd`r gS fd ubZ izkS|ksfxfd;ksa dks dsoy oSKkfud gh xfr 
ugha nsaxsA ifj;kstukvksa esa lekt@m|ksxksa dks muds izkjaHk gksus ls ysdj izkS|ksfxdh fodkl rd tqM+uk gksxk] 
ftlls xgu lkekftd@vkfFkZd izHkko Mkyus okyh izkS|ksfxfd;k¡ fodflr gks ldsaA vuqla/kku dk ;g u;k 
rjhdk u dsoy izkS|ksfxdh; n`f"Vdks.k ls] oju~ lkekftd&vkfFkZd] uSfrd ,oa lkaLd`frd yksd Lohd`fr ds 
n`f"Vdks.k ls Hkh fofHkUu i{kksa dks /;ku esa j[krk gSA

lh ,l vkbZ vkj& ,Eizh] Hkksiky izkjaHk ls gh yksd:fp ds rFkk lkekftd izHkko Mkyus okys 
?kVdksa@inkFkksZa@izØeksa ds fodkl gsrq vuqla/kku ,oa fodkl ij dk;Zjr gSA iz;ksx’kkyk Lrj dh lwpuk dks 
O;ogkj esa ykuk mn~ns’; dh izkfIr ds fy, egRoiw.kZ gksrk gSA ;g fodflr fopkjksa@Kku dks iz;ksDrk@fuekZrk 
,tsafl;ksa rd O;ogkj esa ykus ds fy, ifjofrZr djus ds ek/;e ls izHkkoh :i ls ykxw fd;k tk ldrk gSA lh 
,l vkbZ vkj&,Eizh bl fn’kk esa Kku@izkS|ksfxdh gLrkarj.k ds ek/;e ls lfØ; gSA blds vfrfjDr Hkwcgqydksa] 
fofdj.k dop inkFkksaZ bR;kfn laca/kh gekjs vuqla/kku dk;Z dk izHkko fudV Hkfo"; esa m|ksxksa ij rks iM+sxk gh] 
lkFk gh lkFk O;kid :i ls lekt dks Hkh izHkkfor djsxkA gekjk ckg~; /ku izokg c<+k gS vkSj gky gh esa 
fodflr dqN izkS|ksfxfd;ksa@inkFkksZa ds fy, ckSf)d lEink vf/kdkjksa gsrq vkosnu fd, x, gSaA

;g okf"kZd izfrosnu vuqla/kku ,oa fodkl xfrfof/k;ksa ds {ks= esa mRd`"Vrk izkIr djus ds gekjs iz;klksa 
rFkk muds ifj.kkeksa dks n’kkZrk gSA 
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lh-,l-vkbZ-vkj- & ,Eizh] Hkksiky ds ckjs esa

orZeku dk;ZØe ,oa vkxkeh ;kstuk,¡

izxr inkFkZ rFkk izØe vuqla/kku laLFkku ¼,Eizh½] Hkksiky dh LFkkiuk ebZ] 1981 esa {ks=h; vuqla/kku 
iz;ksx’kkyk ¼vkj-vkj-,y-½ ds uke ls gqbZ Fkh vkSj blus lh-,l-vkbZ-vkj-] ubZ fnYyh ls dk;Z djuk izkjaHk fd;k 
FkkA {ks=h; vuqla/kku iz;ksx’kkyk ls izxr inkFkZ rFkk izØe vuqla/kku laLFkku ds :i esa uke ifjorZu 6 ekpZ] 
2007 ls ykxw gqvkA ubZ igpku ds vuq:i ,Y;qfefu;e ,oa eSxuht feJ/kkrqvksa] /kkfRod ,oa cgqyd vk/kkfjr 
lfEeJ] Qkse] ,oa fØ;kRed inkFkkZsa tSls vYiHkkj inkFkkZsa( uSuks inkFkkZsa( ¶yk; ,’k ,oa jsM eM tSls vkS|ksfxd 
vif’k"Vksa ij vk/kkfjr u, inkFkZ ,oa lkekftd lanHkZ dh lh-,l-vkbZ-vkj&800 ifj;kstukvksa ij vuqla/kku ,oa 
fodkl dk;Z izkjaHk fd;k x;kA bu dk;ZØeksa esa izkjaHk ls gh m|ksx@miHkksDrk fyad FkhA u, inkFkkZsa ds fodkl] 
uokpkjksa ,oa fodkl dks /;ku esa j[krs gq, ,d vR;qRd`"V izlaLdj.k ,oa xq.k fu/kkZj.k lqfo/kk ,oa vuqdj.k 
izfr:i.k {kerk,a LFkkfir dh tk jgh gSaA

orZeku esa laLFkku esa inkFkZ foKku ,oa vU; lacaf/kr {ks=ksa esa lqizf’kf{kr 40 oSKkfud ¼Lohd`r in 100½ rFkk 
76 lgk;d LVkQ gSaA fudV Hkfo"; esa O;kid vuqla/kku ,oa fodkl xfrfof/k;ksa dks ns[krs gq, oSKkfudksa dh 
la[;k leqfpr :i ls c<+kus dh ;kstuk gSA ,Eizh esa inkFkZ la’ys"k.k] izlaLdj.k ,oa vfHky{k.ku gsrq ,l-bZ-,e-] 
izs’kj MkbZ dkfLVax e’khu] lsehlkWfyM izkWlsflax ;wfuV] jksfyax fey] eSXuhf’k;e esfYVax ;wfuV vkfn tSlh 
vk/kqfud lqfo/kk,a gSaA ,Q-bZ-,l-bZ-,e-] Øk;ksfefyax ;wfuV ,oa uSuksLdsy vuqla/kku ,oa fodkl ls lacaf/kr vU; 
e’khusa LFkkfir dh tk jgh gSaA

,Eizh dh orZeku xfrfof/k;ksa dks fuEufyf[kr {ks=ksa esa j[kk tk ldrk gS %&

●  vYiHkkj inkFkZ 

●  uSukslajfpr inkFkZ

●  LekVZ ,oa dk;kZRed inkFkZ

●  vof'k"V ls mi;ksxh inkFkZ

●  lh-,l-vkbZ-vkj&800

vYiHkkj inkFkkZsa dh Js.kh esa ,Y;qfefu;e /kkrq eSfVªDl lfEeJ] ,Y;qfefu;e Qkse ,oa eSXuhf’k;e vk/kkfjr 
feJ/kkrqvksa ij egRoiw.kZ xfrfof/k;k¡ py jgh gSaA ,Eizh us ,Y;qfefu;e Qkse] eSXuhf’k;e vk/kkfjr feJ/kkrq] 
LoLFkkus /kkrq eSfVªDl lfEeJksa ,oa uSukslajfpr inkFkkZsa tSls vYiHkkj inkFkkZsa ij fo’ks"k dk;Z fd;k gSA blds 
vfrfjDr fo|qrpqEcdh; QkWfeZax] LekVZ ,oa dk;kZRed inkFkkZsa] LVhy ,oa VkbVsfu;e Qkse inkFkZ izfr:i.k ,oa 
fMtkbu laca/kh dk;Z Hkfo"; eas fd, tkus dh ;kstuk gSA

vif’k"V ls mi;ksxh inkFkZ cukus ds {ks= esa laLFkku us vf/kdka’kr% ¶yk; ,’k rFkk jsM eM vuqiz;ksx ds 
fo"k; esa dke fd;k gSA laLFkku us jsMeM] ¶yk; ,’k ,oa izkd`frd js’kksa dk iz;ksx djds dk"B fodYi izkS|ksfxdh 
fodflr dh gS] ftlds ek/;e ls njokts] iSuy] ikVhZ’ku ,oa QuhZpj cukus dh vPNh laHkkouk,a gSaA ,Eizh us jsM 
eM ls ,d fofdj.k dop inkFkZ fodflr fd;k gS vkSj blds fy, laLFkku ds ikl ,d ;w- ,l- isVsaV Hkh gSA bl 
izkS|ksfxdh ds laHkkfor mi;ksx ijek.kq ÅtkZ la;a=ksa esa xkek ,oa U;wVªkWu ds fy, dop rFkk ,Dl&js rFkk lh-Vh- 
LdSu d{kksa esa ,Dl&js dop ds :i esa ns[ks tk ldrs gSaA 

,Eizh us fofHkUu xzkeh.k fodkl ,oa izlkj xfrfof/k;k¡ dh gSa] ftudk tulkekU; dks fu’p; gh ykHk 
feysxkA X;kjgoha iapo"khZ; ;kstuk ds vraxZr laLFkku us xzkeh.k iz{ks= ifj;kstukvksa ds vraxZr ̂^xzzkeh.k jkstxkj 
l`tu ds fy, flly js’kk izkS|ksfxfd;k¡** ifj;kstuk ij dk;Z izkjaHk fd;kA flly ikS/ks lss etcwr ouLifr js’kk 
izkIr gksrk gS] ftls jLlh cukus esa vkSj gLrf’kYiksa esa iz;ksx esa yk;k tk ldrk gSA bl js’ks ls cus /kkxs vkSj oL= 
dks lfEeJ cukus esa mi;ksx esa yk;k tkrk gs] ftls Hkou] vkWVkseksckby] ftvksVsDlVkby bR;kfn iz{ks=ksa esa iz;ksx 
esa yk;k tk ldrk gSA LekVZ ,oa dk;kZRed inkFkksZa] ;Fkk vkdkj Lej.k inkFkksZa ¼feJ/kkrq,a] /kkrq Qkse ,oa ikWyhej½ 
ij Hkh vuqla/kku ,oa fodkl dk;Z tkjh gS ftlls izlaLdj.k &lw{elajpuk&lajpuk&xq.k varlaZca/k dh LFkkiuk 
gks lds vkSj iz;ksx’kkyk Lrj dh lwpuk O;ogkj esa ykbZ tk ldsA uSukslajfpr inkFkZ ,d vU; vuqla/kku ,oa 
fodkl {ks= gS] ftl ij laLFkku dk;Zjr gSA 

,Eizh] Hkksiky jk"Vªh; vkfFkZdh rFkk lkekftd ykHkksa esa lg;ksx ds 
mn~ns’; ls izxr inkFkkZsa ds {ks= eas uohu] mRd`"V] varjjk"Vªh; :i ls 
izfr;ksxh] ÅtkZ l{ke ,oa i;kZoj.k fgrS"kh izkS|ksfxfd;k¡@mRikn 
fodflr djus ds mn~ns’; ds izfr lefiZr gSA 

● fof’k"V mPp fu"iknu ,oa lkekftd mi;ksxksa ds fy, vfHk;kaf=dh 
inkFkkZsa laca/kh vuqla/kku ,oa fodklA 

● /kkrqvksa ,oa feJ/kkrqvksa] lfEeJksa] cgqydksa] Hkou fuekZ.k lkexzh rFkk 
vif’k"Vksa ls cus inkFkkZsa tSls fofo/k vfHk;af=dh inkFkkZsa ds fy, 
?kVdksa@mRiknksa gsrq inkFkZ] izØe ,oa izkS|ksfxdh fodklA

● mDr {ks=ksa esa futh ,oa ljdkjh iz{ks=ksa ds fy, ijke’khZ] izk;ksftr] 
xzkUV&bu&,M] usVodZ ,oa vU; jk"Vªh; rFkk varjjk"Vªh; 
ifj;kstukvksa ij dk;Z djukA
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Ø- ifj;kstuk 'kh"kZd

1- uksoy ,uthZ bQsfDVo esVsfyd eVsfj;Yl QkWj bathfu;fjax ,Iyhds’kal]
uksMy ySc% lh,lvkbZvkj&,Eizh]Hkksiky

2 fMtkbu ,.M MsoyoiesUV vkWQ Fkjeks fjLiksuflo ,.M eSxusfVd ’ksi eseksjh eVsfj;Yl
,.M fMokbl QkWj bathfu;fjax ,Iyhds’kal
uksMy ySc% lh,lvkbZvkj&,Eizh Hkksiky

3 MsoyiesUV vkWQ uksoy lh,lvkbZvkj VsDuksykth QkWj esuqQsDpfjax VsyMZ ,.M
isVsaV&LisflfQd ck;ksfljkfed bfEIyesUV~l ,.M ck;ksesfMdy fMokbl ,V 
vQksMsZcy dkWLV ¼ck;ksfljke½
uksMy ySc% lh,lvkbZvkj&lhthlhvkjvkbZ] dksydrk 

4 ,Mokal lsjkfed eVsfj;y ,.M dEikmaM Qkj buthZ ,.M LVªDpjy 
,Iyhds’ku ¼lhbZvkj,ebZ,l,½
uksMy ySc% lh,lvkbZvkj&lhthlhvkjvkbZ] dksydrk

5 ekWyhD;wYl Vw eVsfj;Yl Vw fMokbl ¼,e 2Mh½
uksMy ySc% lh,lvkbZvkj&lhthlhvkjvkbZ] fr:ouariqje

6- MsoyiesUV vkQ Lisly fMfltu liksZV flLVe ¼,lMh,l,l½ ,.M gkbMªksyksftdy
eksMfyax QkWj vlslesaV ,.M eSustesUV vkWQ U;wfVª,aV ,.M isLVhlkbM iksyw’ku yksM 
,l ,uih,l ikyw’ku bu ,xzhdYpj okVj’ksM~l
uksMy ySc% lh,lvkbZvkj&uhjh] ukxiqj

7- lh,lvkbZvkj ukWyst xsVos ,.M vksiu lkslZ izkbosV DykmM buÝkLVªDpj ¼uksxsV ½
uksMy ySc% lh,lvkbZvkj& fuLdsvj] ubZ fnYyh 

Ø- ifj;kstuk dk uke fuf/knkrk ,tsalh

1- ;wfVykbts’ku vkWQ yks dkLV feujYl vkWQ e/; izns’k QkWj n MsoyiesUV 
vkWQ gk;ij czkUp~M ,Y;qfefu;e ¼,p,,l½ ,.M eslksiksjl flfydk eVsfj;y 
Vw flDosLVj n bQsDV~l vkWQ xzhu gkml xSlsl

,eihlh,lVh] 
Hkksiky

2- dsjsDVjkbftax U;wfefjdy ,ltsMOY;w bosY;w,’ku QkWj fMVjekbfuax MDVkby 
eVsfj;y ÝsDpj VQusl ¼ts,ltsMMCyw½

Ckhvkj,u,l
eqEcbZ

3- MsoyiesUV vkWQ vkWfIVekbZts’ku vkWQ izkWlslsl QkWj ijekusUV gkbZMªksQhfyd 
,.M gkbZMªksQksfcd ljQsl dksfVaXl foFk uSuks ikfVZdYl QkWj eYVhQaD’kuy 
fQfuf’kax vkWQ VkbZYl

Mh,lVh
ubZ fnYyh

4- MsoyiesUV vkWQ dkLV bu flVq dkWij csLM dEiksftV QkWj
usoy ,sIyhds’kal

,uvkjch
eqEcbZ

5- MsoyiesUV vkWQ fMtkbu feDl vkWQ bjjsfM;s’ku ’khfYMax dkaØhV ;wftax 
,MokaLM ’khfYMax eVsfj;Yl

Ckhvkj,u,l
eqEcbZ

6- MsoyiesUV vkQ iksjl ck;ks&,fDVo Vh&csLM dEiksftV~l QkWj ck;ks&bEIykaV 
,Iyhds’kal

MhchVh
ubZ fnYyh

7- okVj vkWDLkhMs’ku dsVkfyfll ck; phi ,.M vcsaMsaUV QLV jkW Vªkaft’ku 
fljht+ esVy vkWDlkbM~l”

Mh,lVh
ubZ fnYyh

8- MhQkWesZ’ku fcgsfo;j vkWQ ,Y;qfefu;e ,ykW; 'khV bu uku&,DlhesfVªd LVªsp 
¶yasfxax izkWlsl ck; ,DlisjhesUVs’ku ,.M QkbukbV ,sfyesUV esFkM

lhbZvkjch
ubZ fnYyh

9- vkj ,aM Mh LVMht+ vkWu n MsoyiesaV vkWQ ,MokaL~M ft;ksiksyhesfjd 
dkfLaVx eVsfj;Yl QkWj izksVsD’ku vkWQ dksjkstu vkWQ ekbYM LVhy 
jsuQkslZesUV ;wLM bu dkaØhV LVªDpj

,eihlh,lVh
Hkksiky

10- ;wt+ vkWQ fluksLQs;j QkWj esfdax dkWLV vQsfDVo ,Y;qfefu;e flUVSfDVd 
Qkse QkWj bathfu;fjax ,Iyhds’kUl ,.M esVy vkVZsQsDV~l

,eihlh,lVh
Hkksiky

11- ekWMfyax vkQ lkWby fcgsfo;j psat M~;w Vw xzkmaM okVj ysoy osfj,’ku vkQ 
:jy okVj fjlksZlsl esSustesUV

,eihlh,lVh
Hkksiky

12- izksLFksfVd ,Iyhds’kUl vkQ 'ksi eseksjh ,ykW; ,u,,lvkbZ 
bykgkckn

13- MsoyiesUV vkWQ ¶yk; ,’k csLM ,MokaLM fyXuks flfydks ,yqfefu;l 
thvksiksfyesfjd ckbaMj ;wlQqy Qkj esfdax lhesUV Ýh dkWUØhV

Ckh,eVhihlh ubZ 
fnYyh
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Ikzk;ksftr ifj;kstuk,a

Ø- ifj;kstuk 'kh"kZd fuf/knkrk ,tsalh

1. ;wfVykbts’ku vkQ , osjk;Vh vkQ ¶yk; ,s’k ,osyscy ,V esllZ 
ts,lih,y] jk;x<+ Qkj Msoyfiax lhesUVhf’k,l fyxuks&lhfydks& 
,yqfefu;l ¼,y,l,½ eVsfj;Yl

ts,lih,y jk;x<+

2. MsoyiesUV vkQ ,yqfefu;e  ,ykW; lhfydkWu dkckZbM esVy esfVªDl 
dEiksftV ,.M ,ukfyfll ,t+ ij LisflfQds'kal

,u,lVh,y
fo’kk[kkiV~Vue

3. QslsfcYVh LVMh vku osjk;Vh vkQ ¶yk; ,'k ,oysoy ,V esllZ lslk 
LVs;jykbV fyfeVsM ¼osnkUrk xqzi dEiuh½ ykufxxjh fMfLVªDV 
dkykgk.Mh] vksfM’kk QkWj Msoyfiax lhesUV Ýh dkWUØhV

,l,l,l,y
osnkUrk xzqi dEiuh

4. ;wfVykts’ku vkQ csfj;e lYQsV Lyt ¼czkbu Lyt½ tujsVsM M~;wfjax 
dkfLVx lksMk esuqQsDpfjax izkWlsl vkijs’kUl ,V esllZ xzkfle bUMLVªht 
fy- dsfedy fMfotu] fcjykxzke ukxnk ¼e-iz-½ Qkj esfdax jsfM;s’ku 
'khfYMax eVsfj;Yl ck; buksosfVo esFkM

thvkbZ,y
fcjykxzke] ukxnk

Ø- ifj;kstuk 'kh"kZd fuf/knkrk ,tsalh

1. Vjckbu CYksM Qsfy;j ,usfyfll ,lVhih,l] lkj.kh

2. bEiSDV vkQ ihvksih esM vkbMYl LVªDpj vku be’kZu bu okVj 
ckWMht+

,eihihlhch] Hkksiky

3. ,slslesaV vkWQ ,;j ,.M okVj DokfyVh ,V vkbMssfUVQkbM+ 
yksds’ku ,jkmaM chuk fjQk;usjh QkWj Hkkjr vkseku fjQk;usjh fy- 
chuk] lkxj

Ckhvksvkj,y] chuk

4. Ikksyq’ku yksM LVMh Qkj n ,fDtfLVax ikWyh ,Y;qfefu;e 
DyksjkbM ¼ih,lh½ IykaV ,.M izksiksT+M ,DlisU’ku

thvkbZ,y] fcjykxzke 
ukxnk

5. ;wt vkQ ¶yk; ,’k bu ,xzhdYpj ,V vnkuh ikoj egkjk"Vª fy- 
frjksjk] xksafn;k egkjk"Vª

,ih,e,y] frjksjk] xksafn;k
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Ikjke’khZ ifj;kstuk,a



bl ifj;kstuk ds varxZr  d½ Qkse] [k½ eghu d.k ;qä MMCs ls lEcaf/kr xfrfof/k;ka] tSls fd muds 
cukus vkSj vfHky{k.ku bR;kfn ls lEcaf/kr rduhd fodflr dh x;h gS] tks fd fuEufyf[kr gSa%

VkbVsfu;e] ,Y;wehfu;e vkSj yksgs vk/kkfjr feJ vkSj muds daiksftV dk eSfVªDl lkexzh ds :i esa 
bLrseky djds ikoMj vkSj rjy /kkrqdeZ nksuksa fof/k;ksa dk mi;ksx dj Qkse rS;kj fd;k x;k gSA Qkse ,tsaV dh 
ek=k vkSj çdkj] ifj{ksiukHk vk—fr foKku vkSj lw{e vk—fr foKku lkexzh vkSj forj.k ds çdkj vkSj Qkse ds 
y{k.kksa tSls ekudksa ds çHkko dh tkap dh x;h gSA gkbfczM uSuks vkSj lw{ed.k ifj{ksiukHk ;qä Qkse Hkh la'ysf"kr 
fd;k x;k gSA ,d ;k ,d ls vf/kd vkd"kZd fo'ks"krkvksa tSls bl rjg ds 'kksj {kh.ku] daiu {kh.ku] ÅtkZ 
vo'kks"k.k] gYds otu] ck;ks dEisVhfcfyVh vkfn ds :i es ns[krs gq, fodflr Qkse dh mi;ksfxrk LokLF;] 
v‚Vkseksckby vkSj vU; bathfu;fjax {ks=ksa esa fufgr gSA

,d cgqyd pknj ds pkjksa vksj doj djds lSaMfop ,Y;qehfu;e Qkse cukus ds ç;kl fd, x, x;s gSaA bl 
ekeys esa ,Y;qehfu;e feJ /kkrq Qkse ds VqdM+s ¶ySV rjy /kkrqdeZ fof/k ls rS;kj fd;s x;s gaSA flfyd‚u 
dkckZbM vkSj lh,uVh dks fFkduj@ lEcyu ds :i esa mi;ksx djds gk;fczM Qkse la'ysf"kr fd;k x;k gSA 
Qkse ds VqdM+s dks cgqyd pknj dk dop mudh lrg dh j{kk djus ds fy;s fn;k x;k gSA ;g v/;;u ,d 
vPNk Qkse@cgqyd baVj Qsfl;y laca/k vkSj fLFkjrk] 'kfä esa lq/kkj] fHkxksuk vkSj FkeZy bUlqys'ku fo'ks"krk;sa 
fn[kkrk gSA blfy, fodflr lSaMfop Qkse csgrj FkeZy bUlqys'ku] 'kksj vkSj daiu{kh.ku vkSj otu esa deh 
çnf'kZr djrs gSaA mues 'kksj{kh.ku] daiu {kh.ku] ÅtkZ vo'kks"k.k] gYds otu esa mi;ksfxrk dh {kerk gSA cgqyd 
dsl dh jlk;fud lajpuk ds çHkko dk Hkh v/;;u fd;k x;k FkkA vf/kdka'kr% fNæ 1&4 feeh dh vkdkj lhek 
esa FksA iksY;qjsFksu esa ¶ykbZ ,s'k d.kksa ls ;qä ekeyksa ds lkFk lSaMfop de ls de foQyrk rkdr fn[kkrh gS] 
tcfd buesa ruko lcls T;knk FkkA ,iksDlh ds lkFk vkoj.k esa iksY;qjsFksu eSfVªDl etcwr fn[krk gS] tcfd 
ÅtkZ vo'kks"k.k ,d fjolZ ço`fÙk dk ikyu c<+kus ds fy, gSA blds vkxs ¶ykbZ ,s'k ds lkFk ,iksDlh esa twV dk 
diM+k feykus ls ÅtkZ vo'kks"k.k {kerk esa  deh vkbZ gS tcfd blds vykok etcwrh Hkh c<+rh gSA

Qkse

,yqfefu;e Qkse rjy fof/k ls

,d cgqyd& ,Y;qehfu;e Qkse lSaMfop dh fof'k"Vrk,a

fofHkUu cgqyd casing ¼'khV½ ds lkFk rhu vyx Qkse&cgqyd lSaMfop ds xq.k

dz- xq.k lajpuk fooj.k

ikWyh;qjsFksu $ 
¶ykb,s'k

,iksDlh 
jsftu$¶ykb,s'k 

,iksDlh jsftu $ ¶ykb,s'k 
$ twV oL=

1. ?kuRo] g/cc 0.48 1.75 1.84

2. UCS,  MPa 2.5 7.5 177

3. vf/kdRke ruko 0.06 0.03 0.007

4. ;ax dk ekikad] GPa 0.43 3.3 7.26

5. drjuh ekikad] GPa 0.16 1.2 2.8

ikmMj :V ls VkbVsfu;e vkSj LVhy Qkse dk mRiknu

fofHkUu lja/kzrk ¼50-85%½ vkSj fofHkUu vkdkj ds lsy ¼50&300μm½ ds VkbVsfu;e vkSj LVhy Qkse dk 

mRiknu ikmMj :V ls fd;k x;kA uofufeZr Qkse dks mldh lw{e lajpuk,¡] ÅtkZ vo'kks"k.k {kerk vkSj 
;kaf=d xq.kksa ds :i esa dSjsDVªkbt fd;k x;kA Qkse dh lja/kzrk 85% rd gS vkSj mldh 'kfä ¼strength½ lkis{k 
?kuRo ds vk/kkj ij 15&100 MPa dh lhek esa gSA Qkse dh 'kfä vkSj ÅtkZ vo'kks"k.k {kerk flaVsfjax rkieku 
vkSj lkis{k ?kuRo ij fuHkZj djrh gSA bl Qkse esa varlZU;kstdrk gksus ls ikuh dk çokg ,d Nksj ls nwljs Nksj 
rd gksrk gSA blh çdkj rkack Qkse cuk;k x;k gSA bl Qkse dk mi;ksx bysDVªkWfud m|ksx esa ghV flad vkSj 
Lyhfiax iEi ds :i esa fd;k tk jgk gSA

14 15

Lkh-,l-vkbZ-vkj ckjgoha iapo"khZ; ;kstuk ifj;kstuk,a

bathfu;fjax vuqç;ksxksa ds fy, uohu ÅtkZ çHkkoh /kkrq lkexzh

,Y;qehfu;e Qkse dh fNnz vkdkfjdh fNnz vkdkj forj.k 

,Y;qehfu;e Qkse dh lw{e lajpuk

lSaMfop dh van#uh lrg dk fp=
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fofHkUu LVªsu jsV ij LVhy Qkse dk çokg ruko vkSj rqyukRed ?kuRo dk Qyu

v‚VkseksfVo ØS'k c‚Dl dk fleqys'ku ds }kjk v/;;u

Qkse ls Hkjk ØS'k c‚Dl v‚Vkseksckby {ks= esa csgrj ÅtkZ vo'kks"k.k djus ds fy, dkQh çHkkoh fl) gqvk gS vkSj 
blh dkj.k ls ;g oSKkfud txr dk /;ku viuh vkSj vkdf"kZr dj jgk gS A vius csgrj mtkZ vo'kks"k.k ds 
dkj.k ;g nq?kZVuk çca/ku esa vxz.kh fl) gqvk gSA bEiSDV yksM djus gsrq bl ØS'k c‚Dl dh ,d 3Mh e‚Mfyax 
dh x;h gSA blds ØS'k jks/kdrk ds lanHkZ esa [kkyh vkSj ,Y;qfefu;e Qkse ls Hkjs ØS'k c‚Dl ds chp rqyukRed 
v/;;u fd;k x;k gSA ÅtkZ vo'kks"k.k {kerk ds  ekeys esa Qkse ds b"Vre çn'kZu FEM fo'ys"k.k ds ek/;e ls 
v/;;u fd;kA ,d 2 Mh e‚My Qkse dks mlds oks;M ÝSD'ku ds vuqlkj fodflr fd;k x;k gSA vf/kdre 
ÅtkZ vo'kks"k.k ds fy, mi;qä oks;M ÝSD'ku okys Qkse ds fy, ,dv{kh; fMLIyslesaV d.Vªksy VsLV mPp LVªsu 
jsV~l ij dh x;h gSA

16 17

VkbVsfu;e Qkse
¼vkdkj 50 fe-eh- vkSj 15 fe-eh- Å¡pk½

LVhy Qkse
¼vkdkj 50 fe-eh- x 50 fe-eh- x 50 fe-eh-½

VkbVsfu;e Qkse ¼75% lja/kzrk½ LVhy Qkse ¼85% lja/kzrk½

Qkse dh lw{e lajpuk

 LVhy ØS'k c‚Dl Qkse ds fcuk  LVhy ØS'k c‚Dl Qkse ds lkFk

fo:i.k iSVuZ ij ØS'k ckWDl ¼LVhy½ dsflax esa ,yqfefu;e feJ/kkrq Qkse yxkus ds izHkko dk ,Q bZ ,e 
fo'ys"k.k & Qkse ls Hkjs ØS'k c‚Dl esa flyoVksa dh vf/kd la[;k vf/kd ÅtkZ vo'kks"k.k crkrh gSA
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(b)(a)

(d)(c)

18 19

esVy eSfVªDl daiksftV

esVy eSfVªDl daiksftV czsdMªe cukus ds fy;s gkbZ çs'kj MkbZ dkfLVax dk mi;ksx 

,yqfefu;e / eSXusf'k;e feJ/kkrq] dEiksftV jksYM IysV vkSj ,DlVªwMsM jkM

,yqfefu;e &flfydku feJ /kkrq esYV dk vYVªklksfud daiu ds }kjk Mh,DlMh lh lajpukRed 
ifjektZu

forfjr lw{e d.k;qä esVy eSfVªDl daiksftV dk æo /kkrqdeZ fof/k }kjk la'ys"k.k lw{e fMlijlkWbM  
d.kksa dh DyLVfjax / dksxqys'ku dh T;knk ço`fÙk ,oa fMlijlkWbM / eSfVªDl dh de c‚afMax ds dkj.k ,d 
pqukSrh jgk gSA  

fljsfed fMlijlkWbM voLFkk ds vfrlw{e d.k tc Ckká :i ls æo /kkrq ls fefJr fd, tkrs gSa rc 
muds lw{e d.kksa ,oa fuEu xhysiu ds dkj.k xqPNs ds :i esa bdës gks tkrs gSaA fMlijlkWbM voLFkk ds Ckká 
;ksx }kjk daiksftV la'ys"k.k ds nkSjku esYV ds vYVªklksfud daiu ls leL;k dh xaHkhjrk dkQh gn rd de dh 
tk ldrh gSA daiksftV esa jhbZUQkslZesaV voLFkk ds LoLFkkuh fuekZ.k ls eSfVªDl esa fMlijlkWbM voLFkk ds Ckká 
;ksx dh rqyuk esa dbZ ykHk feyrs gSaA blesa mÙke fMlijlkWbM &eSfVªDl varji`"Bh; ca/kqrk] eSfVªDl esa 
fMlijlkWbM voLFkk dk T;knkrj ,d leku foLrkj] jhUQkslZesaV voLFkk dh ekQksZykWth ij mÙke fu;a=.k vkSj 
lkekU;r% cká;ksx  }kjk vlaHko lw{e d.kksa ds vU; voLFkk dks forfjr djus dh dkfcfy;r 'kkfey gSA 
gkykafd] ;g Hkh vdsys leL;k dk iw.kZ lek/kku djus esa çHkkoh ugha gSA rnuqlkj] teko ds igys iwoZ&LoLFkkuh 
dEiksftV dk vYVªklksfud daiu djus tSlk dne mBkuk csgrj ifj.kke mYysf[kr djrk gSA dEiksftV ls 
lac) leL;k,a] tSls fMlijlkWbM voLFkk dk i`FkDdj.k] tfVy vkdkj okyh dkfLVax esa çokg dh leL;k] 
fuEu fMlijlkWbM / eSfVªDl cU/kqrk dks ek/;fed fo:i.k vkSj ncko ?kuhdj.k rduhd tSlh fØ;kvksa ls çHkkoh 
:i ls nwj fd;k tk ldrk gSA

mijksä dks çekf.kr djus ds fy, dqN v/;;u fd;s x, gSa tks fd fuEu gSa &

v‚Vkseksckby czsd Mªe dh xq.koÙkk esa lq/kkj ykus ds fy;s gkbZ çs'kj MkbZ dkfLVax dk mi;ksx djds 
,yqfefu;e ,e,elh ls v‚Vkseksckby czsd Mªe  cukus ds ç;kl fd;s x;s gSa] ftlds QyLo:i mRlkgtud 
ifj.kke çkIr gqvkA mi;ksxdrkZ ,tsafl;ksa ds lkFk ckrphr dk ç;kl fd;k tk jgk gSA    

esVy eSfVªDl dEiksftV dks fo:i.k ;ksX; cukus ds fy, vfr lw{e  fMlijlkWbM dk  fNrjko çkFkfed 
vko';drkvksa esa ls ,d gS D;ksafd lw{e d.k forj.k dks etcwr djrs gSa ,oa forj.k dh ,d:irk dh ek=k dks 
mUur djrs gSaA rnuqlkj] lw{e d.kksa ds lkFk esVy eSfVªDl dEiksftV dk la'ys"k.k muds ,DlVªwMsM / jksYM 
vk—fr;ksa dks çkIr djus ds fy, t:jh gks tkrk gSA bl fn'kk esa] mUur xq.k / dk;Z{kerk çkIr djus ds fy, 
lw{e d.k forfjr ,yqfefu;e esVy eSfVªDl dEiksftV dks ,DlVªwM djus dk çkjafHkd ç;kl gks jgk gS ftldk 
fooj.k fuEukuqlkj gS%

çkjfEHkd nkSj esa] ,yqfefu;e &flfydku ¼BS LM6½ feJ /kkrq esYV dk fofHkUu vof/k ds fy, 
vYVªklksfud daiu fd;k x;k gSA vYVªklksfud daiu  dh vof/k c<+kus ds QyLo:i lw{elajpukRed 
ifjektZu ds lkFk {kerk ,oa rU;rk esa o`f) ik;h xbZ tcfd dBksjrk esa deh ik;h xbZA blls ;g Kkr gqvk fd 
mUur xq.k ,oa dk;Z{kerk okys vfrlw{e d.k forfjr esVy eSfVªDl dEiksftV ds la'ys"k.k ds fy, vfrlw{e 
d.kksa dk esYV esa forj.k vko';d gSA

vYVªklksfud mipkj ds 5 feuV ckn lw{elajpuk

vYVªklksfud mipkj ds 10 feuV ckn lw{elajpuk

vYVªklksfud daiu dh vof/k esa o`f) ds ifj.kkeLo:i LM6 , ,y&lh 
feJ /kkrq esa lw{en'khZ 'kks/ku



(b)(a)

(d)(c)

18 19

esVy eSfVªDl daiksftV

esVy eSfVªDl daiksftV czsdMªe cukus ds fy;s gkbZ çs'kj MkbZ dkfLVax dk mi;ksx 

,yqfefu;e / eSXusf'k;e feJ/kkrq] dEiksftV jksYM IysV vkSj ,DlVªwMsM jkM

,yqfefu;e &flfydku feJ /kkrq esYV dk vYVªklksfud daiu ds }kjk Mh,DlMh lh lajpukRed 
ifjektZu

forfjr lw{e d.k;qä esVy eSfVªDl daiksftV dk æo /kkrqdeZ fof/k }kjk la'ys"k.k lw{e fMlijlkWbM  
d.kksa dh DyLVfjax / dksxqys'ku dh T;knk ço`fÙk ,oa fMlijlkWbM / eSfVªDl dh de c‚afMax ds dkj.k ,d 
pqukSrh jgk gSA  

fljsfed fMlijlkWbM voLFkk ds vfrlw{e d.k tc Ckká :i ls æo /kkrq ls fefJr fd, tkrs gSa rc 
muds lw{e d.kksa ,oa fuEu xhysiu ds dkj.k xqPNs ds :i esa bdës gks tkrs gSaA fMlijlkWbM voLFkk ds Ckká 
;ksx }kjk daiksftV la'ys"k.k ds nkSjku esYV ds vYVªklksfud daiu ls leL;k dh xaHkhjrk dkQh gn rd de dh 
tk ldrh gSA daiksftV esa jhbZUQkslZesaV voLFkk ds LoLFkkuh fuekZ.k ls eSfVªDl esa fMlijlkWbM voLFkk ds Ckká 
;ksx dh rqyuk esa dbZ ykHk feyrs gSaA blesa mÙke fMlijlkWbM &eSfVªDl varji`"Bh; ca/kqrk] eSfVªDl esa 
fMlijlkWbM voLFkk dk T;knkrj ,d leku foLrkj] jhUQkslZesaV voLFkk dh ekQksZykWth ij mÙke fu;a=.k vkSj 
lkekU;r% cká;ksx  }kjk vlaHko lw{e d.kksa ds vU; voLFkk dks forfjr djus dh dkfcfy;r 'kkfey gSA 
gkykafd] ;g Hkh vdsys leL;k dk iw.kZ lek/kku djus esa çHkkoh ugha gSA rnuqlkj] teko ds igys iwoZ&LoLFkkuh 
dEiksftV dk vYVªklksfud daiu djus tSlk dne mBkuk csgrj ifj.kke mYysf[kr djrk gSA dEiksftV ls 
lac) leL;k,a] tSls fMlijlkWbM voLFkk dk i`FkDdj.k] tfVy vkdkj okyh dkfLVax esa çokg dh leL;k] 
fuEu fMlijlkWbM / eSfVªDl cU/kqrk dks ek/;fed fo:i.k vkSj ncko ?kuhdj.k rduhd tSlh fØ;kvksa ls çHkkoh 
:i ls nwj fd;k tk ldrk gSA

mijksä dks çekf.kr djus ds fy, dqN v/;;u fd;s x, gSa tks fd fuEu gSa &

v‚Vkseksckby czsd Mªe dh xq.koÙkk esa lq/kkj ykus ds fy;s gkbZ çs'kj MkbZ dkfLVax dk mi;ksx djds 
,yqfefu;e ,e,elh ls v‚Vkseksckby czsd Mªe  cukus ds ç;kl fd;s x;s gSa] ftlds QyLo:i mRlkgtud 
ifj.kke çkIr gqvkA mi;ksxdrkZ ,tsafl;ksa ds lkFk ckrphr dk ç;kl fd;k tk jgk gSA    

esVy eSfVªDl dEiksftV dks fo:i.k ;ksX; cukus ds fy, vfr lw{e  fMlijlkWbM dk  fNrjko çkFkfed 
vko';drkvksa esa ls ,d gS D;ksafd lw{e d.k forj.k dks etcwr djrs gSa ,oa forj.k dh ,d:irk dh ek=k dks 
mUur djrs gSaA rnuqlkj] lw{e d.kksa ds lkFk esVy eSfVªDl dEiksftV dk la'ys"k.k muds ,DlVªwMsM / jksYM 
vk—fr;ksa dks çkIr djus ds fy, t:jh gks tkrk gSA bl fn'kk esa] mUur xq.k / dk;Z{kerk çkIr djus ds fy, 
lw{e d.k forfjr ,yqfefu;e esVy eSfVªDl dEiksftV dks ,DlVªwM djus dk çkjafHkd ç;kl gks jgk gS ftldk 
fooj.k fuEukuqlkj gS%

çkjfEHkd nkSj esa] ,yqfefu;e &flfydku ¼BS LM6½ feJ /kkrq esYV dk fofHkUu vof/k ds fy, 
vYVªklksfud daiu fd;k x;k gSA vYVªklksfud daiu  dh vof/k c<+kus ds QyLo:i lw{elajpukRed 
ifjektZu ds lkFk {kerk ,oa rU;rk esa o`f) ik;h xbZ tcfd dBksjrk esa deh ik;h xbZA blls ;g Kkr gqvk fd 
mUur xq.k ,oa dk;Z{kerk okys vfrlw{e d.k forfjr esVy eSfVªDl dEiksftV ds la'ys"k.k ds fy, vfrlw{e 
d.kksa dk esYV esa forj.k vko';d gSA

vYVªklksfud mipkj ds 5 feuV ckn lw{elajpuk

vYVªklksfud mipkj ds 10 feuV ckn lw{elajpuk

vYVªklksfud daiu dh vof/k esa o`f) ds ifj.kkeLo:i LM6 , ,y&lh 
feJ /kkrq esa lw{en'khZ 'kks/ku



Lo&LFkkuh ,yqfefu;e feJ /kkrq daiksftV

LoLFkkfud eghu fMlijlkWbM dks 5083Al-TiC d.k daiksftV cukus ds fy, bLrseky fd;k x;k gSA 
fi?kys gq, daiksftV dk vYVªklksfud mipkj mlds teus ls igys fd;k tkrk gSA blds djus ls eSfVªDl esa  
d.k QSyko dh ,d:irk vkrh gS  ,oa inkFkZ esa mUur fMxzh mPp dBksjrk vkSj 'kfDr vkrh gSA

20 21

vYVªklksfud daiu ds vof/k ds ,d QaD'ku ds :i esa LM6 Al-Si feJ /kkrq dk rU;rk xq.k  

vYVªklksfud daiu dh vof/k ds ,d QaD'ku ds :i esa LM6 Al-Si feJ /kkrq dk dBksjrk xq.k  

vYVªklksfud mipkj ds igys vYVªklksfud mipkj ds ckn 

,yqfefu;e feJ /kkrq 5083 dh lw{e lajpuk

vYVªklksfud mipkj ds igys vYVªklksfud mipkj ds ckn 



Lo&LFkkuh ,yqfefu;e feJ /kkrq daiksftV

LoLFkkfud eghu fMlijlkWbM dks 5083Al-TiC d.k daiksftV cukus ds fy, bLrseky fd;k x;k gSA 
fi?kys gq, daiksftV dk vYVªklksfud mipkj mlds teus ls igys fd;k tkrk gSA blds djus ls eSfVªDl esa  
d.k QSyko dh ,d:irk vkrh gS  ,oa inkFkZ esa mUur fMxzh mPp dBksjrk vkSj 'kfDr vkrh gSA

20 21

vYVªklksfud daiu ds vof/k ds ,d QaD'ku ds :i esa LM6 Al-Si feJ /kkrq dk rU;rk xq.k  

vYVªklksfud daiu dh vof/k ds ,d QaD'ku ds :i esa LM6 Al-Si feJ /kkrq dk dBksjrk xq.k  

vYVªklksfud mipkj ds igys vYVªklksfud mipkj ds ckn 

,yqfefu;e feJ /kkrq 5083 dh lw{e lajpuk

vYVªklksfud mipkj ds igys vYVªklksfud mipkj ds ckn 



feJ /kkrq o daiksftV ds vYVªklksfud mipkj ds igys ,oa ckn ds ;kfU=d xq.k

inkFkZ dEçsflo rkdr 
¼MPaa½ 

vYVªklksfud 
mipkj ds igys

dEçsflo rkdr 
¼MPaa½ 

vYVªklksfud 
mipkj ds ckn esa

dBksjrk] ¼HV½ 
vYVªklksfud 
mipkj ds 

igys

dBksjrk] ¼HV½ 
vYVªklksfud 

mipkj ds ckn 
esa

5083 Al 236 439 63 80

5083 Al - 5 wt % TiC 251 421 74 82

5083 Al -10 wt % TiC 277 416 92 93

uSuksd.k folj.k ,Y;qfefu;e feJ/kkrq lfEeJ 

uSuks & ,yqfeuk d.k folj.k ,Y;qfefu;e feJ /kkrq eSfVªDl lfEeJ cukus ds fy, ,d fodflr LVj 
dkfLVax rduhd fodflr dh xbZA bl rduhd esa d.k lh/ks eSfVªDl esa ugha Mkys tkrs cfYd ,Y;qfefu;e 
,yks; ds flaVMZ iSysV~~~~~~~~~~~~l ds lkFk  10&30 izfr’kr Hkkj ,yqehuk d.kksa ds lkFk feyk, tkrs gSA blls iSysV~~l ls 
,Y;qfefu;e feJ /kkrq ?kqydj /khjs&/khjs ,yqehuk d.k ?kksy esa feyrs gSa vkSj LVfjax fØ;k ls eSfVªDl esa forfjr 
gks tkrs gSaA blls eSfVªDl dh lw{e lajpuk csgrj gksrh gS] vkSj lfEeJ ds xq.kksa esa fodkl gksrk gS ftlds 
ifj.kkeLo:i fMLijlksZbM Qst+ ds uSuks vkdkj fn[krs gSaA mnkgj.k ds fy, dEizsflo f;YM LVªsaFk esa 20&30 
izfr’kr dh o``f)] dsoy ,d Hkkj izfr’kr ,yqehuk d.k Mkyus ls  ,yksaxs’ku ,oa dBksjrk izkIr gqbZA fMLijlksZbM 
d.k uSuks vkdkj ds gksus ds dkj.k ;g lfEeJ ijaijkxr lfEeJ inkFkksZa dh rqyuk esa csgrj QkWesZfcfyfV j[krs 
gSA  

bZ&dsi çlaLdj.k

,Y;qehfu;e vkSj muds feJ /kkrqvkas dks bZ&dsi çlaLdj.k ds }kjk çladj.k ds ç;kl fd, x, gSaA ,d 
bZ&dsi MkbZ çkjfEHkd ijh{k.k ds fy, cuk;h x;hA vkjafHkd ifj.kkeksa ls lw{e ljapuk fu[kkjiu vkSj xq.kksa esa 
lq/kkj vk;k] tks fd mRlkgo/kZd gSA 

(a) (b) (c)

22 23

vYVªklksfud mipkj ds igys vYVªklksfud mipkj ds ckn 

,yqfefu;e feJ /kkrq 5083&10TiC daiksftV dh lw{e lajpuk

,Y;qfefu;e dk bZ&dSi

,Y;qfefu;e dh lw{elajpuk ¼v½ bZ&dSi ds igys ¼c½ bZ&dSi ds ckn de 
eSxfufQds’ku esa¼l½ bZ&dSi ds ckn vf/kd eSxfufQds’ku esa



feJ /kkrq o daiksftV ds vYVªklksfud mipkj ds igys ,oa ckn ds ;kfU=d xq.k

inkFkZ dEçsflo rkdr 
¼MPaa½ 

vYVªklksfud 
mipkj ds igys

dEçsflo rkdr 
¼MPaa½ 

vYVªklksfud 
mipkj ds ckn esa

dBksjrk] ¼HV½ 
vYVªklksfud 
mipkj ds 

igys

dBksjrk] ¼HV½ 
vYVªklksfud 

mipkj ds ckn 
esa

5083 Al 236 439 63 80

5083 Al - 5 wt % TiC 251 421 74 82

5083 Al -10 wt % TiC 277 416 92 93

uSuksd.k folj.k ,Y;qfefu;e feJ/kkrq lfEeJ 

uSuks & ,yqfeuk d.k folj.k ,Y;qfefu;e feJ /kkrq eSfVªDl lfEeJ cukus ds fy, ,d fodflr LVj 
dkfLVax rduhd fodflr dh xbZA bl rduhd esa d.k lh/ks eSfVªDl esa ugha Mkys tkrs cfYd ,Y;qfefu;e 
,yks; ds flaVMZ iSysV~~~~~~~~~~~~l ds lkFk  10&30 izfr’kr Hkkj ,yqehuk d.kksa ds lkFk feyk, tkrs gSA blls iSysV~~l ls 
,Y;qfefu;e feJ /kkrq ?kqydj /khjs&/khjs ,yqehuk d.k ?kksy esa feyrs gSa vkSj LVfjax fØ;k ls eSfVªDl esa forfjr 
gks tkrs gSaA blls eSfVªDl dh lw{e lajpuk csgrj gksrh gS] vkSj lfEeJ ds xq.kksa esa fodkl gksrk gS ftlds 
ifj.kkeLo:i fMLijlksZbM Qst+ ds uSuks vkdkj fn[krs gSaA mnkgj.k ds fy, dEizsflo f;YM LVªsaFk esa 20&30 
izfr’kr dh o``f)] dsoy ,d Hkkj izfr’kr ,yqehuk d.k Mkyus ls  ,yksaxs’ku ,oa dBksjrk izkIr gqbZA fMLijlksZbM 
d.k uSuks vkdkj ds gksus ds dkj.k ;g lfEeJ ijaijkxr lfEeJ inkFkksZa dh rqyuk esa csgrj QkWesZfcfyfV j[krs 
gSA  

bZ&dsi çlaLdj.k

,Y;qehfu;e vkSj muds feJ /kkrqvkas dks bZ&dsi çlaLdj.k ds }kjk çladj.k ds ç;kl fd, x, gSaA ,d 
bZ&dsi MkbZ çkjfEHkd ijh{k.k ds fy, cuk;h x;hA vkjafHkd ifj.kkeksa ls lw{e ljapuk fu[kkjiu vkSj xq.kksa esa 
lq/kkj vk;k] tks fd mRlkgo/kZd gSA 

(a) (b) (c)

22 23

vYVªklksfud mipkj ds igys vYVªklksfud mipkj ds ckn 

,yqfefu;e feJ /kkrq 5083&10TiC daiksftV dh lw{e lajpuk

,Y;qfefu;e dk bZ&dSi

,Y;qfefu;e dh lw{elajpuk ¼v½ bZ&dSi ds igys ¼c½ bZ&dSi ds ckn de 
eSxfufQds’ku esa¼l½ bZ&dSi ds ckn vf/kd eSxfufQds’ku esa



mPp 'kfä vkSj mPp rkieku fLFkj ih / ,e ,yqfefu;e feJ /kkrq

mUur v‚Vkseksckby vfHk;kaf=dh ,oa ,;jksLisl lfgr vuqç;ksxksa dh vko';drk ds fy, mPp 'kfä inkFkZ 
ds fodkl ds fy, feJ /kkrq esa eghu ekbØks&?kVd dks Mkyk tkrk gSA vuwBh fo'ks"krkvksa okyh lw{e lajpuk 
vkSj uSuks lajfpr lkexzh ds dkj.k vkbZ mPp 'kfä mUgsa lajpukRed vuqç;ksxksa ds fy, mi;qä cukrh gSA bl 
fn'kk esa uSukslajfpr ,yqfefu;e feJ /kkrqvksa ij vk/kkfjr lkexzh cukus ds fy, ç;kl fd;k tk jgk gSA bl 
rjg ds inkFkZ cukus ds fy, Øk;ks fefyax/mPp ÅtkZ xsan fefyax çfØ;k viukbZ tkrh gSa vkSj ckn esa lesdu 
ekbØksoso/fpaxkjh IykTek flaVfjax rduhd }kjk fd;k tkrk gS vkSj f}rh;d fo:i.k Hkh fd;k tkrk gSA mPp 
'kfä çh&,yk; ¼2024 vkSj 7075½ ,Y;wfefu;e feJ /kkrq ikmMj dks v/;;u ds fy, bLrseky fd;k x;k gSA 
ikmMj ¼fcuk fey fd;s gq,½ ds çkjafHkd vfHky{k.kksa esa vkdkfjdh] jpuk] laihM;rk vkSj flaVfjax dh tk¡p dh 
x;hA blds vykok]  2024 ds lkFk VkbVsfu;e dh fefyax ,d vfØ; ok;qeaMy esa ,d vVªhVj fey esa dh 
x;hA lkexzh dks ,d oSD;we Hkëh esa vyx&vyx çfØ;k ds iSjkehVj ds varxZr Å¡ps rkieku ij nck;k x;kA 
;g ns[kk x;k gS fd xeZ ncko ds nkSjku /kkrq dh ?kuRo o`f) gqbZA blds vykok] feJ /kkrq esa mPp VkbVsfu;e 
dh otg ls fØLVy vkdkj cgqr de gks x;kA VkbVsfu;e fefJr ,yqfefu;e feJ /kkrq us mPp (~100%) 
?kuRo de flaVfjax rkieku vkSj de ncko ij Hkh çkIr dj fy;kA ¼130HV½ 2024 feJ /kkrq T1 fLFkfr ds fy, 
bu uewuksa dk dBksjrk Lrj ¼70&80 HV½ dh rqyuk esa dkQh vf/kd FkkA 2024 d‚EiSDV dk f}rh;d fo:i.k 
vHkh tkjh gSA

bathfu;fjax vuqç;ksxksa ds fy, FkeksZ laosnu'khy ,oa esXusfVd vkdkj Le`fr 
lkexzh ,oa midj.kksa dk fMtkbu vkSj fodkl 

lh,lvkbZvkj& ,Eçh] Hkksiky ds vuqla/kku esa 12 oha iapo"khZ; ;kstuk ds varxrZ vkdkj Le`fr lkexzh 
egRoiw.kZ {ks=ksa esa ls ,d gSaA bl lanHkZ esa vuqla/kku xfrfof/k;ksa ds fy, ¼i½ la'ys"k.k vkSj vkdkj Le`fr lkexzh ds 
u, oxksaZ dk fodkl ¼ii½ ykxr çHkkoh vkSj vf/kd laosnu'khy vkdkj Le`fr lkexzh dk fodklA vkdkj Le`fr 
feJ/kkrq ds u, laLdj.k ds la'ys"k.k ds fy, ç;kl fd, tk jgs gS] ftuesa vkdkj Le`fr feJ/kkrq Qkse vkSj 
vkdkj Le`fr cgqyd vkdkj Le`fr feJ/kkrq daiksftV gSA ifj.kke ds rkSj ij rkj] IysV vkSj LySc ds :i esa 
izn'kZu dh vkdkj Le`fr lkexzh izkIr gksus dh mEehn gSA vkdkj Le`fr feJ/kkrq ls çksVksVkbi ?kVd cukus ds 
fy, Hkh ç;kl fd;k tk jgk gSA

fofHkUu lja/kzrk ¼50&80%½ ds çh&vyks;M Ni-Ti Qkse ikoMj /kkrqdeZ ds }kjk cuk;k x,A lja/kzrk ds fy, 
veksfu;e ck;dkcksZusV ¼NH HCO ½ dk mi;ksx fd;k x;k gSA Qkse vyx vk—fr vkSj vkdkj ¼50 fe-eh- x 50 4 3

fe-eh- x 15 fe-eh-] 40 fe-eh- O;kl vkSj 20 fe-eh- ÅapkbZ] 20 fe-eh- x10 fe-eh- x fe-eh-½ dk cuk;k x;kA Qkse 
Li"V :i ls ,d lkeku forfjr lw{e lja/kzrk n'kkZrk gSA lw{k fNæ Hkh lsy nhokj ds Hkhrj ns[ks x,A lw{k fNæ 
iM+kslh dksf'kdkvksa ds Hkhrj  vfofPNUurk ¼connectivity½ çnku djrk gSA Qkse eq[; :i ls NiTi voLFkk vkSj 
vYi ek=k esa Ni Ti voLFkk ik;h tkrh gSA yksfMax vkSj vuyksfMax lkbdy VsfLVax ds }kjk çR;kLFkrk] 3

Nn~eçR;kLFkrk ,oa IykfLVd LVªsu fjdojh dk Ni-Ti Qkse ds lkFk lkis{k vkærk Qyu ds :i esa tkap dh xbZ 
gSA vuyksfMax fgLls esa LVªsu vuyksfMax lkbdy ds rhu i)fr;ksa ds uke ¼i½ çR;kLFkrk] ¼ii½ IykfLVd  ¼iii½ 
fjdojh LVªsuA vkdkj Le`fr çHkko ds fy, fjdojh LVªsu ftEesnkj gS ;g vf/kd fjdojh LVªsu ls vf/kd vkdkj 
Le`fr çHkko gksxkA fjdojh LVªsu esa o`f) gksus ds lkFk lkis{k ?kuRo gksxh tcfd fo:i.k esa o`f) foijhr çHkko 
çnf'kZr djrh gSA Ni-Ti Qkse yxHkx 3&5% ds vklikl fjdojh LVªsu n'kkZrk gS] tc 10% fo:i.k ds v/khu 
çn'kZu fd;kA IysV~;w LVªsl vkSj ÅtkZ vo'kks"k.k] ikoj ykW laca/k dk vuqlj.k djrk gSA nwljh vksj MsalhfQds'ku 
LVªsu] lkis{k ?kuRo ds lkFk ,d jSf[kd laca/k dk ikyu fd;kA

fufdy& VkbVsfu;e ¼Ni-Ti½ vkdkj Le`fr feJ/kkrq Qkse   

       0.35                                 0.30                                      0.25                                     0.18 

24 25

fefyax le; c<+kus ds lkFk fØLVy vkdkj

vyx vyx lkis{k ?kuRo ds Ni-Ti Qkse

Ni-Ti Qkse ds fLVªi



mPp 'kfä vkSj mPp rkieku fLFkj ih / ,e ,yqfefu;e feJ /kkrq

mUur v‚Vkseksckby vfHk;kaf=dh ,oa ,;jksLisl lfgr vuqç;ksxksa dh vko';drk ds fy, mPp 'kfä inkFkZ 
ds fodkl ds fy, feJ /kkrq esa eghu ekbØks&?kVd dks Mkyk tkrk gSA vuwBh fo'ks"krkvksa okyh lw{e lajpuk 
vkSj uSuks lajfpr lkexzh ds dkj.k vkbZ mPp 'kfä mUgsa lajpukRed vuqç;ksxksa ds fy, mi;qä cukrh gSA bl 
fn'kk esa uSukslajfpr ,yqfefu;e feJ /kkrqvksa ij vk/kkfjr lkexzh cukus ds fy, ç;kl fd;k tk jgk gSA bl 
rjg ds inkFkZ cukus ds fy, Øk;ks fefyax/mPp ÅtkZ xsan fefyax çfØ;k viukbZ tkrh gSa vkSj ckn esa lesdu 
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fefyax le; c<+kus ds lkFk fØLVy vkdkj

vyx vyx lkis{k ?kuRo ds Ni-Ti Qkse

Ni-Ti Qkse ds fLVªi
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Ni-Ti Qkse dh ekbØks lajpuk] EDX vkSj XRD fo’ys"k.k

IysV~;q LVªsl vkSj lkis{k ?kuRo

lkis{k ?kuRo Qyu ds :i esa ÅtkZ vo'kks"k.k  

lkis{k ?kuRo Qyu ds :i esa ?kuRohdj.k LVªsu

Ni-Ti Qkse dk yksfMax vkSj vuyksfMax pØ vyx&vyx lacaf/kr ?kuRo ds lkFk 0-01 dh 
,d LVªsu nj ij laihMu yksfMax ds rgr
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28 29

Cu&vk/kkfjr vkdkj Le`fr feJ/kkrq] rjy /kkrq foKku ds ek/;e ls

Cu vk/kkfjr vkdkj Le`fr feJ/kkrq dks vkerkSj ij  bLrseky gksus okys T;knk ykxr okys Ni-Ti vkdkj 
Le`fr feJ/kkrq ds fodYi ds :i esa ns[kk tk jgk gS] tgk¡ tSo vuqdwyrk ds vuqç;ksx vko';d ugha gSaA vkdkj 
Le`fr feJ/kkrq ds cM+ss iSekus ij vuqç;ksx fd;s tkrs gSa tSls fd lsalj] ,Dpq,Vj] daiu voeand lkexzh vkfn esa 
fd;k tkrk gSA bldh eq[; otg gS] de ykxr] mPp rkih; fLFkjrk vkSj mPp rkieku ifjorZuA gkykafd yacs 
le; ds ckn vuqla/kku ,oa fodkl ds {ks= esa vxz.kh gksus ds ckotwn] Cu vk/kkfjr vkdkj Le`fr feJ/kkrq vHkh Hkh 
vius fodkl ds pj.k esa O;kolkf;d rkSj ij miyC/k ugha gS bldk dkj.k gS] de rkieku ds laØe.k] fuEu 
;kaf=d xq.k] de yphykiu vkSj ekVsZulkbZV pj.k vkSj Fkdku ds fLFkjhdj.k vkfnA bl fn'kk esa] laØe.k 
rkieku vkSj ekVsZulkbZV dh ek=k c<+kus ds fy, Cu-Al feJ/kkrq esa vkuqikfrd lq/kkjksa esa ç;kl fd;s tk jgs gSaA 
bl feJ/kkrq esa Mn, Ni, vkSj Zn dks f=xqV / prqFkZ vuqikr esa feykus ij] lw{e lajpukvksa] ekVsaZulkbZV xBu vkSj 
ifjorZu rkieku esa gksus okys çHkko dh tkap dh tk jgh gSA dqN laHkkfor feJ /kkrq jpuk,a Hkh nwljs çlaLdj.k 
ds fy, v/;;u dh tk jgha gSa] tSlk fd jksfyax vkSj rkj [khapus vkSj ckn esa ?kVd cukus dh laHkkoukvksa dk Hkh 
irk yxk;k tk jgk gSA 

ekVsZulkbZV xBu ds fy, Cu-15 Al esa 3-5% Ni feykdj gksus okys çHkko dk  v/;;u djrs gSaA ;gk¡ ;g 
ns[kk x;k gS fd 4% ls vf/kd Ni ;qä feJ/kkrq ekVsaZlkbZV ds :iksa esa çkIr gksrk gSA bl ekeys esa eq[; lhek 
feJ/kkrq dk cM+k xzsu vkdkj gSA xzsu ds vkdkj dks de djus dh dksf'k'k esa] fofHkUu xzsu  fjQkbuj ¼CeO , Y O  2 2 3

vkSj Zr½ ds 0-1 ls 0-5% rd Cu-15Al-4Ni feJ/kkrq esa feykus ij 150 ls 50  rd xzsu 'kks/ku çkIr gqvkA 

DosaPM lSEiy dh lw{e ljapuk esa nks çdkj ds m"eh; çsfjr ekVsZulkbZV (b’ vkSj g’) ds lg&vfLrRo dk çn'kZu 

fd;k x;k gSA bl fo"k; esa b’] g’ dh rqyuk esa ,d vf/kd vuqdwy vkSj ftx&tsx lajpuk gSA CeO  dh ek=k 2

c<+kus ij] lajpuk ds :i esa b’ pj.k dh jkf'k esa o`f) vkSj vf/kd vuqdwy gksrh tkrh gSA çs{k.k esa 0-5% CeO  2
feJ /kkrq ds fy, loZJs"B çn'kZu çkIr gqvkA Y O  vkSj Zr dks bl feJ /kkrq esa feykus ij larks"ktud ugha ik;k 2 3

x;kA10% Zn dks vk/kkj feJ /kkrq ¼Cu-12Al- Ni vkSj Cu- Al- Ni½ esa feykus ij Qwy ds vkdkj esa g pj.k dk 4 12 5

ekVsaZlkbZV dk xBu gqvkA XRD ds v/;;u ds nkSjku CuAl, CuZn vkSj Al Cu  ekVsaZlkbZV pj.k çkIr gq, tks 4 9

vk/kkj feJ /kkrq ls vyx FksA fMQzsaf'k;y LdSfuax dSyksjhehVj ¼Mh,llh½ v/;;u ds nkSjku vk/kkj feJ /kkrq ds 
foijhr Zn ;qä feJ /kkrq esa lkQ A  vkSj A pksfV;ka çkIr gksrh gSA Cu-Al-Ni vk/kkj feJ /kkrqvksa ¼Cu-12Al-4Ni s f 

vkSj Cu-12Al-5Ni½ esa 10%Zn feykus ij çkIr ifj.kkeksa esa DosaPM voLFkk esa çkIr Qwy ds vkdkj ekVsaZlkbZV g 
pj.k dh lw{e ljapuk iwjh rjg ls cny tkrh gSA blds vykok] lcls vPNk ifj.kke ljapuk Cu-12Al -4Ni-

10Zn ds lkFk feJ/kkrq esa ns[kk x;kA lw{e ljapuk cgqr T;knk /kkrqvksa ds ?kVd ij fuHkZj gksuk fn[kk;k x;k 
FkkA bl çdkj ;g fu"d"kZ fudkyk tk ldrk gS fd Zn ds feykus ij ;ksxkRed çHkko iM+rk gS] ysfdu csgrj 
ifj.kke 74Cu-12Al-4Ni-10Zn ds feJ/kkrq ls çkIr gksrk gSA blds ckn feJ /kkrq ¼74Cu-12Al-4Ni-10Zn½ esa 
5&10% Mn dks feykus ij blds çHkko dks ns[kk x;k FkkA dkLV lajpuk esa lHkh voLFkkvksa esa 50&100 ekbØksu 
dh jsat dh xzsu dk vkdkj FkkA α+β lw{e lajpuk esa bl çdkj laHko vkdkj Le`fr xq.k gksus dk ,d ladsr gSA 

Dosafpax ds ifj.kke ls T;knkrj Qwy ds vkdkj ekVsaZlkbZV dk xBu g pj.k esa gqvkA vf/kdre ykHk 7% Mn dks 
feykus dh voLFkk esa eglwl fd;k x;kA blds vykok vkxs dksbZ lq/kkj ugha ns[kk x;kA bl çdkj v/;;u ls 
irk pyrk gS fd mPp rkieku ifjorZu mfpr /kkrqvksa ds ?kVd dks feykus ij feJ/kkrq ds bl oxZ dks  çkIr 
dj ldrs gSaA

vf/kd laHkkfor jpukvksa dks g‚V jksfyax esa 3 feeh dh çkjafHkd eksVkbZ ls 0-75 feeh djrs gSa] vkSj var esa 
oikuh esa DosaPM djrs gSaA jksfyax ds fy,] lSEiYl dks 2 ?kaVs ds fy, 900 C ij lekaxh djrs gS vkSj blds ckn blh 

rkieku ij jksfyax djrs gSaA jksfyax lSEiYl us Hkh Li"V ifjorZu pksfV;ksa dk çn'kZu fd;k tSlk fd vujksYM 
lSEiYl us fd;kA jksYM lSEiYl Hkh 100% ruko iqu%çkfIr djrs gSaA blh çdkj ds v/;;u ls f}vk/kkjh Cu-Zn 

vkSj f=xqV Cu-Al-Zn feJ /kkrqvksa esa ifjorZu rkieku esa o`f) djus dh dksf'k'k esa /kkrqvksa ds ?kVdksa dks 
fHkUu&fHkUu ek=k esa feykrs gSaA jksYM lSEiYl ds vkdkj Le`fr dk xq.k ekVsZfUlfVd ¼Martensitic½ ifjorZu ds 

µm

ckn 500  ij ijh{k.k fd;k x;kA 100  iqu%çkfIr çkIr fd;k x;kA çFke iqu% çkfIr ds ckn] inkFkZ esa Hkaxqjrk 
ns[kh x;h] gkykafd nksgjkus ij iqu%çkfIr vHkh Hkh çkIr dh tk ldrh FkhA LokHkkfod :i ls BaMk djus ij 
lSEiYl esa Hkaxqjrk vk tkrh gSA gkykafd] bl lSEiYl ds yphysiu dks iqu% çkIr djus ds fy, lSEiYl dks BUMs 
ikuh ls  jhdqosaPM dj nsrs gSA

oC %

Cu-15Al-Ni feJ /kkrqvksa ds lkFk fHkUu&fHkUu Ni ?kVd dh dqosUpM voLFkk esa lw{eljapuk

Cu-15Al-5Ni vkSj Cu-15Al-4Ni ds Mh,llh esa Øe'k Li"V M  vkSj  Ms f

Cu-15Al-4Ni feJ /kkrqvksa ds lkFk fHkUu&fHkUu CeO  ¼xzsu fjQkbuj½ dh dqosUp~M voLFkk esa lw{e ljapuk2
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30 31

Cu-15Al-Ni feJ /kkrqvksa ds lkFk 10%Zn dh dqosUPM voLFkk esa lw{e ljapuk 

vk/kkj feJ /kkrq (a) dh Mh,llh dk IyksV : Cu-12Al-4Ni (b) Cu-12Al-4Ni-10Zn vkSj (c) Cu-12Al-5 Ni -10 Zn feJ /kkrq
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dqosUPM lSEiYl ds lkFk ?kVd Mn fHkUu&fHkUu ek=k esa Øe'k% 0] 5 ] 7]  vkSj 8% dh lw{e ljapuk
Mn ds ?kVd esa ,d Qyu ds :i esa Al-Cu-Ni-Zn feJ /kkrq ds xq.kksa dk :ikarj.k 7% Mn ij

 vf/kdre ykHk] blds vykok vkxs dksbZ ykHk ugha 
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dqosaPM voLFkk ds mPp rkieku ds ifj.kkeksa esa dsoy dqN jpukvksa vkSj Qwy ds vkdkj esa g pj.k dk  ekVsaZlkbZV xBu gqvk gSA

A D E

32 33

jksYM lSEiYl( jksYM lSEiYl dk Mh ,l lh

jksYM Cu& vk/kkfjr ,l ,e , dk vkdkj Le`fr v/;;u

Lkw{e lajpuk :Cu-38.5Zn : A; Cu-41.5Zn:B; Cu-25Zn-5Al:C; 78Cu-12 Al-10Zn: D vkSj 80Cu-10Al-10Zn: E

dqosaPM lSEiYl dh lw{eljapuk Cu-38.5Zn  :A; 78Cu-12 Al-10Zn : D and 80Cu-10Al-10Zn : E 

jpuk ds lkFk XRD pksfV;ksa esa fHkUurk vkSj ifjorZu rkieku

XRD ds iSVuZ esa ns[kh xbZ vyx&vyx pksfV;ka feJ /kkrq jpuk dh gSaA Mh,llh ds v/;;u ls lSEiYl A 
ls C rd ifjorZu Li"V fpfàr gSA lSEiYl ladsr C esa Al dks feykus ij rkieku esa ifjorZu FkksMk f'k¶V gks 
tkrk gSA gkykafd Al dks vkSj vf/kd feykus rFkk Zn : Al ds vuqikr dks de djus ij lSEiYl D vkSj E esa dksbZ 
Li"V v‚LVsukbV pksfV;k¡ çkIr ugha gksrh gSaA lajpuk ds Qyu ds :i esa ifjorZu rkieku esa ,d Li"V fopyu 
ns[kk tk ldrk gSA feJ /kkrq ds bl oxZ ls] ;g fu"d"kZ fudkyk tk ldrk gS fd ckbujh jpukvksa esa 5% Al 
feykus ij ,d vkn'kZ jpuk gksxhA
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ih@,e çlaL—r Cu-Al-Ni vk/kkfjr vk—fr Le`fr feJ /kkrq

ikjaifjd dkfLVax çfØ;k dh rqyuk esa ikmMj /kkrqdeZ çlaL—r vk—fr Le`fr feJ /kkrq esa csgrj ;kaf=d 
xq.k çkIr gksrs gSa D;ksafd ikmMj /kkrqdeZ çfd;k esa la'ysf"kr lajpuk vkSj ikmMj ds vkdkj ij csgrj fu;a=.k 
j[kus dh {kerk gSA Cu-Al-Ni vk/kkfjr vk—fr Le`fr feJ /kkrq dks ikjaifjd ikmMj /kkrqdeZ ekxZ ls la'ysf"kr 
fd;k x;k gSA d‚ij vk/kkfjr mPp rkieku SMAs fodflr djus ds fy, ,yqfefu;e dk çHkko] lw{e lajpuk 
vkSj Le`fr vkdkj ifjorZu O;ogkj dk v/;;u fd;k x;k gSA vk—fr Le`fr ifjorZu rkieku 12 wt % Al ;qä 

0feJ /kkrq ds fy, 150 C ik;k x;k gSA feJ /kkrq ds Le`fr vkdkj ifjorZu rkieku esa deh djus ds fy, 
,yqfefu;e dks c<+kuk t:jh ik;k x;k gSA lHkh uewuksa esa iwjk ekVsZulkbZV ns[kk x;k gSA lHkh uewuksa esa xzsu dh 
eki 5&8 ekbØksu ikbZ x;h A fodflr feJ /kkrq ykxr çHkkoh] ÅtkZ dq'ky] çfrfyfi çLrqr djus ;ksX; gS vkSj 
SMAs ds :i esa mPp rkieku laosnd] çsjd vkSj daiu rj djuk tSls vuqç;ksxksa ds fy, bLrseky fd;k tk 
ldrk gSA

 12 wt.% Al                      12.5 wt.% Al                               13 wt.% Al                    13.5 wt% Al + 1 wt% Mn  

Lkw{e lajpuk% ¼Cu-Al-Ni vk—fr Le`fr feJ /kkrq½ vyx&vyx] ,yqfefu;e ds lkFk xzsu dh eki 

¼4&8 μm½ vkSj ekVsZulkbZV

34 35

Mh,llh fp=% Cu-Al-Ni vk—fr Le`fr feJ /kkrq ¼12 ls 13-5 wt- % ,yqfefu;e½ 
Le`fr vkdkj ifjorZu rkieku esa cnyko

lw{e lajpuk ,oa ,Dl&js % ¼Cu-Al-Ni vk—fr Le`fr feJ /kkrq flaVfjax ds ckn½ ghfVax dh nj 

¼a½ 15&50C/ feuV ¼b½ 100C/ feuV ,oa ¼c½ 100C/ feuV  flaVfjax pØ ds nkSjku 
,d e/;orhZ gksfYMax ds lkFk iwjk ekVsZulkbZV ns[kk x;kA
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dkcZu uSuks Vîwc@uSuks ikfVZdy forfjr vkdkj Le`fr cgqyd

vkdkj Le`fr cgqyd ¼Shape Memory Polymer½ ds vusd xq.k] tSls mPp Js.kh esa LVªsu dh iqu% LFkkiuk] 
de ykxr] vklku QksesZfcfyVh bl inkFkZ dks vU; inkFkksaZ ds lkis{k vf/kd ykHknk;d cukrs gSaA bl inkFkZ dks 
vusd çdkj ls mÙksftr fd;k tk ldrk gS mnkgj.k xehZ] ueh] pH ifjorZu] çdk'k vkfnA ;g Kkr gS fd 
vkdkj Le`fr çHkko cgqyd dk ewy xq.k ugha gS cfYd ;g ,d cgqyd dh vk.kfod lajpuk ds la;kstu] Le`fr 
l`tu çfØ;k vkSj eksQksZyksth dk ifj.kke gSA vkdkj Le`fr cgqyd ¼SMP½ esa vlk/kkj.k vkdkj Le`fr LVªsu gksrk 
gS ysfdu muds de ;kaf=d 'kfä vkSj fo'ks"k :i ls de jsdojsCky LVªsl blds mi;ksx dks lhfer djrk gSA bu 
dfBukbZ;ksa dks nwj djus ds fy; CNT vkSj xzsQhu  lfgr fofHkUu dk;kZRed fQylZ dks SMP eSfVªDl esa lfEeJ  
fd;k x;k gS vkSj xq.kksa dk v/;;u fd;kA mPp rkieku ij fo:i.k ds nkSjku laxzfgr ÅtkZ esa lq/kkj djus ds 
fy, SMP dEiksftV esa ifjorZu fd;k x;kA dEiksftV esa mPp jsdojsCky LVªsl çkIr djus ds fy;s ikjaifjd 
fo:i.k esFkM] ftls SMP ds vLFkk;h vkdkj r; djus ds fy, çxfr'khy f[kapko&vkjke&f[kapko ;kstuk 
¼Progressive stretch- relax-stretch scheme½ ls cnyk x;kA fodflr PSRS ;kstuk ds vUrxZr fuf'pr LVªsu 

0ds fy; jsdojsCky LVªsl cgqr vf/kd FkkA ikjaifjd rkSj ij uewuksa dks 70  ls ij yxkrkj [khapk tkrk Fkk tc 
rd fd os vf/kdre ruko gkfly uk dj yasA PSRS fo:i.k ;kstuk ds rgr uewuksa esa ,d fuf'pr çfr'kr ds 
ruko ds fy, LVªsl cgqr vf/kd FkkA mnkgj.k ds fy,] 780% LVªsu ij PSRS vkSj ikjaifjd fo:i.k ;kstuk 
}kjk çkIr LVªsl Øe'k% 6-95 vkSj 3-68MPa ik;k x;kA lkFk gh CNT çcyhdj.k  leku :i ls cgqyd eSfVªDl 
esa forfjr feykA

ijaijkxr vuojr ruu  vkSj ii½ ih-,l-vkj-,l- ;kstukvksa ds }kjk vusd fo:fir 
ijh{k.k lSaiYl ds fy, vyx vyx f[kapko ij  iquçkZfIr cyk?kkr

MWCNT dh ekbØks lajpuk Ácfyr SMPU ds lkFk CNT fMLijlkWbM dk ;Fkksfpr leku forj.k

uSukslajfpr Ni-Ti vk—fr Le`fr feJ /kkrq

csgrjhu dk;kZRed vkSj ;kaf=d xq.kksa okys inkFkZ dh nokvksa vkSj fofuekZ.k ds dbZ vk/kqfud {ks=ksa esa ekax 
gSA ,fo,'ku vkSj varfj{k çkS|ksfxdh] nar fpfdRlk] 'kY; fpfdRlk tSls vuqç;ksxksa ds fy, lcls vuqdwy 
uSukslajfpr Ni-Ti vk—fr Le`fr ¼SMAs½ feJ /kkrq vkfn gSA Ni-Ti SMAs ds dk;kZRed xq.kksa esa lq/kkj djus ds 
fy, lcls çHkkoh i)fr FkeksZ&;kaf=d mipkj gSA u, FkeksZ&;kaf=d mipkj] ftuesa xaHkhj IykfLVd fo:i.k 
¼,lihMh½ gksrk gS] uSukslajfpr feJ /kkrqvksa dk mRiknu dj ldrs gSa vkSj bl çdkj dh lajpuk SMAs ds 
laosnu'khy dk;kZRed xq.kksa ds fofu;eu ds fy, vf/kd ls vf/kd laHkkoukvksa dks [kksyrh gSA bl fn'kk esa] ,d 
ljy vkSj ykxr çHkkoh ikmMj /kkrqdeZ çfØ;k dks uSukslajfpr Ni-Ti feJ/kkrq ds la'ys"k.k ds fy, fodflr 
fd;k x;k gSA bl çfØ;k esa 8&10 ?kaVs rd Ni vkSj Ti rkfRod pw.kZ dks feykus ds ckn MkbZ esa nck;k x;k] 

0
rRi'pkr 1100&1200  ls- ij flaVfjax dh x;hA bl nkSjku ngu la'ys"k.k flaVfjax gqbZ vkSj blds ckn inkFkZ 

0dks Hkêh esa gh BaMk fd;k x;kA flaVfjax ds ckn inkFkZ dks 600&700  ls ij dbZ ?kaVksa ds fy, j[kk x;k vkSj 
mlds ckn dq,afpax dh x;hA Ni-Ti cukus dh igys fjiksVZ dh xbZ fof/k;k¡ yEck çlaLdj.k le; vkSj vf/kd 
ÅtkZ ysrh Fkha tSls fd igys ls pwf.kZr feJ /kkrq ikmMj ;k ;kaf=d ,ykWf;axA fodflr çfØ;k esa de mtkZ o 
de le; yxrk gS A la'kksf/kr P/M ekxZ ls rS;kj SMA }kjk csgrj fo'ks"krkvksa okyh lw{e lajpuk] vkSj ;kaf=d 

0
xq.kksa dk irk pykA uSukslajfpr ekjVsulkbV dk xBu 1100&1150  ls- ij flaVfjax ds nkSjku gqvk FkkA

0bl v/;;u ds vk/kkj ij] Vjujh Ni Ti-Y  ¼tgka Y - Cu ;k Fe½ feJ /kkrq dks 1150  ls- ij flaVfjax }kjk 1-x x

la'ysf"kr fd;k x;k gSA Vjujh feJ /kkrq dk foLr`r v/;;u py jgk gSA

0
NI-Ti feJ /kkrq dh Mh,llh % Ni-Ti - 1 ¼1200  ls ij ,d 

0?kaVs ds fy, flaVfjax o  600  ls ij ,d ?kaVs; Ni-Ti -2 
0 01200  ls- ij ,d ?kaVs ds fy, flaVfjax o  700  ls ij 

0
,d ?kaVs; NI-TI & 4 1100  ls- ij ,d ?kaVs ds fy, flaVfjax 

0 0
o 700  ls ij ,d ?kaVs] Ni-Ti - 5 1150  ls- ij ,d ?kaVs ds 

0fy, flaVfjax o  700  ls- ij ,d ?kaVs

,Q-bZ-,e- }kjk ,l-,Ek-,- /kkrq dks le>uk

fuEu v/;;u esa Ni-Ti 'ksi eseksjh feJ /kkrq dk ok;j Mªkbax çkslsl ds nkSjku fMQkWjes'ku O;Okgkj dks 
le>us dh dksf'k'k dh x;h gSA fuEu v/;;u esa ABAQUS l‚¶Vos;j dk mi;ksx fd;k x;k gSA ok;j Mªkbax 
çkWlsl esa ,d MkbZ ls fudyus ij] ?k"kZ.k xq.kkad] ijlsaVst fjMD'ku bu Ø‚l lsD'ku ,fj;k dks cnyus ij vkus 
okys ifj.kke dks le>us dh dksf'k'k dh x;h gSA fuEu iSjkehVlZ dks le>us dh dksf'k'k dh x;h gS tks gSa] Mªkbax 

36 37

,Dl&js % flaVfjax vkSj dq,afpax ds ckn



dkcZu uSuks Vîwc@uSuks ikfVZdy forfjr vkdkj Le`fr cgqyd
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mlds ckn dq,afpax dh x;hA Ni-Ti cukus dh igys fjiksVZ dh xbZ fof/k;k¡ yEck çlaLdj.k le; vkSj vf/kd 
ÅtkZ ysrh Fkha tSls fd igys ls pwf.kZr feJ /kkrq ikmMj ;k ;kaf=d ,ykWf;axA fodflr çfØ;k esa de mtkZ o 
de le; yxrk gS A la'kksf/kr P/M ekxZ ls rS;kj SMA }kjk csgrj fo'ks"krkvksa okyh lw{e lajpuk] vkSj ;kaf=d 

0
xq.kksa dk irk pykA uSukslajfpr ekjVsulkbV dk xBu 1100&1150  ls- ij flaVfjax ds nkSjku gqvk FkkA

0bl v/;;u ds vk/kkj ij] Vjujh Ni Ti-Y  ¼tgka Y - Cu ;k Fe½ feJ /kkrq dks 1150  ls- ij flaVfjax }kjk 1-x x

la'ysf"kr fd;k x;k gSA Vjujh feJ /kkrq dk foLr`r v/;;u py jgk gSA

0
NI-Ti feJ /kkrq dh Mh,llh % Ni-Ti - 1 ¼1200  ls ij ,d 

0?kaVs ds fy, flaVfjax o  600  ls ij ,d ?kaVs; Ni-Ti -2 
0 01200  ls- ij ,d ?kaVs ds fy, flaVfjax o  700  ls ij 

0
,d ?kaVs; NI-TI & 4 1100  ls- ij ,d ?kaVs ds fy, flaVfjax 

0 0
o 700  ls ij ,d ?kaVs] Ni-Ti - 5 1150  ls- ij ,d ?kaVs ds 

0fy, flaVfjax o  700  ls- ij ,d ?kaVs

,Q-bZ-,e- }kjk ,l-,Ek-,- /kkrq dks le>uk

fuEu v/;;u esa Ni-Ti 'ksi eseksjh feJ /kkrq dk ok;j Mªkbax çkslsl ds nkSjku fMQkWjes'ku O;Okgkj dks 
le>us dh dksf'k'k dh x;h gSA fuEu v/;;u esa ABAQUS l‚¶Vos;j dk mi;ksx fd;k x;k gSA ok;j Mªkbax 
çkWlsl esa ,d MkbZ ls fudyus ij] ?k"kZ.k xq.kkad] ijlsaVst fjMD'ku bu Ø‚l lsD'ku ,fj;k dks cnyus ij vkus 
okys ifj.kke dks le>us dh dksf'k'k dh x;h gSA fuEu iSjkehVlZ dks le>us dh dksf'k'k dh x;h gS tks gSa] Mªkbax 
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,Dl&js % flaVfjax vkSj dq,afpax ds ckn



QkslZ] MkbZ ds Åij yxus okyk fj,D'ku QkslZ vf/kdre [kpZ gksus okyh ,uthZA bl la[;kRed v/;;u dks ,d 
ls vf/kd MkbZ ds ekeyksa esa Hkh ns[kk x;k gSA fHkUu ijlsaVst fjMD'ku bu Ø‚l lsD'ku ,fj;k ds ekeyksa esa 
visf{kr U;wure Mªkbax QkslZ dks fudyk x;k gSA bl rjg ,l- ,Ek- ,- ¼SMA ½ /kkrq dk mi;ksx fLçax ds rkSj ij 
djus ds fy, dbZ vkus okys fHkUu fMtkbZu iSjkehVlZ dks le>us ds ç;kl fd;s x, gSaA fuEu v/;u esa tks 
iSjkehVlZ fy, x, gSa oks gSa ok;j dk O;kl] dkWby dk O;kl] ?kqekoksa dh la[;k bR;kfnA mä iSjkehVlZ dk 
ewY;kadu Hkkj ysus dh {kerk vkSj vf/kdre fn, tk ldus okys ruko ds iSjkehVlZ ds lanHkZ esa dh x;h gSA bl 
tkudkjh dks ,l- ,Ek- ,- ¼SMA½ /kkrq ls cuk;s tkus okys ;U= ¼tks fd fLçax dh 'kDy ds gks ldrs gSa½ esa mi;ksx 
esa yk;k tk;sxkA 

,u- vkbZ- & Vh- vkbZ- ¼Ni-Ti½ 'ksi eseksjh feJ /kkrq ds ok;j Mªkbax çkslsl ds nkSjku vkus okys
U;wure Mªkbax QkslZ dk ewY;kadu

vuq:i vkSj jksxh&fof'k"V ck;kslsjkfed fofuekZ.k lh,lvkbZvkj çkS|ksfxfd;ksa ds 
}kjk çR;kjksi.k vkSj lLrh dher ij tSo&fpfdRlk midj.k

fofHkUu çdkj ds Lisl gksYMj dks mi;ksx dj VkbVsfu;e Qkse cukus ds fy, çfØ;k çokg pkVZ  esa crk;k 
x;k gSA fofHkUu lja/kzrk ¼50&85%½ vkSj fofHkUu vkdkj ds lsy ¼50&300mm½ dk VkbVsfu;e Qkse fofuekZ.k 
fd;k x;kA cM+s vkdkj ¼50 feeh x 50 feeh x 15 feeh½ Qkse cukus ds fy, çfØ;k Hkh fodflr fd;k x;kA bl 
Qkse esa  eksVh dksf'kdkvksa vkSj lw{e dksf'kdkvksa ¼10 ls 15mm½ ikbZ tkfr gSA bu dksf'kdkvksa ds ek/;e ls Qkse 
¼lja/kzrk 75%½ ¼ikuh vkSj vU; æo½ dk çokg rsth ls gksrk gSA Qkse ds uewus ls mudh rkdr] ekikad vkSj ÅtkZ 
vo'kks"k.k {kerk dks ij[kk x;k gSA Qkse dh rkdr ¼15&90MPa½ vkSj ekikad {kerk ¼8&26 GPa ½ dh Js.kh ds 
chp gksrh gSA   

lja/kz VkbVsfu;e Qkse 250 ekbØksu ds Åij ¼vkSlr vkdkj 300 ekbØksu½ lsy vkdkj vkSj 250 ekbØksu 
ds uhps ¼vkSlr vkdkj 130 ekbØksu½ lsy O;ogk;Zrk ijh{k.k ds fy, tkap dh xbZA fu;a=.k ds :i esa ekud 
tSo rjy inkFkZ dk mi;ksx fd;kA ijh{k.k esa HELA vkSj A549 uke ds  lsy dk mi;ksx fd;k x;kA 7000 lsy 
dks xksykdkj /kkrqvksa ds lkFk 24 Fkkyh esa j[kk x;k vkSj 'ks"k 7000 lsy ds 4 ?kaVs ds ckn mlesa tksM+k x;kA lsy 
dks fQj ls ij[kus ds igys 72 ?kaVs rd ds fy, baD;wcsV fd;k x;kA 30 ?kaVs ds fy, 100 ng/ml LPS ldkjkRed 
fu;a=.k ds :i esa fy;k x;k ftlls mRlkgtud ifj.kke çkIr fd;k x;k gSA vf/kdka'k VkbVsfu;e Qkse dh 
rqyuk LPS ls fd;k x;k HELA lsy ds çfrjks/k esa tcfd A549 lsy dh çfrfØ;k fefJr çdkj dk FkkA 

Qkse ds {kj.k O;ogkj dk v/;;u gSad ?kksy esa iksVsaf'kvksMk;usfed fof/k ,oa lkFk gh lkFk otu ?kVus dh 
eki rduhd }kjk fd;k x;kA {kj.k dh nj cgqr de ¼egRoghu½ ik;h x;hA vkIykou ¼immersion½ v/;;u ds 

 65%                                                          75% )                                                     85%

xksyh; Ti d.kksa ds ç;ksx
ls 75% lja/kzrk 

 xksyh; Ti d.kksa ds ç;ksx
ls 80% lja/kzrk 

xksyh; Ti d.kksa ds ç;ksx ls 
85% lja/kzrk 
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nkSjku] dSfY'k;e QkLQsV dh /kheh fu{ksi.k uksV fd;k x;k tks tSo & çR;kjksi.k vkSj gìh ikM+ vuqç;ksxksa ds 
fy, mldh {kerk dk ladsr uksV fd;k x;kA QkbczksCykLV  ekuo dksf'kdk,¡ [kjhnh xbZa vkSj muds fodkl] 
vklatu vkSj cSDVhfj;k ds f[kykQ çfrfØ;k dk v/;;u fd;k tk jgk gSA

fHkUu lja/kzrk ds Ti & Qkse 

Ti Qkse dh lw{k lajpuk,¡ 

gsyk MMT ds fo#) A545 MTT ds fo#) 

 Ti Qkse ds lsy ok;kfcfyVh ijh{k.k ds ifj.kke



QkslZ] MkbZ ds Åij yxus okyk fj,D'ku QkslZ vf/kdre [kpZ gksus okyh ,uthZA bl la[;kRed v/;;u dks ,d 
ls vf/kd MkbZ ds ekeyksa esa Hkh ns[kk x;k gSA fHkUu ijlsaVst fjMD'ku bu Ø‚l lsD'ku ,fj;k ds ekeyksa esa 
visf{kr U;wure Mªkbax QkslZ dks fudyk x;k gSA bl rjg ,l- ,Ek- ,- ¼SMA ½ /kkrq dk mi;ksx fLçax ds rkSj ij 
djus ds fy, dbZ vkus okys fHkUu fMtkbZu iSjkehVlZ dks le>us ds ç;kl fd;s x, gSaA fuEu v/;u esa tks 
iSjkehVlZ fy, x, gSa oks gSa ok;j dk O;kl] dkWby dk O;kl] ?kqekoksa dh la[;k bR;kfnA mä iSjkehVlZ dk 
ewY;kadu Hkkj ysus dh {kerk vkSj vf/kdre fn, tk ldus okys ruko ds iSjkehVlZ ds lanHkZ esa dh x;h gSA bl 
tkudkjh dks ,l- ,Ek- ,- ¼SMA½ /kkrq ls cuk;s tkus okys ;U= ¼tks fd fLçax dh 'kDy ds gks ldrs gSa½ esa mi;ksx 
esa yk;k tk;sxkA 

,u- vkbZ- & Vh- vkbZ- ¼Ni-Ti½ 'ksi eseksjh feJ /kkrq ds ok;j Mªkbax çkslsl ds nkSjku vkus okys
U;wure Mªkbax QkslZ dk ewY;kadu

vuq:i vkSj jksxh&fof'k"V ck;kslsjkfed fofuekZ.k lh,lvkbZvkj çkS|ksfxfd;ksa ds 
}kjk çR;kjksi.k vkSj lLrh dher ij tSo&fpfdRlk midj.k

fofHkUu çdkj ds Lisl gksYMj dks mi;ksx dj VkbVsfu;e Qkse cukus ds fy, çfØ;k çokg pkVZ  esa crk;k 
x;k gSA fofHkUu lja/kzrk ¼50&85%½ vkSj fofHkUu vkdkj ds lsy ¼50&300mm½ dk VkbVsfu;e Qkse fofuekZ.k 
fd;k x;kA cM+s vkdkj ¼50 feeh x 50 feeh x 15 feeh½ Qkse cukus ds fy, çfØ;k Hkh fodflr fd;k x;kA bl 
Qkse esa  eksVh dksf'kdkvksa vkSj lw{e dksf'kdkvksa ¼10 ls 15mm½ ikbZ tkfr gSA bu dksf'kdkvksa ds ek/;e ls Qkse 
¼lja/kzrk 75%½ ¼ikuh vkSj vU; æo½ dk çokg rsth ls gksrk gSA Qkse ds uewus ls mudh rkdr] ekikad vkSj ÅtkZ 
vo'kks"k.k {kerk dks ij[kk x;k gSA Qkse dh rkdr ¼15&90MPa½ vkSj ekikad {kerk ¼8&26 GPa ½ dh Js.kh ds 
chp gksrh gSA   

lja/kz VkbVsfu;e Qkse 250 ekbØksu ds Åij ¼vkSlr vkdkj 300 ekbØksu½ lsy vkdkj vkSj 250 ekbØksu 
ds uhps ¼vkSlr vkdkj 130 ekbØksu½ lsy O;ogk;Zrk ijh{k.k ds fy, tkap dh xbZA fu;a=.k ds :i esa ekud 
tSo rjy inkFkZ dk mi;ksx fd;kA ijh{k.k esa HELA vkSj A549 uke ds  lsy dk mi;ksx fd;k x;kA 7000 lsy 
dks xksykdkj /kkrqvksa ds lkFk 24 Fkkyh esa j[kk x;k vkSj 'ks"k 7000 lsy ds 4 ?kaVs ds ckn mlesa tksM+k x;kA lsy 
dks fQj ls ij[kus ds igys 72 ?kaVs rd ds fy, baD;wcsV fd;k x;kA 30 ?kaVs ds fy, 100 ng/ml LPS ldkjkRed 
fu;a=.k ds :i esa fy;k x;k ftlls mRlkgtud ifj.kke çkIr fd;k x;k gSA vf/kdka'k VkbVsfu;e Qkse dh 
rqyuk LPS ls fd;k x;k HELA lsy ds çfrjks/k esa tcfd A549 lsy dh çfrfØ;k fefJr çdkj dk FkkA 

Qkse ds {kj.k O;ogkj dk v/;;u gSad ?kksy esa iksVsaf'kvksMk;usfed fof/k ,oa lkFk gh lkFk otu ?kVus dh 
eki rduhd }kjk fd;k x;kA {kj.k dh nj cgqr de ¼egRoghu½ ik;h x;hA vkIykou ¼immersion½ v/;;u ds 

 65%                                                          75% )                                                     85%

xksyh; Ti d.kksa ds ç;ksx
ls 75% lja/kzrk 

 xksyh; Ti d.kksa ds ç;ksx
ls 80% lja/kzrk 

xksyh; Ti d.kksa ds ç;ksx ls 
85% lja/kzrk 
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nkSjku] dSfY'k;e QkLQsV dh /kheh fu{ksi.k uksV fd;k x;k tks tSo & çR;kjksi.k vkSj gìh ikM+ vuqç;ksxksa ds 
fy, mldh {kerk dk ladsr uksV fd;k x;kA QkbczksCykLV  ekuo dksf'kdk,¡ [kjhnh xbZa vkSj muds fodkl] 
vklatu vkSj cSDVhfj;k ds f[kykQ çfrfØ;k dk v/;;u fd;k tk jgk gSA

fHkUu lja/kzrk ds Ti & Qkse 

Ti Qkse dh lw{k lajpuk,¡ 

gsyk MMT ds fo#) A545 MTT ds fo#) 

 Ti Qkse ds lsy ok;kfcfyVh ijh{k.k ds ifj.kke



ÅtkZ ,oa lajpuk mi;ksx gsrq çxr lsjkfed inkFkZ ,oa iqtsZ

 tSo v.kq ls inkFkZ ls midj.k (M2D)

bl ifj;kstuk dk mís'; e/;e nwjh dh ekjd {kerk dh 16 feeh ,ih xksyh dks jksdus ds fy, lfEeJ ijr 
vk;q/k dk fuekZ.k djuk gSA bl lfEeJ ijr esa lkeus dk fljSfed inkFkZ rFkk ihNs ,d /kkfRod IysV ,oa 
cgqyd dh ijr gSA pwafd e/;e {kerk ç{ksi dh xfrt ÅtkZ dkQh vf/kd ¼180&200 kJ½ gksrh gS blfy, /kkrq 
IysV ls vLrfjr eksVh çxr fljsfed ,oa Xykl fljsfed ds mi;ksx dh t:jr gksrh gSA bl ifj;kstuk dk 
eq[; mns'; VsLV iSuy dh lajpuk dks fofHkUu inkFkksaZ ;Fkk /kkrq] e`fÙkdk vkSj vU; cLrqvksa ds ç;ksx ls mldk 
Hkkj ikjaifjd :i ls ç;qä gks jgh vk;q/k dksfV dh LVhy IysV dh rqyuk esa de dj mls mi;qä cukuk gSA 
lh,lvkbZvkj&,Eçh dh bl dk;ZØe esa lgHkkfxrk dk mís'; ,d –<+ ,oa etcwr ,Y;qfefu;e feJ /kkrq IysV 
rS;kj djuk gS tks fd xksyh dks jksdus dk dk;Z dj ldsA laLFkku us xeZ Hkëh ds ç;ksx AA5083 vkSj AA6061 
,Y;qfefu;e feJ/kkrq IysV~l cuk;k gSA ç;ksx'kkyk Lrj ij ;kaf=d xq.kksa dk ekudhdju] ;ax eksMqyl] la?kkr 
çfrjks/k  vkfn dk foLr`r ijh{k.k fd;k x;k gSA Qkst~ZM IysV~l dks okLrfod fØ;k'khy fLFkfr esa buds dk;Z 
fu"iknu ewY;kadu gsrq lh,lvkbZvkj&lhthlhvkjvkbZ] dksydkrk Hkstk x;k gSA çkjfEHkd fujh{k.k ls ;g Kkr 
gksrk gS fd  Qkst~ZM AA5083 IysVl Qkst~ZM AA 5083 feJ /kkrq dh vis{kk vf/kd ÅtkZ vo'kks"k.k dh {kerk 
j[krh gSaA   

ifj;kstuk xfrfof/k ds vUrxZr lw{eæO;dh; rduhd }kjk tSo v.kqvksa dk i`FkDdj.k ds mijkar fo'ys"k.k 
çeq[k mís'; gS- bl lanHkZ esa lw{eæO;dh; rduhd }kjk çksLVsV dSalj ds ejhtksa dh is'kkc esa ik, tkus okys tSo 
v.kqvksa dk i`FkDdj.k vkSj muds fo'ys"k.k ds fy, rduhd fodflr dh gSA çksLVsV ,d ew=k'k; ds uhps vkSj 
ew=ekxZ ds e/; ls lh/ks pyus ij eyk'k; ds lkeus fLFkr NksVh xzafFk gSA çksLVsV dSalj rc gksrk gS tc dksf'kdk 
foHkktu dh nj dksf'kdk e`R;q ls c<+ dj gS] tks vfu;af=r QksM+k ds fodkl ds fy;s vxz.kh gSA çksLVsV dSalj 
iq#"kksa esa dSalj ds dkj.k gksus okyh e`R;q esa lcls vke gSA ;g la;qä jkT; vejhdk esa dSalj ls gksus okyh ekSr dk 
nwljk çeq[k dkj.k gSA çksLVsV dSalj dk tYnh fuokj.k cgqr egRoiw.kZ gS D;ksafd ftruh tYnh dSalj dk irk 
pyrk gS mrus gh vPNs ls ;g Bhd gks tkrk gSA geus bl dk;Z esa ,d çfrnhfIr igpku fof/k fodflr dh gS tks 
fd dSfiyjh bysDVªksQksjsfll rduhd ij vk/kkfjr gSA uSnkfud ijh{k.k ds fy;s bldh mi;ksfxrk ds fy, 
ijh{k.k tkjh gSA çfrnhfIr igpku fof/k esa mi;ksx fd;s x, tSo v.kq Øe'k% vfxZukbu] Y;kslkbu] çksykbu] 
vkSj ldksZlkbu gSA mijksä i`FkDdj.k ds fy, 20 mM,  pH 9 cksjsV c¶Qj vkSj 25 KV mi;ksxh oksYVst dh 
vko';drk gksrh gSA tSo v.kqvksa dk çfrnhfIr ijh{k.k 20 mM pH 9 cksjsV c¶Qj vkSj 20 mM ,Q-vkbZ-Vh-lh- 
dh vfHkfØ;k ds mijkar 490 nm ÅtZu fQYVj vkSj 520 nm mRltZu fQYVj }kjk fd;k x;k gS-
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dSfiyjh bysDVªksQksjsfll }kjk çksVhu ds ekud feJ.k dk i`FkDdj.k çk;ksfxd oksYVst] 20 kV uewus ds
-5 -1fy, çR;sd çksVhu dh lkaærk 10  mol L , ihd 1½ vfxZukbu 2½ Y;kslkbu 3½ çksykbu 4½ ldksZlkbu

lyQksukekbM ds lkFk çfrnhfIr rhozrk ij 
pH dk çHkko

lyQksukekbM ds lkFk çfrnhfIr rhozrk ij 
¶yksjsLdkekbu lkanzrk dk çHkko

vfHkfØ;k fu"iknu ij ,lhVksu dk izHkko lyQksukekbM dh pyrk ij pH dk çHkko



ÅtkZ ,oa lajpuk mi;ksx gsrq çxr lsjkfed inkFkZ ,oa iqtsZ

 tSo v.kq ls inkFkZ ls midj.k (M2D)

bl ifj;kstuk dk mís'; e/;e nwjh dh ekjd {kerk dh 16 feeh ,ih xksyh dks jksdus ds fy, lfEeJ ijr 
vk;q/k dk fuekZ.k djuk gSA bl lfEeJ ijr esa lkeus dk fljSfed inkFkZ rFkk ihNs ,d /kkfRod IysV ,oa 
cgqyd dh ijr gSA pwafd e/;e {kerk ç{ksi dh xfrt ÅtkZ dkQh vf/kd ¼180&200 kJ½ gksrh gS blfy, /kkrq 
IysV ls vLrfjr eksVh çxr fljsfed ,oa Xykl fljsfed ds mi;ksx dh t:jr gksrh gSA bl ifj;kstuk dk 
eq[; mns'; VsLV iSuy dh lajpuk dks fofHkUu inkFkksaZ ;Fkk /kkrq] e`fÙkdk vkSj vU; cLrqvksa ds ç;ksx ls mldk 
Hkkj ikjaifjd :i ls ç;qä gks jgh vk;q/k dksfV dh LVhy IysV dh rqyuk esa de dj mls mi;qä cukuk gSA 
lh,lvkbZvkj&,Eçh dh bl dk;ZØe esa lgHkkfxrk dk mís'; ,d –<+ ,oa etcwr ,Y;qfefu;e feJ /kkrq IysV 
rS;kj djuk gS tks fd xksyh dks jksdus dk dk;Z dj ldsA laLFkku us xeZ Hkëh ds ç;ksx AA5083 vkSj AA6061 
,Y;qfefu;e feJ/kkrq IysV~l cuk;k gSA ç;ksx'kkyk Lrj ij ;kaf=d xq.kksa dk ekudhdju] ;ax eksMqyl] la?kkr 
çfrjks/k  vkfn dk foLr`r ijh{k.k fd;k x;k gSA Qkst~ZM IysV~l dks okLrfod fØ;k'khy fLFkfr esa buds dk;Z 
fu"iknu ewY;kadu gsrq lh,lvkbZvkj&lhthlhvkjvkbZ] dksydkrk Hkstk x;k gSA çkjfEHkd fujh{k.k ls ;g Kkr 
gksrk gS fd  Qkst~ZM AA5083 IysVl Qkst~ZM AA 5083 feJ /kkrq dh vis{kk vf/kd ÅtkZ vo'kks"k.k dh {kerk 
j[krh gSaA   

ifj;kstuk xfrfof/k ds vUrxZr lw{eæO;dh; rduhd }kjk tSo v.kqvksa dk i`FkDdj.k ds mijkar fo'ys"k.k 
çeq[k mís'; gS- bl lanHkZ esa lw{eæO;dh; rduhd }kjk çksLVsV dSalj ds ejhtksa dh is'kkc esa ik, tkus okys tSo 
v.kqvksa dk i`FkDdj.k vkSj muds fo'ys"k.k ds fy, rduhd fodflr dh gSA çksLVsV ,d ew=k'k; ds uhps vkSj 
ew=ekxZ ds e/; ls lh/ks pyus ij eyk'k; ds lkeus fLFkr NksVh xzafFk gSA çksLVsV dSalj rc gksrk gS tc dksf'kdk 
foHkktu dh nj dksf'kdk e`R;q ls c<+ dj gS] tks vfu;af=r QksM+k ds fodkl ds fy;s vxz.kh gSA çksLVsV dSalj 
iq#"kksa esa dSalj ds dkj.k gksus okyh e`R;q esa lcls vke gSA ;g la;qä jkT; vejhdk esa dSalj ls gksus okyh ekSr dk 
nwljk çeq[k dkj.k gSA çksLVsV dSalj dk tYnh fuokj.k cgqr egRoiw.kZ gS D;ksafd ftruh tYnh dSalj dk irk 
pyrk gS mrus gh vPNs ls ;g Bhd gks tkrk gSA geus bl dk;Z esa ,d çfrnhfIr igpku fof/k fodflr dh gS tks 
fd dSfiyjh bysDVªksQksjsfll rduhd ij vk/kkfjr gSA uSnkfud ijh{k.k ds fy;s bldh mi;ksfxrk ds fy, 
ijh{k.k tkjh gSA çfrnhfIr igpku fof/k esa mi;ksx fd;s x, tSo v.kq Øe'k% vfxZukbu] Y;kslkbu] çksykbu] 
vkSj ldksZlkbu gSA mijksä i`FkDdj.k ds fy, 20 mM,  pH 9 cksjsV c¶Qj vkSj 25 KV mi;ksxh oksYVst dh 
vko';drk gksrh gSA tSo v.kqvksa dk çfrnhfIr ijh{k.k 20 mM pH 9 cksjsV c¶Qj vkSj 20 mM ,Q-vkbZ-Vh-lh- 
dh vfHkfØ;k ds mijkar 490 nm ÅtZu fQYVj vkSj 520 nm mRltZu fQYVj }kjk fd;k x;k gS-
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dSfiyjh bysDVªksQksjsfll }kjk çksVhu ds ekud feJ.k dk i`FkDdj.k çk;ksfxd oksYVst] 20 kV uewus ds
-5 -1fy, çR;sd çksVhu dh lkaærk 10  mol L , ihd 1½ vfxZukbu 2½ Y;kslkbu 3½ çksykbu 4½ ldksZlkbu

lyQksukekbM ds lkFk çfrnhfIr rhozrk ij 
pH dk çHkko

lyQksukekbM ds lkFk çfrnhfIr rhozrk ij 
¶yksjsLdkekbu lkanzrk dk çHkko

vfHkfØ;k fu"iknu ij ,lhVksu dk izHkko lyQksukekbM dh pyrk ij pH dk çHkko



—f"k tyxzg.k {ks=  esa iks"kd rRoksa vkSj dhVuk'kd ¼,d ,u-ih-,l-  çnw"k.k ds 
:i esa½ ds vkdyu ,oa  çca/ku ds fy, LFkkfud fu.kZ; leFkZu ç.kkyh 

¼,lMh,l,l½ dk lao/kZu vkSj gkbZMªksy‚ftdy e‚Mfyax

ifj;kstuk dh xrfof/k;ksa dk y{; xzkeh.k turk ds fy, LoPN ikuh ds fy, LFkk;h fodYi cukuk gSA 
yEch vof/k ds LFkkfud&lkekf;d J`a[kyk ds :i esa iks"kd rRoksa vkSj dhVuk'kdksa ds çHkko ds ckjs esa ,d le> 
fodflr djus ds fy, dqN dk;Z 'kkfey fd;s x;s gSa tks bl çdkj gSaaA MkVk laxzg] ih<+h] fo'ys"k.k] lqnwj laosnu 
¼fjeksV lsaflax½ vkSj HkkSxksfyd lwapuk ç.kkyh ¼thvkbZ,l½ dk ekufp=.k vkSj eSnkuh ç;ksx vkfnA vH;kl] 
ijh{k.k] lR;kiu] p;fur e‚My ds rqyukRed ewY;kadu ds mís'; dks ,d mi;qä ,l Mh ,l ,l e‚My ds 
fodkl ds fy;s 'kkfey fd;k x;k gSA fofHkUu ekudksa dk mi;ksx djrs gq, uD'kksa dk fuekZ.k Hkh bl ifj;kstuk 
ds rgr ,d egRoiw.kZ  dk;Z gSA mi;qä e‚My ds fodkl ds fy, bl ifj;kstuk esa fd;s dk;Z ds varxZr ,d 
vk/kkj ekufp= dks cukus ds fy,  vko';d v/;;u ds {ks= ls {ks= dk MkVk ,d=hdj.k dks Hkh 'kkfey fd;k 
x;k gSA v/;;u {ks= dk vk/kkj ekufp= ,d tyxzg.k {ks= vkSj nks ukyksa dks n'kkZrk gS] ftuds uke xsjok ukyk 
vkSj xksnj ukyk gSaA exjiqaN tyxzg.k {ks= dk ukedj.k ml xzke ds uke ds vk/kkj ij fd;k x;k gS] ftldk 
uke exjiqUN gS] tgk¡ nksuksa ukys feyrs gSaA e/; çns'k ftyk jk;lsu] Cykd vkscsnqYykxat ds dbZ xzkeksa ds {ks= 
losZ{k.k  ds vk/kkj ij exjiqaN tyxzg.k {ks= dk p;u fd;k x;kA p;fur {ks= esa unh ¼ukyk½ ds ty çokg 
ekius ds  ckjs esa  MkVk laxzg 'kq: dj fn;k x;k gSA

lh,lvkbZvkj ukWyst xsVos ,.M vksiu lkslZ izkbosV 
DykmM bUÝkLVªDpj ¼uksxsV½

bl dk;ZØe ds eq[; mn~ns’; ¼v½ lh,lvkbZvkj izkbosV DykmM bUÝkLVªDpj ,oa vksiu lkslZ lkW¶Vos;j 
izkS|ksfxdh lkWY;w’ku lsy ¼vks ,l ,l Vh ,l lh½ ds ek/;e ls dEI;wVs’kuy foKku ds izfr lh ,l vkbZ vkj dh 
{kerk esa o`f) ¼c½ vksiu lkslZ lkW¶Vos;j dk iz;ksx djrs gq, ,d lesfdr iqLrdky; izca/ku lkWY;w’ku ds ek/;e 
ls fofHkUu lh ,l vkbZ vkj laLFkkuksa esa Kku lalk/ku dsUnzksa dh LFkkiuk] ¼l½ lh ,l vkbZ vkj fMfLVªC;wVsM 
ykbczsjh dSVsykWx 'ks;fjax] varj iqLrdky; +_.k ,oa izys[k lIyk; gsrq jsQjy lsokvksa ds ek/;e ls fofHkUu lh 
,l vkbZ vkj laLFkkuksa ds chp lwpuk lalk/ku lk>k djuk ,oa ¼n½ cgqvk;eh fo’ys"k.kksa dk iz;ksx dj lh ,l 
vkbZ vkj ds vuqla/kku] izkS|ksfxdh ,oa vuqla/kku vk¡dM+ks dk fo’ys"k.k gSA blds ifj.kke ls fofo/k lh ,l vkbZ 
vkj iz;ksx’kkykvksa esa ekStwn vuqla/kku ,oa fodkl fo’ks"kKrkvksa rFkk vU; Kku lalk/kuksa dks lHkh lh ,l vkbZ 
vkj iz;ksx’kkyksa ls lk>k djus gsrq eap LFkkfir rFkk miyC/k djkuk gSA bl dk;Z dks bl rF; ls cy feyrk gS 
fd fofHkUu iz{ks=ksa esa cM+h ek=k esa vk¡dM+ksa@lwpukvksa ds izca/ku gsrq lwpuk izkS|ksfxdh VwYl dk iz;ksx vkt 
orZeku ifjn`’; dh izkFkfed vko’;drk cu x;k gSA blds vfrfjDr vksiu lkslZ] cM+h ek=k esa vk¡dMs+@lwpuk 
ladyu] Kku izca/ku] dk;Z fu"iknu izca/ku vkfn dk DykmM dEI;wfVax ds ek/;e ls izca/ku fd;k tk ldrk gSA 
DykmM dEI;wfVax dks foKku ,oa izkS|ksfxdh esa lsok uokpkjksa rFkk izØe :ikarj.kksa gsrq mRizsjd ds :i esa ns[kk 
tk ldrk gSA bl izØe ls vkilh ykHk ds fy, varr% vksiu ,Dlsl lwpuk iz.kkyh rd igq¡p okys dsUnzh; loZj 
esa fofo/k :iksa esa miyC/k lwpuk dk fof/kor izys[ku rFkk viyksfMax 'kkfey gSA blds fofHkUu :iksa esa miyC/k 
lwpuk dk vf/kd izHkkoh izys[ku gksxk rFkk mlds iquizkZfIr@mi;ksx esa izHkkfork esa o`f) gksxhA blls cgqvk;keh 
fo’ys"k.kksa dk iz;ksx djrs gq, lacaf/kr vk¡dM+ksa ,oa lh ,l vkbZ vkj vuqla/kku] izkS|ksfxdh ,oa lacaf/kr vk¡dM+ksa 
dk fo’ys"k.k ,oa MkWD;wesUV lIyk; lsok gsrq lh ,l vkbZ vkj fMfLVªC;wVsM iqLrdky;] dSVsykWx 'ks;fjax] 
varjiqLrdky; _.k rFkk jsQjy lsokvksa dh LFkkiuk }kjk lh ,l vkbZ vkj laLFkkuksa ds chp lwpuk lalk/kuksa 
dh 'ks;fjax visf{kr gSA
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dk vk/kkj ekufp=

exjiqaN tyxzg.k {ks= ds 
xsjok ukys eas ty LVkj ekiu

exjiqaN tyxzg.k {ks= ds 
xsjok ukys ij dk;Z {ks= 

exjiqaN tyxzg.k {ks= esa 
xzkeh.kksa ls ppkZ
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tk ldrk gSA bl izØe ls vkilh ykHk ds fy, varr% vksiu ,Dlsl lwpuk iz.kkyh rd igq¡p okys dsUnzh; loZj 
esa fofo/k :iksa esa miyC/k lwpuk dk fof/kor izys[ku rFkk viyksfMax 'kkfey gSA blds fofHkUu :iksa esa miyC/k 
lwpuk dk vf/kd izHkkoh izys[ku gksxk rFkk mlds iquizkZfIr@mi;ksx esa izHkkfork esa o`f) gksxhA blls cgqvk;keh 
fo’ys"k.kksa dk iz;ksx djrs gq, lacaf/kr vk¡dM+ksa ,oa lh ,l vkbZ vkj vuqla/kku] izkS|ksfxdh ,oa lacaf/kr vk¡dM+ksa 
dk fo’ys"k.k ,oa MkWD;wesUV lIyk; lsok gsrq lh ,l vkbZ vkj fMfLVªC;wVsM iqLrdky;] dSVsykWx 'ks;fjax] 
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ckg~; fuf/k izkIr ifj;kstuk,a
xzhugkml xSlksa ds çHkko dks jksdus gsrq gkbijczkaPM ,yqfeuk flfydk vkSj eslksiksjl 

flfydk inkFkZ ds fodkl ds fy, e/; çns'k ds lLrs [kfut dh mi;ksfxrk  

,d vuwBs gkbijczkaPM ,feuks flfydk HAS) inkFkZ] CO  vf/k'kks"kd] tks fd ,d lLrk vkSj çHkkodkjh gS] 2

dk la'ys"k.k ,yqfeuk flfydsV [kfut (pyrophyllite) ds mi;ksx ls fd;k x;k gSA mPp {kkjh; lsfjflfVd 
pyrophyllite ,d cgqr gh lLrk [kfut gS] tks fd cgqrk;r esa e/; çns'k jkT; esa ik;k tkrk gSA bldk  
vf/kdre mi;ksx vkxsZfud MkbZ] buv‚xWZfud /kkrq vk;u vkSj vof'k"V xSlksa ds vf/k'kks"k.k esa gksrk gSA orZeku  
vuqlU/kku dk;Z] pyrophyllite dh mi;ksfxrk] iksjl flfydk inkFkZ ds la'ys"k.k gsrq  vkSj fQj mldk :ikarj.k 
vftfjMkbu }kjk CO  vf/k'kks"kd ds :i esa] dh tkap ds fy, fd;k x;k gSA HAS  dk la'ys"k.k Vw LVsi  fof/k ls 2

fd;k x;k gSA igys LVsi esa] pyrophyllite  ls iksjl flfydk (PMS) dk la'ys"k.k fd;k x;kA nwljs LVsi esa PMS  
dks vftfjMkbu ls VªhV fd;k x;kA PMS rFkk HAS dk CO  vf/k'kks"k.k ds çHkko ds fy, v/;;u fd;k x;kA 2

la'ysf"kr eSVsfj;Yl dk fofHkUu baLVªqesaVy rduhdksa tSls] XRD, FTIR, SEM, BET Surface area analyzer }kjk 
CO   vf/k'kks"k.k ds igys vkSj ckn esa fd;k x;kA vf/kdre CO vf/k'kks"k.k  dh  {kerk  PMS ,oa  HAS 2 2

eVsfj;y  dk Øe'k% 111.7mg/g, 267.2mg/g  ik;k x;kA

lkaf[;dh fof/k ds }kjk LVªsp tksu foM~Fk fudkyus dh fof/k dks LFkkfir djus dk ,d ç;kl fd;k x;k gS 
tks fd QyLo:i MDVk,y eVsfj;y dh ÝSDpj Vk¶usl fudkyus esa lgk;d gksxkA ;g fof/k LVªsp tksu foM~Fk 
ij vk/kkfjr gS blfy, ;g fof/k Lisflesu T;ksesVªh ij vk/kkfjr ewyr% de gksxhA bl v/;;u esa fjysfVo ØSd 
lkbt] Lisflesu dh eksVkbZ vkSj T;ksesVªh ds cnyko dks le>us dh dksf'k'k dh gSA bl v/;;u esa nks /kkrqvksa 
(Mod 9Cr1Mo vkSj 20MNMoNi55)  dk bLrseky fd;k x;k gS] tks fd Hkkjr ds ijek.kq la;a= esa bLrseky gksrs 
gSaA ÝSDpj Lisflesu dh eksVkbZ ds lkFk fØfVdy LVªsp tksu foM~Fk ds cnyko dk v/;;u fd;k x;k gS vkSj 
lkFk esa bldh tk¡p U;wure ÝSDpj Lisflesu dh eksVkbZ] tks fofHkUu lkfgR; esa n'kkZ;h x;h gS] mlesa ,- ,l- Vh-] 
E- }kjk Mh x;h U;wure ÝSDpj Lisflesu dh eksVkbZ Hkh 'kkfey gSA 

lkaf[;dh fof/k ds }kjk irk yxk;k gS fd fØfVdy LVªsp tksu foM~Fk ij fjysfVo ØSd lkbt ds cnyko 

dk vlj ugha gksrk gSA ;gh fu"d"kZ nks /kkrqvksa ¼Mod 9Cr1Mo vkSj 20MNMoNi55) ij fd;s x, ç;ksx ls Hkh 
fudydj vk;k gSA ;|fi ç;ksx vkSj lkaf[;dh fof/k ds }kjk ;g fudydj vk;k gS fd fØfVdy LVªsp tksu 
foM~Fk ÝSDpj Lisflesu dh eksVkbZ ds lkFk dqN fof'k"V eksVkbZ rd ifjofrZr gksrh gSA ;g Hkh fudydj vk;k gS 
fd U;wure ÝSDpj Lisflesu dh eksVkbZ ç;ksx esa ysus ds tks Hkh ØkbVsfj;k lkfgR; esa fn, gq, gSa] ftles ,-,l-Vh-
,Ek- lEefyr gS] og iwjh rjg ekU; ugha gSaA mä /kkrqvksa dh buhlh,'ku ÝSDpj VQusl dh lkaf[;dh fof/k ds 
}kjk fudkyh x;h la[;k] ç;ksx }kjk fudkyh gqbZ la[;k ls esy [kkrh gqbZ çrhr gqbZA 

bl v/;;u dk;Z dks foLrkj djrs gq, bls feDLM eksM (I/III) ds ÝSDpj dh fLFkfr esa fØfVdy LVªsp tksu 
foM~Fk la[;k] lkaf[;dh fof/k }kjk fudkyus dh fof/k dks Hkh LFkkfir fd;k x;k gSA feDLM eksM (I/III) ds ÝSDpj 
dh fLFkfr esa ,d lkaf[;dh dk fodkl fd;k gS] ftlls  fØfVdy LVªsp tksu foM~Fk rFkk buhlh,'ku ÝSDpj 
VQusl la[;k fudkyh tk ldrh gSA ;gh la[;k dks ç;ksx }kjk Hkh fudkyds ns[kk x;k gS ftlesa lkaf[;dh 
fof/k ls fudkyh gqbZ la[;k dh iqf"V gqbZ gSA bl ubZ fodflr fof/k ls CyaVsM ØSd ÝaV esa fØfVdy LVªsp tksu 
foM~Fk ds fuekZ.k dh fØ;kfof/k dks le>us esa Hkh lgk;rk feyh gSA 

(

 

 

MDVk,y inkFkZ dh ÝSDpj VQusl fudkyus gsrq 
lkaf[;dh LVªsp tksu foM~Fk dk fo'ks"khdj.k

fHkUu eksVkbZ ds lh Vh uewus 

lh Vh uewus dh eksVkbZ ,oa fØfVdy SZW 

o
30  eksM fefDlVh (I/III) >qdh gqbZ lkeus dh njkj ds lkFk FEM ekWMy  

lkbM xzwfoax ds lkFk feDLM eksM ÝSDpj uewus 
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dk la'ys"k.k ,yqfeuk flfydsV [kfut (pyrophyllite) ds mi;ksx ls fd;k x;k gSA mPp {kkjh; lsfjflfVd 
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vuqlU/kku dk;Z] pyrophyllite dh mi;ksfxrk] iksjl flfydk inkFkZ ds la'ys"k.k gsrq  vkSj fQj mldk :ikarj.k 
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la'ysf"kr eSVsfj;Yl dk fofHkUu baLVªqesaVy rduhdksa tSls] XRD, FTIR, SEM, BET Surface area analyzer }kjk 
CO   vf/k'kks"k.k ds igys vkSj ckn esa fd;k x;kA vf/kdre CO vf/k'kks"k.k  dh  {kerk  PMS ,oa  HAS 2 2

eVsfj;y  dk Øe'k% 111.7mg/g, 267.2mg/g  ik;k x;kA

lkaf[;dh fof/k ds }kjk LVªsp tksu foM~Fk fudkyus dh fof/k dks LFkkfir djus dk ,d ç;kl fd;k x;k gS 
tks fd QyLo:i MDVk,y eVsfj;y dh ÝSDpj Vk¶usl fudkyus esa lgk;d gksxkA ;g fof/k LVªsp tksu foM~Fk 
ij vk/kkfjr gS blfy, ;g fof/k Lisflesu T;ksesVªh ij vk/kkfjr ewyr% de gksxhA bl v/;;u esa fjysfVo ØSd 
lkbt] Lisflesu dh eksVkbZ vkSj T;ksesVªh ds cnyko dks le>us dh dksf'k'k dh gSA bl v/;;u esa nks /kkrqvksa 
(Mod 9Cr1Mo vkSj 20MNMoNi55)  dk bLrseky fd;k x;k gS] tks fd Hkkjr ds ijek.kq la;a= esa bLrseky gksrs 
gSaA ÝSDpj Lisflesu dh eksVkbZ ds lkFk fØfVdy LVªsp tksu foM~Fk ds cnyko dk v/;;u fd;k x;k gS vkSj 
lkFk esa bldh tk¡p U;wure ÝSDpj Lisflesu dh eksVkbZ] tks fofHkUu lkfgR; esa n'kkZ;h x;h gS] mlesa ,- ,l- Vh-] 
E- }kjk Mh x;h U;wure ÝSDpj Lisflesu dh eksVkbZ Hkh 'kkfey gSA 

lkaf[;dh fof/k ds }kjk irk yxk;k gS fd fØfVdy LVªsp tksu foM~Fk ij fjysfVo ØSd lkbt ds cnyko 

dk vlj ugha gksrk gSA ;gh fu"d"kZ nks /kkrqvksa ¼Mod 9Cr1Mo vkSj 20MNMoNi55) ij fd;s x, ç;ksx ls Hkh 
fudydj vk;k gSA ;|fi ç;ksx vkSj lkaf[;dh fof/k ds }kjk ;g fudydj vk;k gS fd fØfVdy LVªsp tksu 
foM~Fk ÝSDpj Lisflesu dh eksVkbZ ds lkFk dqN fof'k"V eksVkbZ rd ifjofrZr gksrh gSA ;g Hkh fudydj vk;k gS 
fd U;wure ÝSDpj Lisflesu dh eksVkbZ ç;ksx esa ysus ds tks Hkh ØkbVsfj;k lkfgR; esa fn, gq, gSa] ftles ,-,l-Vh-
,Ek- lEefyr gS] og iwjh rjg ekU; ugha gSaA mä /kkrqvksa dh buhlh,'ku ÝSDpj VQusl dh lkaf[;dh fof/k ds 
}kjk fudkyh x;h la[;k] ç;ksx }kjk fudkyh gqbZ la[;k ls esy [kkrh gqbZ çrhr gqbZA 

bl v/;;u dk;Z dks foLrkj djrs gq, bls feDLM eksM (I/III) ds ÝSDpj dh fLFkfr esa fØfVdy LVªsp tksu 
foM~Fk la[;k] lkaf[;dh fof/k }kjk fudkyus dh fof/k dks Hkh LFkkfir fd;k x;k gSA feDLM eksM (I/III) ds ÝSDpj 
dh fLFkfr esa ,d lkaf[;dh dk fodkl fd;k gS] ftlls  fØfVdy LVªsp tksu foM~Fk rFkk buhlh,'ku ÝSDpj 
VQusl la[;k fudkyh tk ldrh gSA ;gh la[;k dks ç;ksx }kjk Hkh fudkyds ns[kk x;k gS ftlesa lkaf[;dh 
fof/k ls fudkyh gqbZ la[;k dh iqf"V gqbZ gSA bl ubZ fodflr fof/k ls CyaVsM ØSd ÝaV esa fØfVdy LVªsp tksu 
foM~Fk ds fuekZ.k dh fØ;kfof/k dks le>us esa Hkh lgk;rk feyh gSA 

(

 

 

MDVk,y inkFkZ dh ÝSDpj VQusl fudkyus gsrq 
lkaf[;dh LVªsp tksu foM~Fk dk fo'ks"khdj.k

fHkUu eksVkbZ ds lh Vh uewus 

lh Vh uewus dh eksVkbZ ,oa fØfVdy SZW 

o
30  eksM fefDlVh (I/III) >qdh gqbZ lkeus dh njkj ds lkFk FEM ekWMy  

lkbM xzwfoax ds lkFk feDLM eksM ÝSDpj uewus 



VsDlVkbYl dh cgqdk;kZRed fQfuf'kax gsrq uSuksd.kksa ls LFkkbZ gk;MªksfQfyd ,oa 
gk;MªksQksfcd dksfVax ds fy, ÁØe dk fodkl rFkk vuqdwyrehdj.k 

ukSlsuk vuqç;ksxksa ds fy, LoLFkkuh dkLV daiksftV rkacs&vk/kkfjr dk fodkl

;g xfrfof/k feUgks fo'ofo|ky;] iqrZxky ds lkFk f}i{kh; foKku ,oa izkS|ksfxdh lg;ksx dk;ZØe ds 
varxZr tkjh gSA izLrkfor v/;;u dk vafre mn~ns'; ;w oh izfrjks/k] ,UVhcSDVhfj;y] vfXujks/kd ,oa nqxZU/k 
izfrjks/kd fQfuf'kax ds VsDlVkby xq.kksa ds fodkl ds mn~ns'; ls dksikWfyelZ vk/kkfjr ikWfyej uSuks lfEeJksa 
rFkk vdkcZfud uSuksa d.kksa dk iz;ksx djrs gq, uSuksfQfu'M VsDlVkbYl ds mRiknu gsrq ÁØe fodkl ,oa 
vuqdwyrehdj.k rFkk cqfu;knh fl)kUrksa dh LFkkiuk gSA 

VsDlVkbYl dh dk;kZRedrk ds fy, orZeku xq.kksa esa fodkl rFkk u, inkFkZ xq.kksa dk l`tu lcls egRoiw.kZ 
dkj.k gSA ikWfyej uSukslfEeJksa esa VsDlVkbYl ds fy, uSuksfQfuf'kax inkFkksZa dh ubZ Js.kh ds fodkl dh laHkkouk 
gS] ftuesa viuk cgqLrjh; lajpuk&xq.k  laca/k gksrk gS] tks ijks{k :i ls muds ?kVdksa rFkk muds ekbØks rFkk 
eSØks Lrjh; lfEeJ led{kksa ls lacf/kr gSA gk¡ykfd fofHkUu vk;keksa rFkk jlk;u lajpukvksa esa rS;kj fd, tk 
ldus okys vdkcZfud fQylZ lfgr ikWfyej uSuks lfEeJ cukuk laHko gS] bu u, inkFkksZa dh laHkkoukvksa dh 
lEink dks lkeus ykus dk dsoy iz;kl izkjaHk gqvk gSA fofHkUu vdkcZfud ?kVdksa }kjk ikWfyej uSukslfEeJksa ds 
fodkl ds iz;kl ls cM+h ek=k esa vfrfjDr dk;kZRedrk,¡ lkeus vk ldrh gSa] ftudh ek¡x VsDlVkby m|ksxksa esa 
c<+ jgh gSA 

bl 'kks/k dk;Z esa ftad vkWDlkbM uSuksd.k osV dsfedy fof/k }kjk cuk, x, FksA ftad 
vkWDlkbM&ih,e,e, uSuksd.k ih,e,e, ?kksy esa ftad vkWDlkbM uSuksd.kksa dks fNM+ddj rS;kj fd, x,A ;g 
lfEeJ ikWyh,ekbM oL= lrg dks vfr gk;MªksQksfcd ,oa ;w oh lajf{kr gksus dk xq.k iznku djuk gSA bl 

0uSuksfQfu'M ikWyh,ekbM oL= esa yxHkx  163  dh vfr gk;MªksQksfcdrk fn[kkbZ nhA ifj.kkeksa ls ;g Hkh Kkr 
gqvk fd ftad vkWDlkbM & ih ,e ,e , uSuksfQfuf'kax ls ikWyhekbM oL= ds ;w oh laj{k.k esa Hkh o`f) dhA 

ikWfyej ,MlkWCMZ ftad vkWDlkbM uSuksd.kksa ds ,Q Vh & vkbZ vkj v/;;u ls Kkr gksrk gS fd ftad 
vkWDlkbM uSuksd.kksa dh lrg ij ikWfyej vk.kfod psu cu xbZ FkhA d.kksa ,oa cgqyd ds chp fodflr 
varjlrgh; lEidZ ls lfEeJ ds rkih; xq.kksa esa o`f) gqbZA ifj.kke ls ;g Hkh irk pyrk gS fd u, cuk, x, 
ikWfyej lfEeJ eSfVªDl esa ftad vkWDlkbM uSuksd.kksa ds forj.k dh {kerk gS vkSj d.k ikWfyej eSfVªDl esa Mkyus 
ds ckn Hkh yxHkx vius ewy vkdkj esa jgrs gSaA blds vykok Mk;ukfed ykbV LdSVfjax fo'ys"k.k }kjk ;g Hkh 
ns[kk x;k fd vkSlr vkdkj esa Hkh o`f)  gqbZA ikWyh ¼,u½ vkblksizksikby ,ekbM ¼ih ,u vkbZ , ,e½ ds ftad 
vkWDlkbM esa 'kks"k.k ls uSuksd.kksa dh lrg ij _.kk;u pktZ vkus dh izfØ;k Hkh le>h x;hA 

dk;kZRed ikWyhelZ esa SiO   tSls vdkcZfud uSuksd.kksa dks feykus ls cgqdk;kZRed xq.kksa okys mPp {kerk 2

ikWfyej rS;kj fd, tk ldrs gSaA bl dk;Z esa ,d dksikWyhej ,ikWDlh ikWyh ¼gkbfeFkkby,Økby,ekbM dk 
SiO  uSuksd.kksa ds folj.k gsrq la'ys"k.k fd;k x;k rFkk mldk ftad vkWDlkbM folfjr ikWfyej lfEeJ dh 2

rjg vkfHky{k.ku fd;k x;k½A   

orZeku vuqla/kku dk mís'; Cu vk/kkfjr feJ /kkrq TiC LoLFkkuh dkLV daiksftV dks SHS çfØ;k dk 
mi;ksx dj cukuk vkSj mudh lw{e lajpuk o ;kaf=d xq.kksa dk v/;;u djuk gSA fodflr lkexzh ds xq.kksa dh 
muds ijaijkxr led{kksa tSls fd fudy&,Y;wfefu;e dkaL; ¼,u,ch½ ds lkFk rqyuk dh xbZ gSA TiC d.kksa dks 
LoLFkkuh rjhds ls eSfVªDl ds Hkhrj mPp rkieku la'ys"k.k (SHS) çfØ;k ds }kjk mRiUu fd;k x;k gSA TiC dks 
daiksftV esa 5-10 wt % dh jsat esa Mkyk x;k gSA

TiC d.kksa dh vkdkfjdh xksykdkj ikbZ x;hA eSfVªDl ds lkFk TiC d.kksa dh baVjQsf'k;y ckWfUMax ;Fkksfpr 
ikbZ x;hA TiC d.kksa dk vkSlr vkdkj 500 uSuksehVj ls 2 ekbØksu rd ik;k x;kA daiksftV dh dBksjrk NAB 

feJ /kkrq ls vf/kd ikbZ x;hA 10%TiC dEiksftV dk ?kuRo ikjaifjd NAB dh feJ /kkrq ls de FkkA 5 wt%TiC 

dEiksftV dk ruu lkeFkZ~; AB feJ /kkrq ls FkksMk lk de ik;k x;k rFkk TiC c<+kus ls ;g vkSj Hkh de gksrk 
gSA AB-10TiC dh ;hYM rkdr AB feJ /kkrq dh rqyuk esa T;knk vkSj NAB ls FkksM+k de ikbZ x;hA AB-TiC ds 
dkEçsflo 'kfä NAB ds cjkcj FkhA

çlaL—r inkFkZ dk dVko&tax O;ogkj —f=e leqæ ds ikuh vkSj leqæh ikuh esa 20% jsr esa fd;k x;kA 
{kj.k dh nj VªkolZy nwjh ¼600 fdyksehVj½ c<+us ls ?kVrh ikbZ x;h AB-10TiC nksuksa fLFkfr;ksa esa AB feJ /kkrq esa 
{kj.k dh nj mPp jgh] tcfd AB-10TiC esa {kj.k dh nj U;wure jgh A bu lkefxz;ksa dh {kj.k dh nj dk Øe 
AB > NAB < AB-5TiC > AB-10TiC gSA AB-5TiC vkSj AB-10TiC dk vi?k"kZ.k çfrjks/k Al dkaL; eSfVªDl vkSj NAB 
feJ /kkrq ls csgrj ik;k x;k FkkA AB-5TiC vkSj AB-10TiC dk la{kkj.k çfrjks/k Al dkaL; eSfVªDl vkSj NAB feJ 
/kkrq dks FkksM+k csgrj ik;k x;k FkkA

AB-10TiC daiksftV dh osfYMax fVx osfYMax rduhd dk mi;ksx djds dh x;h ftles fQyj ds :i esa 3 
feeh O;kl 70/30 ihry dk bLrseky fd;k x;kA vkxZu xSl (Ar) vkSj lkekU; okrkoj.k esa osfYMax  dh x;hA 
osfYMax ,dy V T;kfefr esa fd;k x;k FkkA dkLV LoLFkkuh AB-10TiC dh osfYMax lkekU; okrkoj.k dh rqyuk 
esa vkxZu esa csgrj FkhA AB-5%%TiC vkSj 10% fVd AB- feJ /kkrq ls csgrj vkSj ,u,ch feJ /kkrq ls FkksM+k csgrj 

FkkA

lk/kkj.k feJ.k vkSj ;kaf=d fefyax ¼P/M ekxZ½ }kjk rS;kj Cu-TiB  daiksftV ds la'ys"k.k vkSj xq.k y{k.k 2

dk Hkh v/;;u fd;k x;kA TiB  fljsfed d.kksa dks rkacs ds lkFk fefJr vkSj rkacs dh mifLFkfr esa vkxs fefyax 2

dh x;hA TiB  d.k rkacs ds eSfVªDl esa leku :i ls forfjr gqvk vkSj eSfVªDl ds lkFk mldh cksfUMax Hkh csgrj 2

gqbZA lk/kkj.k fefJr esa TiB  d.kksa dh eki 1&5 ekbØksu ikbZ x;h o fefyax ds ckn 0-5&3 ekbØksu gqbZA BPR 2

vkSj TiB  lkexzh esa c<+rs cnyko dk lexz xq.kksa esa çHkko dk v/;;u fd;k x;k gSA blds vykok] nckc jfgr 2

flaVfjax dh rqyuk esa nckc lfgr flaVfjax ls bu daiksftV ds xq.kksa esa yxHkx nks xquk lq/kkj gqvkA Cu-5TiB2 

dEiksftV esa 5 BPR fefyax vkSj nckc lfgr flaVfjax Js"B ekxZ ik;s x;s gSaA

inkFkZ Al-Bronze (AB) AB-5TiC AB-10TiC NAB

ije rU; rkdr(MPa) 465 450 415 648

;hYM rkdr (MPa) 324 361 410 488

% ruko 5.5 2.7 1.8 3.0

dkEçsflo rkdr (Mpa) 1049 1067 1118 1149

dBksjrk  (HB30) 182±01 203±03 261±02 224±01

?kuRo  (g/cc) 7.42 7.19 6.89 7.54

;kfU=d xq.k ¼feJ /kkrq ,oa daiksftV½

46 47



VsDlVkbYl dh cgqdk;kZRed fQfuf'kax gsrq uSuksd.kksa ls LFkkbZ gk;MªksfQfyd ,oa 
gk;MªksQksfcd dksfVax ds fy, ÁØe dk fodkl rFkk vuqdwyrehdj.k 

ukSlsuk vuqç;ksxksa ds fy, LoLFkkuh dkLV daiksftV rkacs&vk/kkfjr dk fodkl

;g xfrfof/k feUgks fo'ofo|ky;] iqrZxky ds lkFk f}i{kh; foKku ,oa izkS|ksfxdh lg;ksx dk;ZØe ds 
varxZr tkjh gSA izLrkfor v/;;u dk vafre mn~ns'; ;w oh izfrjks/k] ,UVhcSDVhfj;y] vfXujks/kd ,oa nqxZU/k 
izfrjks/kd fQfuf'kax ds VsDlVkby xq.kksa ds fodkl ds mn~ns'; ls dksikWfyelZ vk/kkfjr ikWfyej uSuks lfEeJksa 
rFkk vdkcZfud uSuksa d.kksa dk iz;ksx djrs gq, uSuksfQfu'M VsDlVkbYl ds mRiknu gsrq ÁØe fodkl ,oa 
vuqdwyrehdj.k rFkk cqfu;knh fl)kUrksa dh LFkkiuk gSA 

VsDlVkbYl dh dk;kZRedrk ds fy, orZeku xq.kksa esa fodkl rFkk u, inkFkZ xq.kksa dk l`tu lcls egRoiw.kZ 
dkj.k gSA ikWfyej uSukslfEeJksa esa VsDlVkbYl ds fy, uSuksfQfuf'kax inkFkksZa dh ubZ Js.kh ds fodkl dh laHkkouk 
gS] ftuesa viuk cgqLrjh; lajpuk&xq.k  laca/k gksrk gS] tks ijks{k :i ls muds ?kVdksa rFkk muds ekbØks rFkk 
eSØks Lrjh; lfEeJ led{kksa ls lacf/kr gSA gk¡ykfd fofHkUu vk;keksa rFkk jlk;u lajpukvksa esa rS;kj fd, tk 
ldus okys vdkcZfud fQylZ lfgr ikWfyej uSuks lfEeJ cukuk laHko gS] bu u, inkFkksZa dh laHkkoukvksa dh 
lEink dks lkeus ykus dk dsoy iz;kl izkjaHk gqvk gSA fofHkUu vdkcZfud ?kVdksa }kjk ikWfyej uSukslfEeJksa ds 
fodkl ds iz;kl ls cM+h ek=k esa vfrfjDr dk;kZRedrk,¡ lkeus vk ldrh gSa] ftudh ek¡x VsDlVkby m|ksxksa esa 
c<+ jgh gSA 

bl 'kks/k dk;Z esa ftad vkWDlkbM uSuksd.k osV dsfedy fof/k }kjk cuk, x, FksA ftad 
vkWDlkbM&ih,e,e, uSuksd.k ih,e,e, ?kksy esa ftad vkWDlkbM uSuksd.kksa dks fNM+ddj rS;kj fd, x,A ;g 
lfEeJ ikWyh,ekbM oL= lrg dks vfr gk;MªksQksfcd ,oa ;w oh lajf{kr gksus dk xq.k iznku djuk gSA bl 

0uSuksfQfu'M ikWyh,ekbM oL= esa yxHkx  163  dh vfr gk;MªksQksfcdrk fn[kkbZ nhA ifj.kkeksa ls ;g Hkh Kkr 
gqvk fd ftad vkWDlkbM & ih ,e ,e , uSuksfQfuf'kax ls ikWyhekbM oL= ds ;w oh laj{k.k esa Hkh o`f) dhA 

ikWfyej ,MlkWCMZ ftad vkWDlkbM uSuksd.kksa ds ,Q Vh & vkbZ vkj v/;;u ls Kkr gksrk gS fd ftad 
vkWDlkbM uSuksd.kksa dh lrg ij ikWfyej vk.kfod psu cu xbZ FkhA d.kksa ,oa cgqyd ds chp fodflr 
varjlrgh; lEidZ ls lfEeJ ds rkih; xq.kksa esa o`f) gqbZA ifj.kke ls ;g Hkh irk pyrk gS fd u, cuk, x, 
ikWfyej lfEeJ eSfVªDl esa ftad vkWDlkbM uSuksd.kksa ds forj.k dh {kerk gS vkSj d.k ikWfyej eSfVªDl esa Mkyus 
ds ckn Hkh yxHkx vius ewy vkdkj esa jgrs gSaA blds vykok Mk;ukfed ykbV LdSVfjax fo'ys"k.k }kjk ;g Hkh 
ns[kk x;k fd vkSlr vkdkj esa Hkh o`f)  gqbZA ikWyh ¼,u½ vkblksizksikby ,ekbM ¼ih ,u vkbZ , ,e½ ds ftad 
vkWDlkbM esa 'kks"k.k ls uSuksd.kksa dh lrg ij _.kk;u pktZ vkus dh izfØ;k Hkh le>h x;hA 

dk;kZRed ikWyhelZ esa SiO   tSls vdkcZfud uSuksd.kksa dks feykus ls cgqdk;kZRed xq.kksa okys mPp {kerk 2

ikWfyej rS;kj fd, tk ldrs gSaA bl dk;Z esa ,d dksikWyhej ,ikWDlh ikWyh ¼gkbfeFkkby,Økby,ekbM dk 
SiO  uSuksd.kksa ds folj.k gsrq la'ys"k.k fd;k x;k rFkk mldk ftad vkWDlkbM folfjr ikWfyej lfEeJ dh 2

rjg vkfHky{k.ku fd;k x;k½A   

orZeku vuqla/kku dk mís'; Cu vk/kkfjr feJ /kkrq TiC LoLFkkuh dkLV daiksftV dks SHS çfØ;k dk 
mi;ksx dj cukuk vkSj mudh lw{e lajpuk o ;kaf=d xq.kksa dk v/;;u djuk gSA fodflr lkexzh ds xq.kksa dh 
muds ijaijkxr led{kksa tSls fd fudy&,Y;wfefu;e dkaL; ¼,u,ch½ ds lkFk rqyuk dh xbZ gSA TiC d.kksa dks 
LoLFkkuh rjhds ls eSfVªDl ds Hkhrj mPp rkieku la'ys"k.k (SHS) çfØ;k ds }kjk mRiUu fd;k x;k gSA TiC dks 
daiksftV esa 5-10 wt % dh jsat esa Mkyk x;k gSA

TiC d.kksa dh vkdkfjdh xksykdkj ikbZ x;hA eSfVªDl ds lkFk TiC d.kksa dh baVjQsf'k;y ckWfUMax ;Fkksfpr 
ikbZ x;hA TiC d.kksa dk vkSlr vkdkj 500 uSuksehVj ls 2 ekbØksu rd ik;k x;kA daiksftV dh dBksjrk NAB 

feJ /kkrq ls vf/kd ikbZ x;hA 10%TiC dEiksftV dk ?kuRo ikjaifjd NAB dh feJ /kkrq ls de FkkA 5 wt%TiC 

dEiksftV dk ruu lkeFkZ~; AB feJ /kkrq ls FkksMk lk de ik;k x;k rFkk TiC c<+kus ls ;g vkSj Hkh de gksrk 
gSA AB-10TiC dh ;hYM rkdr AB feJ /kkrq dh rqyuk esa T;knk vkSj NAB ls FkksM+k de ikbZ x;hA AB-TiC ds 
dkEçsflo 'kfä NAB ds cjkcj FkhA

çlaL—r inkFkZ dk dVko&tax O;ogkj —f=e leqæ ds ikuh vkSj leqæh ikuh esa 20% jsr esa fd;k x;kA 
{kj.k dh nj VªkolZy nwjh ¼600 fdyksehVj½ c<+us ls ?kVrh ikbZ x;h AB-10TiC nksuksa fLFkfr;ksa esa AB feJ /kkrq esa 
{kj.k dh nj mPp jgh] tcfd AB-10TiC esa {kj.k dh nj U;wure jgh A bu lkefxz;ksa dh {kj.k dh nj dk Øe 
AB > NAB < AB-5TiC > AB-10TiC gSA AB-5TiC vkSj AB-10TiC dk vi?k"kZ.k çfrjks/k Al dkaL; eSfVªDl vkSj NAB 
feJ /kkrq ls csgrj ik;k x;k FkkA AB-5TiC vkSj AB-10TiC dk la{kkj.k çfrjks/k Al dkaL; eSfVªDl vkSj NAB feJ 
/kkrq dks FkksM+k csgrj ik;k x;k FkkA

AB-10TiC daiksftV dh osfYMax fVx osfYMax rduhd dk mi;ksx djds dh x;h ftles fQyj ds :i esa 3 
feeh O;kl 70/30 ihry dk bLrseky fd;k x;kA vkxZu xSl (Ar) vkSj lkekU; okrkoj.k esa osfYMax  dh x;hA 
osfYMax ,dy V T;kfefr esa fd;k x;k FkkA dkLV LoLFkkuh AB-10TiC dh osfYMax lkekU; okrkoj.k dh rqyuk 
esa vkxZu esa csgrj FkhA AB-5%%TiC vkSj 10% fVd AB- feJ /kkrq ls csgrj vkSj ,u,ch feJ /kkrq ls FkksM+k csgrj 

FkkA

lk/kkj.k feJ.k vkSj ;kaf=d fefyax ¼P/M ekxZ½ }kjk rS;kj Cu-TiB  daiksftV ds la'ys"k.k vkSj xq.k y{k.k 2

dk Hkh v/;;u fd;k x;kA TiB  fljsfed d.kksa dks rkacs ds lkFk fefJr vkSj rkacs dh mifLFkfr esa vkxs fefyax 2

dh x;hA TiB  d.k rkacs ds eSfVªDl esa leku :i ls forfjr gqvk vkSj eSfVªDl ds lkFk mldh cksfUMax Hkh csgrj 2

gqbZA lk/kkj.k fefJr esa TiB  d.kksa dh eki 1&5 ekbØksu ikbZ x;h o fefyax ds ckn 0-5&3 ekbØksu gqbZA BPR 2

vkSj TiB  lkexzh esa c<+rs cnyko dk lexz xq.kksa esa çHkko dk v/;;u fd;k x;k gSA blds vykok] nckc jfgr 2

flaVfjax dh rqyuk esa nckc lfgr flaVfjax ls bu daiksftV ds xq.kksa esa yxHkx nks xquk lq/kkj gqvkA Cu-5TiB2 

dEiksftV esa 5 BPR fefyax vkSj nckc lfgr flaVfjax Js"B ekxZ ik;s x;s gSaA

inkFkZ Al-Bronze (AB) AB-5TiC AB-10TiC NAB

ije rU; rkdr(MPa) 465 450 415 648

;hYM rkdr (MPa) 324 361 410 488

% ruko 5.5 2.7 1.8 3.0

dkEçsflo rkdr (Mpa) 1049 1067 1118 1149

dBksjrk  (HB30) 182±01 203±03 261±02 224±01

?kuRo  (g/cc) 7.42 7.19 6.89 7.54

;kfU=d xq.k ¼feJ /kkrq ,oa daiksftV½
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inkFkZ OCP (oksYV½ E-CORR (oksYV½ 2
I-CORR ¼,Eis;j/lseh ½

NAB -0.305 -0.312 2.8 x 10-7 

AB -0.356 -0.361 2 x 10-7 

AB-5TiC -0.318 -0.285 1.8 x 10-7 

AB-10TiC -0.180 -0.250 1.2 x 10-7 

;kfU=d xq.k ¼daiksftV osfYMax½

osfYaMx  AB-10TiC dBksjrk  (HV) ;hYM 
rkdr 
(MPa)

ije rU; 
rkdr (MPa) 

%  ruko

/kkrq baVjQsl osfYaMx tksu

ok;qeaMyh; 
gkykr

177±15 264±26 148±08 26.70 26.95 0.44

vkxZu 218±11 238±45 135±19 102.25 152.70 1.68

dkLV AB-10TiC 261±2 410 531 1.8 

feJ.k izdkj ,oa 
ckWy vuqikr

laxBu ?kaVs gfjr 
?kuRo

flaVMZ ?kuRo MsaflfQds’ku 
iSjkehVj

fo|qr pkydrk

nkc 
jfgr

gkWV 
izsflax

nkc 
jfgr

gkWV 
izsflax

nkc jfgr gkWV 
izsflax

lkekU; Pure Cu - 79.2 84.5 98.5 27.6 92.7 72.8 95.4 

lkekU; feJ.k Cu-5TiB  2      2 80.00 81.2 92.67 6.06 61.01 44.8 75.0 

lkekU; feJ.k Cu-10TiB   2      2 79.10 81.10 92.61 9.69 60.90 46.14 64.62 

ckWy feJ.k (5:1) Cu-5TiB2    16 73.62 76.55 86.45 10.58 42.21 29.4 43.71 

ckWy feJ.k (5:1) Cu-10TiB  2    16 71.90 74.04 84.65 7.691 40.87 23.09 42.49 

dEiksftV ds HkkSfrd xq.k ¼nkc jfgr ,oa gkWV izsflax dh rqyuk½

feJ.k izdkj vkSj 
ckWy vuqikr

inkFkZ ?kaVs dBksjrk  HV@5 Kg 3- fcanq eksM ¼f¶ysDljy½ {kerk

ncko jfgr xje ncko ncko jfgr xje ncko

lk/kkj.k 'kq) Cu - 42 75.85 55 134.4

lk/kkj.k feJ.k Cu-5TiB2 2 78 113 114 288.87

lk/kkj.k feJ.k Cu-10TiB2 2 67 119 95 287.19

xsan feJ.k (5:1) Cu-5TiB2 16 131 291 222 492.51

xsan feJ.k (5:1) Cu-10TiB2 16 112 333 135 257.43

çxr 'khfYMax inkFkksZ dk ç;ksx djrs gq, 
bjsfM,'ku 'khfYMax daØhV ds fMtkbu feDl dk fodkl

,MokaLM "dsfedy Q‚ewZyVsM ,oa feujsy‚ftdy fMtkbUM&eYVh&d‚EiksusUV&eYVh Qstst daVsfuax" 
'khYM inkFkksZ dk ç;ksx djrs gq, rFkk vkS|ksfxd vif'k"V vFkkZr jsM eM ds ç;ksx ds lkFk jsfM,'ku 'khfYMax 
daØhV ds fMtkbu feDl dk fodkl  ,uihlhvkbZ,y] eqacbZ ds lg;ksx ls lh,lvkbZvkj & ,Eçh] Hkksiky }kjk 
fd;k tk,xkA

bl 'kks/k dk;Z ds varxZr fofHkU; fØ;kdyki gSa &jsM eM dh fljsfed çkslsflax }kjk mPp ?kuRo ,xzhxsV~l 
dk fuekZ.k] ftlds i'pkr~~ visf{kr vk;keksa ds ek/;e vkSj ifj"—r xzsM ,xzhxsV~l çkIr djus ds fy, eksVs 
,xzhxsV~l dh xzkbafMax] fljsfed çkslsflax ekin.Mksa dk Li"Vhdj.k] 'khfYMax ,xzhxsV~l j[kus okys eYVh & 
d‚EiksusUV vkSj eYVh fljsfed pj.kksa dk ç;ksx djrs gq, fMtkbu feDl dk fodkl] foHkUu ,xzhxsV~l dh 
HkkSfrd] ;kaf=d] jklk;fud] [kfut vkSj vk—fr& foKkuh fo'ks"krkvksa dk fu/kkZj.k] 'khfYMax daØhV ds feJ.kksa 
ds fefJr vuqikr] lajpuk,a] uewuksa dk feJ.k] ns[kHkky vkSj ijh{k.k] fodflr fefJr daØhVksa dh HkkSfrd 
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vi?k"kZd f?klus dh nj ¼czksat ,oa AB-TiC daiksftV½ —f=e leqæ ds ikuh esa dVko&la{kkju dh nj
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Cu-TiB daiksftVl dh rU;rk 'kfDr ,oa dBksjrk ds fy, nkc jfgr ,oa gkWV ÁsLM fLFkfr;ksa dh rqyuk 2 



inkFkZ OCP (oksYV½ E-CORR (oksYV½ 2
I-CORR ¼,Eis;j/lseh ½

NAB -0.305 -0.312 2.8 x 10-7 

AB -0.356 -0.361 2 x 10-7 

AB-5TiC -0.318 -0.285 1.8 x 10-7 

AB-10TiC -0.180 -0.250 1.2 x 10-7 

;kfU=d xq.k ¼daiksftV osfYMax½

osfYaMx  AB-10TiC dBksjrk  (HV) ;hYM 
rkdr 
(MPa)

ije rU; 
rkdr (MPa) 

%  ruko

/kkrq baVjQsl osfYaMx tksu

ok;qeaMyh; 
gkykr

177±15 264±26 148±08 26.70 26.95 0.44

vkxZu 218±11 238±45 135±19 102.25 152.70 1.68

dkLV AB-10TiC 261±2 410 531 1.8 

feJ.k izdkj ,oa 
ckWy vuqikr

laxBu ?kaVs gfjr 
?kuRo

flaVMZ ?kuRo MsaflfQds’ku 
iSjkehVj

fo|qr pkydrk

nkc 
jfgr

gkWV 
izsflax

nkc 
jfgr

gkWV 
izsflax

nkc jfgr gkWV 
izsflax

lkekU; Pure Cu - 79.2 84.5 98.5 27.6 92.7 72.8 95.4 

lkekU; feJ.k Cu-5TiB  2      2 80.00 81.2 92.67 6.06 61.01 44.8 75.0 

lkekU; feJ.k Cu-10TiB   2      2 79.10 81.10 92.61 9.69 60.90 46.14 64.62 

ckWy feJ.k (5:1) Cu-5TiB2    16 73.62 76.55 86.45 10.58 42.21 29.4 43.71 

ckWy feJ.k (5:1) Cu-10TiB  2    16 71.90 74.04 84.65 7.691 40.87 23.09 42.49 

dEiksftV ds HkkSfrd xq.k ¼nkc jfgr ,oa gkWV izsflax dh rqyuk½

feJ.k izdkj vkSj 
ckWy vuqikr

inkFkZ ?kaVs dBksjrk  HV@5 Kg 3- fcanq eksM ¼f¶ysDljy½ {kerk

ncko jfgr xje ncko ncko jfgr xje ncko

lk/kkj.k 'kq) Cu - 42 75.85 55 134.4

lk/kkj.k feJ.k Cu-5TiB2 2 78 113 114 288.87

lk/kkj.k feJ.k Cu-10TiB2 2 67 119 95 287.19

xsan feJ.k (5:1) Cu-5TiB2 16 131 291 222 492.51

xsan feJ.k (5:1) Cu-10TiB2 16 112 333 135 257.43

çxr 'khfYMax inkFkksZ dk ç;ksx djrs gq, 
bjsfM,'ku 'khfYMax daØhV ds fMtkbu feDl dk fodkl

,MokaLM "dsfedy Q‚ewZyVsM ,oa feujsy‚ftdy fMtkbUM&eYVh&d‚EiksusUV&eYVh Qstst daVsfuax" 
'khYM inkFkksZ dk ç;ksx djrs gq, rFkk vkS|ksfxd vif'k"V vFkkZr jsM eM ds ç;ksx ds lkFk jsfM,'ku 'khfYMax 
daØhV ds fMtkbu feDl dk fodkl  ,uihlhvkbZ,y] eqacbZ ds lg;ksx ls lh,lvkbZvkj & ,Eçh] Hkksiky }kjk 
fd;k tk,xkA

bl 'kks/k dk;Z ds varxZr fofHkU; fØ;kdyki gSa &jsM eM dh fljsfed çkslsflax }kjk mPp ?kuRo ,xzhxsV~l 
dk fuekZ.k] ftlds i'pkr~~ visf{kr vk;keksa ds ek/;e vkSj ifj"—r xzsM ,xzhxsV~l çkIr djus ds fy, eksVs 
,xzhxsV~l dh xzkbafMax] fljsfed çkslsflax ekin.Mksa dk Li"Vhdj.k] 'khfYMax ,xzhxsV~l j[kus okys eYVh & 
d‚EiksusUV vkSj eYVh fljsfed pj.kksa dk ç;ksx djrs gq, fMtkbu feDl dk fodkl] foHkUu ,xzhxsV~l dh 
HkkSfrd] ;kaf=d] jklk;fud] [kfut vkSj vk—fr& foKkuh fo'ks"krkvksa dk fu/kkZj.k] 'khfYMax daØhV ds feJ.kksa 
ds fefJr vuqikr] lajpuk,a] uewuksa dk feJ.k] ns[kHkky vkSj ijh{k.k] fodflr fefJr daØhVksa dh HkkSfrd 

48 49

vi?k"kZd f?klus dh nj ¼czksat ,oa AB-TiC daiksftV½ —f=e leqæ ds ikuh esa dVko&la{kkju dh nj

bysDVªks&jklk;fud ijh{k.k ds ifj.kke

Cu-TiB daiksftVl dh rU;rk 'kfDr ,oa dBksjrk ds fy, nkc jfgr ,oa gkWV ÁsLM fLFkfr;ksa dh rqyuk 2 



fo'ks"krkvksa] ;kaf=d fo'ks"krkvksa vkfn dk ewY;kaduA ,Dl & js ikmMj fMÝSD'ku] LdSfuax bysDVªku ekbØksLdksih 
vkfn dk ç;ksx djrs gq, ;qfä;qä  çfØ;k ra=] ;kaf=d ijh{k.kksa dks le> dj mUgsa fodflr fd;k x;kA

fodflr jsfM,'ku 'khfYMax daØhV dh çeq[k fo'ks"krk,a gSa fd ;g ysM & eqä gksus ds dkj.k xSj & fo"kkä 
gSA cqfu;knh dPph lkexzh ,d vif'k"V vFkkrZ  jsM eM gSA uohu ,MokaLM 'khfYMax lkexzh esa ,xzhxsV~l ds 

3fofHkUu xzsM 'kkfey gSaa tks fofHkUu  ifjf/k;ksa ds gaS] vFkkrZ 3800 & 4200 fdxzk /m  eksVs] ek/;e 300 & 4000 
3 3fdxzk /m  vkSj ifj"—r & 2800 & 3000 fdxzk /m  A ;g csgrj m"ek çfrjks/kd gSaA lkexzh esa eYVh ,fyesaV~l / 

eYVh fljsfed pj.k rFkk eYVh ys;MZ fØLVy lajpuk,a 'kkfey gaSaA eSfVªDl esa lc ekbØksu ls ekbØksu rd dh 
ifjf/k ds ikfVZdYl gaS rFkk os vkxs uSuks vkdkj rd de gks ldrs gSaA vi{k; çfrjks/kh ,MokaLM 'khfYMax daØhV 
ç.kkyh orZeku esa rqyukRed :i ls lLrh çrhr gksrh gS rFkk vkoklh; ,oa vk.kfod ÅtkZ la;a=ksa dh LFkkiukvksa 
dks fofdj.kjks/kh cuk, tkus gsrq ;g fuf'pr :i ls vkfFkZd –f"V ls O;kogkfjd gksxhA mDr fodflr 'khfYMax 
lkexzh dks ç;ksx esaa  ykdj ,d fMtkbu feDl rS;kj fd;k x;k ftldh dEçs'ku {kerk ikjEifjd M-30 xzsM 
dkaØhV ds led{k vk¡dh x;hA lSaiy D;wCl dks  M~;wjsfcfyVh dh ik=rk gsrq 28 ls 214 fnu ds D;wfjax mijkar 

vyx vyx le; ij dEçs'ku {kerk ds fy, VsLV fd;k x;kA mDr fMtkbu feDl nokjk 30 cm x 30 cm x 
 

7.2 cm ds daØhV LySc cuk, x, ,oa bu LySc dks 137 Cs xkek jsfM,'ku ds lkeus 'khfYMax ç‚iVhZ VsLV ds 
fy, ch- ,- vkj-lh- c‚Ecs ys tk;k x;k A çxr jsfM,'ku 'khfYMax daØhV dh jsfM,'ku jksdus dh {kerk 5-8 çkIr 
gqbZ tks fd ikjaifjd daØhV dh 'khfYMax ¼5-1½ jksdus dh {kerk ls vf/kd ikbZ x;h A 

Ø- lSaiy vkdkj (cm.)  ?kuRo 
(Kg/m3 )

xkek jsfM,'ku lkslZ 
137Cs, ÅtkZ : 662 

KeV)

fMftVy ,Dl&js 
(300 KV) 
,Dlikstj

1 cslkfYVd ,xzhxsV daØhV
(BCC-1)

30X30X7.2 2570 3.21 

2 gsefVV vksj ls cuh daØhV
(HSC-1)

30X30X7.2 3640 5.10 

3 jsM eM ls cuh flaFksfVd 
,xzhxsV daØhV
(HAS-7)

30X30X7.2 3586  5.80

ck;ksbEIykaV ç;ksx gsrq ljU/kz VkbVsfu;e vk/kkfjr 
ck;ks,fDVo dEiksftV dk fodkl

çLrkfor dk;Z dk mís'; jhUQkslZM fluksLQs;j ljU/kz VkbVsfu;e dEiksftV cukus ds fy, ,d çfØ;k 
fodflr djuk vkSj mudk vuqç;ksx ck;ks,fDVo gfì;ksa ds LdkQksYM cukus esa djuk gSA fofHkUu vkdkj ,oa 
fofHkUu vk|ru va'k (50-80%) ds fluksLQs;j ds mi;ksx ls ikmMj /kkrqdeZ fof/k }kjk VkbVsfu;e fluksLQs;j 
Qkse la'ysf"kr fd;k x;kA gj d‚EiSDV uewuksa dk fuekZ.k lk/kkj.k flaVfjax ds lkFk& lkFk ekbØksoso rduhd 
}kjk Hkh fd;k x;kA ç;ksx ds ckn ns[kk x;k fd lSaiy ¼VkbVsfu;e& fluksLQs;j ds Qkse½ ekbØksoso rduhd 
}kjk  tYnh flauVMZ gksrs gSaA fluksLQs;j uewus esa ,dleku forfjr jgs vkSj flQZ 5-10% fluksLQs;j gh VwVs 
vkSj eSfVªDl esa fey x;sA VkbVsfu;e dh de ek=k dk gh vkDlhdj.k gqvkA VkbVsfu;e v‚DlkbM Hkh ck;ksbuVZ 
gS] bldk dgha Hkh mYys[k ugha gS fd mijksä VkbVsfu;e ds Qkse gìh ds LdkQksYM dh txg ç;ksx djus ij 
[kjkc fl) gksrs gSaA bl VkbVsfu;e Qkse dh 'kfä vkSj ekikad balkuh gìh ds lehi gSA bl inkFkZ dh 
dksjksflfoVh gsad ?kksy esa Mkyus ij ux.; çkIr gqbZ] tks fd blds ck;ksbuVZ gksus dh vksj ladsr djrh gSA lsy 
VksfDlflVh vkSj lsy fo;kfcfyVh VsLV ds ifj.kke ls ladsr çkIr gq, gSa fd bu Qkse dks gìh ds LdkQksYM dh 
rjg mi;ksx djus dh Hkh laHkkouk gSA foLr`r bu&foVªks VsLV çxfr ij gSA Qkse dks T;knk ck;ks,fDVo cukus 
dk ç;kl fd;k x;k gSA blds fy, fLiu dksfVax çfd;k }kjk bl Qkse ij gSi dh ijr p<+kbZ xbZ gSA

VkbVsfu;e ds 60% vk;ru 
dk ekbØksLVªDpj   
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'khfYMax ,xzhxsV~l dk fodkl jsM eM dh flafVªax }kjk

çxr 'khfYMax daØhV dk fodkl

ch-,-vkj-lh- eqacbZ esa VsLV fd, x, fofdj.k jks/kh dop ds daØhV LySc lSaiYl dh fo'ks"krk,¡

VkbVsfu;e Qkse lsy ds lkFk gSi vkSj 
VkbVsfu;e&gSi fo;kfcfyVh VsLV ds 

nkSjku rqyukRed çn'kZu  

VkbVsfu;e& fluksLQs;j 
flaVSfDVd Qkse
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Qkse la'ysf"kr fd;k x;kA gj d‚EiSDV uewuksa dk fuekZ.k lk/kkj.k flaVfjax ds lkFk& lkFk ekbØksoso rduhd 
}kjk Hkh fd;k x;kA ç;ksx ds ckn ns[kk x;k fd lSaiy ¼VkbVsfu;e& fluksLQs;j ds Qkse½ ekbØksoso rduhd 
}kjk  tYnh flauVMZ gksrs gSaA fluksLQs;j uewus esa ,dleku forfjr jgs vkSj flQZ 5-10% fluksLQs;j gh VwVs 
vkSj eSfVªDl esa fey x;sA VkbVsfu;e dh de ek=k dk gh vkDlhdj.k gqvkA VkbVsfu;e v‚DlkbM Hkh ck;ksbuVZ 
gS] bldk dgha Hkh mYys[k ugha gS fd mijksä VkbVsfu;e ds Qkse gìh ds LdkQksYM dh txg ç;ksx djus ij 
[kjkc fl) gksrs gSaA bl VkbVsfu;e Qkse dh 'kfä vkSj ekikad balkuh gìh ds lehi gSA bl inkFkZ dh 
dksjksflfoVh gsad ?kksy esa Mkyus ij ux.; çkIr gqbZ] tks fd blds ck;ksbuVZ gksus dh vksj ladsr djrh gSA lsy 
VksfDlflVh vkSj lsy fo;kfcfyVh VsLV ds ifj.kke ls ladsr çkIr gq, gSa fd bu Qkse dks gìh ds LdkQksYM dh 
rjg mi;ksx djus dh Hkh laHkkouk gSA foLr`r bu&foVªks VsLV çxfr ij gSA Qkse dks T;knk ck;ks,fDVo cukus 
dk ç;kl fd;k x;k gSA blds fy, fLiu dksfVax çfd;k }kjk bl Qkse ij gSi dh ijr p<+kbZ xbZ gSA

VkbVsfu;e ds 60% vk;ru 
dk ekbØksLVªDpj   
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'khfYMax ,xzhxsV~l dk fodkl jsM eM dh flafVªax }kjk

çxr 'khfYMax daØhV dk fodkl

ch-,-vkj-lh- eqacbZ esa VsLV fd, x, fofdj.k jks/kh dop ds daØhV LySc lSaiYl dh fo'ks"krk,¡

VkbVsfu;e Qkse lsy ds lkFk gSi vkSj 
VkbVsfu;e&gSi fo;kfcfyVh VsLV ds 

nkSjku rqyukRed çn'kZu  

VkbVsfu;e& fluksLQs;j 
flaVSfDVd Qkse



ç;ksxksa vkSj QkbukbV ,fyesaV fof/k }kjk vlefer ¶ySaftax çfØ;k esa 
,Y;qehfu;e feJ /kkrq 'khV dk fo:i.k O;ogkj

¶ySaftax egRoiw.kZ 'khV /kkrq dh çfØ;kvksa esa ls ,d gSA LVªsp ¶ySaftax daVwj ¶ySaftax ds cqfu;knh :iksa esa ls 
,d gSA ;g O;kid :i ls ?kqekonkj Hkkxksa dk fuekZ.k djus ds fy, okgu vkSj varfj{k m|ksxksa esa mi;ksx dh 
tkrh gSA ¶ySat lkekU;r% fdlh çksMDV ds fgLls esa LewFk xksy fdukjk vkSj mPp dBksjrk çkIr djus ds fy, 
bLrseky djrs gSaA bl çfØ;k esa MkbZ] Cysad&gksYMj vkSj iap vkfn midj.k dk mi;ksx ¶ySat cukus esa fd;k 
tkrk gSA bl çfd;k esa Cysad dks MkbZ vkSj Cysad&gksYMj ds chp dl dj ¶ySat cukus ds fy, iap }kjk 'khV ij 
,d cy yxk;k tkrk gSA bl çfØ;k esa] /kkrq ifj/kh; fn'kk esa ruko esa jgrh gSA ;g dk;Z bl çfØ;k dks le>us 
ds fy, fd;k x;k gS ftlesa ,d pknj ds fo:i.k O;ogkj ij fofHkUu ekinaMksa ds çHkko dh tkap dh xbZ gS A 
'khV eksVkbZ dk ?kVuk vkSj fdukjs ij pknj esa ÝSDpj gksuk vkerkSj ij f[kapko ¶ySaftax çfØ;k esa foQyrk ds 
nks çeq[k dkj.k gSa A rnuqlkj] ;g dke fofHkUu ekinaMksa dk mi;ksx djds bu foQyrkvkas dks de djus ds fy, 
fd;k x;k gSA bl dk;Z esa ç;ksxkRed rFkk QkbukbV ,fyesaV fof/k dk mi;ksx ,Y;qehfu;e (AA5052) dh pknj 
dks fo:i dj çfØ;k dks çHkkoh <ax ls le>us ds fy, fd;k x;k gSA dqN dke igys ls gh nksuksa fof/k;ksa ds }kjk 
fd;k tk pqdk gS ftles eq[; :i ls ¶ySat esa ØSd dh txg irk dh xbZ gS vkSj nksuksa fof/k;ksa ls çkIr ifj.kkeksaa 
dh rqyuk dh xbZ gS tks fd larks"kiw.kZ ikbZ xbZ gS A  

ijh{k.k ,oa ,QbZ,e vuqdj.k dh rqyuk

dkaØhV lajpukvksa esa bLrseky fd;s tkus okys ekbYM LVhy dks tax yxus ls 
cpkus ds fy, mUur ft;ksiksyhesfjd dksfVax lkexzh ds fodkl ij v/;;u

çcfyr daØhV iwjh nqfu;k esa bLrseky dh tkus okyh  lcls egRoiw.kZ fuekZ.k lkefxz;ksa esa ls ,d gSA ;g 
çfrdwy i;kZoj.kh; ifjfLFkfr;ksa ds le{k  jgrh gS]  tks bldks  tax  yxkrh gS vkSj ifj.kkeLo:i daØhV 
lajpuk ds thou esa deh djrh gSA bl leL;k ds lek/kku ds fy, fofHkUu çdkj dh dksfVax lkefxz;k¡ fodflr 
dh tk pqdh gSa vkSj mudks fofHkUu Lrj ij lQyrk gkfly gks pqdh gSA gkykafd csgrj tax çfrjks/kd {kerk ,oa 
iSjsaV lrg ij vPNh rjg fpidus okyh mUur dksfVax lkexzh dks cukus ds  ç;kl vHkh Hkh nqfu;k esa tkjh gaSA 
ft;ksiksyhelZ ,eksQZl ls lsehfØLVykbu vYdyh ,fDVosVsM vyqfeuksflfydsV inkFkZ gSA ;s gky ds o"kksaZ esa 
egRoiw.kZ taxjks/kd ,oa vkx çfrjks/kh lkekxzh ds :i eas O;kid :i ls v/;;u fd;s tk pqds gaSA çLrkfor dk;Z 
dk mís'; ubZ mUur QkLQsfVd ft;ksiksyhesfjd dksfVax lkexzh dks ekbYM LVhy lClVªsV ds fy, fodflr 
djuk gSA blesa ubZ fof/k }kjk ¶ykbZ ,'k] jsM eM ,oa vU; ;kstdksa dk bLreky dj QkLQsfVd ft;ksiksyhej 
dksfVax lkexzh ds fofHkUu dEikslh'ku rS;kj fd;s x;s gaS ,oa budks isaV czq'k] Lçs] fMi ,oa fLiu dksfVax  
rduhdh }kjk ekbYM LVhy dh IysVksaa ij dksV fd;k x;k gSA dksVsM ekbYM LVhy dh IysVksa dks ,sMhlu LVªsUFk] 
xehZ çfrjks/k {kerk] vfXu çfrjks/k {kerk] ikuh çfrjks/k {kerk ,oa tax çfrjks/k {kerk ds fy;s tk¡pk x;k gSA  

ekbYM LVhy dh IysVksa dks tax çfrjks/k {kerk ds fy, 3.5%  lksfM;e DyksjkbM ds ?kksy esaa otu ?kVus okyh 
fof/k }kjk ,oa ,uksfMd iksysjkbts'ku doZ dk mi;ksx dj bysDVªksdsfedy fof/k }kjk tk¡pk x;k gSA dksfVax 
lkexzh ds dEiksft'kukas dh lajpuk dk ,Dl&js fMQjsD'kUk] ,Q-Vh-vkbZ- vkj- LisDVªy  fof/k ,oa LdSfuax 
bysDVªkWu ekbØksLdksfid fof/k }kjk v/;;u fd;k x;k gSA dksfVax lkefxz;kas dk ,Dl&js fMQjsD'kUk iSVuZ 
lksfM;e flfydsV] gkbMªsVsM lksfM;e ,Y;qehfu;e flfydsV vkSj ,eksjQl ,Y;qfeuksflfydsV tsy Qsl dh 
mifLFkfr dk ladsr nsrs gaS] tks fd dksfVax lkexzh dks ekbYM LVhy ds lkFk vPNh ,oa etcwr ckbafMax çnku 
djrs gSaA LdSfuax bysDVªkWu ekbØksxzkQ Hkh dksfVax lkexzh ,oa ekbYM LVhy dh vPNh ,oa etcwr ckbafMax n'kkZrs 
gSaA ifj.kke ;g ladsr nsrs gSa fd fodflr  dh xbZ dksfVax lkexzh esa csgrj tax çfrjks/kd] ikuh çfrjks/k] {kerk 
,oa iSjsaV lrg ij vPNh rjg fpidus okys xq.k gSa A dksfVax lkefxz;ksa ds u;s dEiksth'ku cukus dh fn'kk esa  
vkxs ds v/;;u çxfr ij gSaA

Lçs&xu  }kjk ekbYM LVhy dh IysVkaas ij QksLQfVd ft;ksiksyhesfjd dksfVax

bathfu;fjax vuqç;ksxksa vkSj /kkrq dyk—fr;ksa ds fy, ,Y;qfefu;e 
fluksfLQ;j Qkse dk mi;ksx

rki fo|qr la;a=ksa ls fudyh gqÃ vuqi;ksxh jk[k ¼lhuksfLQ;j½ ls ,Y;qfefu;e flUVSfDVd Qkse cuk;k 
x;kA fluksfLQ;j vkdkj esa xksykdkj gksus ls mldh lja/kzrk yxHkx 75% gksrh gSA fluksfLQ;j ds XRD }kjk 
çkIr gqvk gS fd mlesa 90% eqykbZV (mullite) DokVZ~t] xzsQkbV] CaCO , FeSiO , gS A blh dkj.k [kks[kyk 3 3

fluksfLQ;j flUVSfDVd ,Y;qfefu;e flUVSfDVd Qkse cukus ds fy, mi;ksxh gksrk gSA yxHkx 6 wt % ¼;k 35 

vol % laxr½ ljy LVj&dkfLVax rduhd ds ek/;e ls cukus ds fy, bLrseky fd;k x;kA ,Y;qfefu;e 
fluksfLQ;j flUVSfDVd Qkse esa fluksfLQ;j ds leku forj.k ns[kk x;kA Qkse dk ?kuRo yxHkx 1.85-1.95 

g/cc dh jsat esa uksV fd;k x;kA flUVSfDVd Qkse dh jhesfYVax 'khryd QusZl }kjk djus ls oxhZ—r Lrfjr 
,Y;qehfu;e flUVSfDVd Qkse çkIr gksrk gS] ftlesa fd fluksfLQ;j xksys fupys Lrj ls 'kh"kZ Lrj dh vksj vkrs 
gSaA bu Qkse dh ç—fr mR—"V LykbfMax osvj çfrjks/k çnf'kZr djrh gSA bu Qkse  dh rkdr ,Y;wfefu;e ds 
vdsys Qkse dh rqyuk esa dkQh vf/kd gS ¼yxHkx > 70 MP½A ÅtkZ ds vo'kks"k.k esa bu Qkse dh {kerk ¼yxHkx > 

50 MJ/m3½ vkSj ruko Lrj yxHkx 0-4 lkFk gh fHkxksuk {kerk ,d Øe de ?kus ,Y;qehfu;e feJ dh rqyuk esa 
gSA              
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ç;ksxksa vkSj QkbukbV ,fyesaV fof/k }kjk vlefer ¶ySaftax çfØ;k esa 
,Y;qehfu;e feJ /kkrq 'khV dk fo:i.k O;ogkj

¶ySaftax egRoiw.kZ 'khV /kkrq dh çfØ;kvksa esa ls ,d gSA LVªsp ¶ySaftax daVwj ¶ySaftax ds cqfu;knh :iksa esa ls 
,d gSA ;g O;kid :i ls ?kqekonkj Hkkxksa dk fuekZ.k djus ds fy, okgu vkSj varfj{k m|ksxksa esa mi;ksx dh 
tkrh gSA ¶ySat lkekU;r% fdlh çksMDV ds fgLls esa LewFk xksy fdukjk vkSj mPp dBksjrk çkIr djus ds fy, 
bLrseky djrs gSaA bl çfØ;k esa MkbZ] Cysad&gksYMj vkSj iap vkfn midj.k dk mi;ksx ¶ySat cukus esa fd;k 
tkrk gSA bl çfd;k esa Cysad dks MkbZ vkSj Cysad&gksYMj ds chp dl dj ¶ySat cukus ds fy, iap }kjk 'khV ij 
,d cy yxk;k tkrk gSA bl çfØ;k esa] /kkrq ifj/kh; fn'kk esa ruko esa jgrh gSA ;g dk;Z bl çfØ;k dks le>us 
ds fy, fd;k x;k gS ftlesa ,d pknj ds fo:i.k O;ogkj ij fofHkUu ekinaMksa ds çHkko dh tkap dh xbZ gS A 
'khV eksVkbZ dk ?kVuk vkSj fdukjs ij pknj esa ÝSDpj gksuk vkerkSj ij f[kapko ¶ySaftax çfØ;k esa foQyrk ds 
nks çeq[k dkj.k gSa A rnuqlkj] ;g dke fofHkUu ekinaMksa dk mi;ksx djds bu foQyrkvkas dks de djus ds fy, 
fd;k x;k gSA bl dk;Z esa ç;ksxkRed rFkk QkbukbV ,fyesaV fof/k dk mi;ksx ,Y;qehfu;e (AA5052) dh pknj 
dks fo:i dj çfØ;k dks çHkkoh <ax ls le>us ds fy, fd;k x;k gSA dqN dke igys ls gh nksuksa fof/k;ksa ds }kjk 
fd;k tk pqdk gS ftles eq[; :i ls ¶ySat esa ØSd dh txg irk dh xbZ gS vkSj nksuksa fof/k;ksa ls çkIr ifj.kkeksaa 
dh rqyuk dh xbZ gS tks fd larks"kiw.kZ ikbZ xbZ gS A  

ijh{k.k ,oa ,QbZ,e vuqdj.k dh rqyuk

dkaØhV lajpukvksa esa bLrseky fd;s tkus okys ekbYM LVhy dks tax yxus ls 
cpkus ds fy, mUur ft;ksiksyhesfjd dksfVax lkexzh ds fodkl ij v/;;u

çcfyr daØhV iwjh nqfu;k esa bLrseky dh tkus okyh  lcls egRoiw.kZ fuekZ.k lkefxz;ksa esa ls ,d gSA ;g 
çfrdwy i;kZoj.kh; ifjfLFkfr;ksa ds le{k  jgrh gS]  tks bldks  tax  yxkrh gS vkSj ifj.kkeLo:i daØhV 
lajpuk ds thou esa deh djrh gSA bl leL;k ds lek/kku ds fy, fofHkUu çdkj dh dksfVax lkefxz;k¡ fodflr 
dh tk pqdh gSa vkSj mudks fofHkUu Lrj ij lQyrk gkfly gks pqdh gSA gkykafd csgrj tax çfrjks/kd {kerk ,oa 
iSjsaV lrg ij vPNh rjg fpidus okyh mUur dksfVax lkexzh dks cukus ds  ç;kl vHkh Hkh nqfu;k esa tkjh gaSA 
ft;ksiksyhelZ ,eksQZl ls lsehfØLVykbu vYdyh ,fDVosVsM vyqfeuksflfydsV inkFkZ gSA ;s gky ds o"kksaZ esa 
egRoiw.kZ taxjks/kd ,oa vkx çfrjks/kh lkekxzh ds :i eas O;kid :i ls v/;;u fd;s tk pqds gaSA çLrkfor dk;Z 
dk mís'; ubZ mUur QkLQsfVd ft;ksiksyhesfjd dksfVax lkexzh dks ekbYM LVhy lClVªsV ds fy, fodflr 
djuk gSA blesa ubZ fof/k }kjk ¶ykbZ ,'k] jsM eM ,oa vU; ;kstdksa dk bLreky dj QkLQsfVd ft;ksiksyhej 
dksfVax lkexzh ds fofHkUu dEikslh'ku rS;kj fd;s x;s gaS ,oa budks isaV czq'k] Lçs] fMi ,oa fLiu dksfVax  
rduhdh }kjk ekbYM LVhy dh IysVksaa ij dksV fd;k x;k gSA dksVsM ekbYM LVhy dh IysVksa dks ,sMhlu LVªsUFk] 
xehZ çfrjks/k {kerk] vfXu çfrjks/k {kerk] ikuh çfrjks/k {kerk ,oa tax çfrjks/k {kerk ds fy;s tk¡pk x;k gSA  

ekbYM LVhy dh IysVksa dks tax çfrjks/k {kerk ds fy, 3.5%  lksfM;e DyksjkbM ds ?kksy esaa otu ?kVus okyh 
fof/k }kjk ,oa ,uksfMd iksysjkbts'ku doZ dk mi;ksx dj bysDVªksdsfedy fof/k }kjk tk¡pk x;k gSA dksfVax 
lkexzh ds dEiksft'kukas dh lajpuk dk ,Dl&js fMQjsD'kUk] ,Q-Vh-vkbZ- vkj- LisDVªy  fof/k ,oa LdSfuax 
bysDVªkWu ekbØksLdksfid fof/k }kjk v/;;u fd;k x;k gSA dksfVax lkefxz;kas dk ,Dl&js fMQjsD'kUk iSVuZ 
lksfM;e flfydsV] gkbMªsVsM lksfM;e ,Y;qehfu;e flfydsV vkSj ,eksjQl ,Y;qfeuksflfydsV tsy Qsl dh 
mifLFkfr dk ladsr nsrs gaS] tks fd dksfVax lkexzh dks ekbYM LVhy ds lkFk vPNh ,oa etcwr ckbafMax çnku 
djrs gSaA LdSfuax bysDVªkWu ekbØksxzkQ Hkh dksfVax lkexzh ,oa ekbYM LVhy dh vPNh ,oa etcwr ckbafMax n'kkZrs 
gSaA ifj.kke ;g ladsr nsrs gSa fd fodflr  dh xbZ dksfVax lkexzh esa csgrj tax çfrjks/kd] ikuh çfrjks/k] {kerk 
,oa iSjsaV lrg ij vPNh rjg fpidus okys xq.k gSa A dksfVax lkefxz;ksa ds u;s dEiksth'ku cukus dh fn'kk esa  
vkxs ds v/;;u çxfr ij gSaA

Lçs&xu  }kjk ekbYM LVhy dh IysVkaas ij QksLQfVd ft;ksiksyhesfjd dksfVax

bathfu;fjax vuqç;ksxksa vkSj /kkrq dyk—fr;ksa ds fy, ,Y;qfefu;e 
fluksfLQ;j Qkse dk mi;ksx

rki fo|qr la;a=ksa ls fudyh gqÃ vuqi;ksxh jk[k ¼lhuksfLQ;j½ ls ,Y;qfefu;e flUVSfDVd Qkse cuk;k 
x;kA fluksfLQ;j vkdkj esa xksykdkj gksus ls mldh lja/kzrk yxHkx 75% gksrh gSA fluksfLQ;j ds XRD }kjk 
çkIr gqvk gS fd mlesa 90% eqykbZV (mullite) DokVZ~t] xzsQkbV] CaCO , FeSiO , gS A blh dkj.k [kks[kyk 3 3

fluksfLQ;j flUVSfDVd ,Y;qfefu;e flUVSfDVd Qkse cukus ds fy, mi;ksxh gksrk gSA yxHkx 6 wt % ¼;k 35 

vol % laxr½ ljy LVj&dkfLVax rduhd ds ek/;e ls cukus ds fy, bLrseky fd;k x;kA ,Y;qfefu;e 
fluksfLQ;j flUVSfDVd Qkse esa fluksfLQ;j ds leku forj.k ns[kk x;kA Qkse dk ?kuRo yxHkx 1.85-1.95 

g/cc dh jsat esa uksV fd;k x;kA flUVSfDVd Qkse dh jhesfYVax 'khryd QusZl }kjk djus ls oxhZ—r Lrfjr 
,Y;qehfu;e flUVSfDVd Qkse çkIr gksrk gS] ftlesa fd fluksfLQ;j xksys fupys Lrj ls 'kh"kZ Lrj dh vksj vkrs 
gSaA bu Qkse dh ç—fr mR—"V LykbfMax osvj çfrjks/k çnf'kZr djrh gSA bu Qkse  dh rkdr ,Y;wfefu;e ds 
vdsys Qkse dh rqyuk esa dkQh vf/kd gS ¼yxHkx > 70 MP½A ÅtkZ ds vo'kks"k.k esa bu Qkse dh {kerk ¼yxHkx > 

50 MJ/m3½ vkSj ruko Lrj yxHkx 0-4 lkFk gh fHkxksuk {kerk ,d Øe de ?kus ,Y;qehfu;e feJ dh rqyuk esa 
gSA              
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xzkeh.k ty lalk/ku çca/ku ds fy, Hkw&ty Lrj fHkUurk ds 
dkj.k feêh O;ogkj ifjorZu dk çfr:i.k

ifj;kstuk dk vkjaHk fuEu xfrfof/k;ksa ds lkFk fd;k x;k gS% 

¼v½   e`nk ds rkieku vkSj ueh ij Hkwty Lrj dh xgjkbZ ds çHkko dk fujh{k.k

¼c½   fofHkUu igyqvksa dh tkap ,oa cqfu;knh HkkSfrd fl)karksa ds }kjk e`nk ds rkieku vkSj ueh ij Hkwty çHkko 
dk irk yxkuk

¼l½   mixzg vkdM+ksa dk mi;ksx dj fofHkUu xgjkbZ esa feêh dh ueh dk vkdyu djuk]

¼n½  mixzg ls çkIr vkdM+ksa dk mi;ksx dj Hkwty Lrj vuqdj.k djus ds fy, ,d tyfoKku  çfr:i.k  
dks fodflr djukA

fo'ys"k.k ds fy, nks v/;;u {ks=ksa dks p;fur fd;k x;k gSA p;fur LFkyksa esa ls ,d tyks<+ lajpukvksa esa 
mFkys Hkwty fLFkfr ls lacaf/kr gS vkSj vU; dBksj pêku vkSj uje pêku dh  lajpukvksa ds e/;fuos'k esa xgjh 
Hkwty dh fLFkfr dh Js.kh esa vkrk gSA v/;;u {ks= esa  ekulwu ds igys vkSj ckn ds ty Lrj vk¡dMs+ ysus ds 
fy, fofHkUu LFkkuksa dk losZ{k.k fd;k x;k gSA feêh dk uewuk ysdj feêh dh ueh vkSj cukoV dk fu/kkZj.k 
ç;ksx'kkyk esa fd;k x;k gSA fiNys lkr o"kksaZ ¼2009&2015½ ds o"kkZ vk¡dMs+ Hkkjrh; gkbMªksesaV fMohtu] ubZ 
fnYyh ls ,d= fd;s x;s gSaA nSfud ok;qeaMyh; rkieku vk¡dMs+ v‚uykbu lzksrksa ls fy;s  x;s gSaA mixzg fp= 
Hkh v‚uykbu vk¡dM+s lzksrksa ls fy;s  x;s gSa vkSj mixzg fp=ksa o Vksiks'khV~l ls vkdZ&thvkbZ,l l‚¶Vos;j dh 
lgk;rk ls v/;;u {ks= ds uD'ks dk fuekZ.k fd;k x;k gSA

vkn’kZ gy gks ldrs gSaA bl vuqla/kku dk;Z ds varxZr ÁkWLFksfVd gkFk@fxzij ds lkFk ,d ,l ,e , ,Dpq,’ku 
iz.kkyh dks tksM+k x;kA lokZf/kd dkjxj ,Dpq,’ku ÁkS|ksfxfd;ksa esa ls ,d vkdkj Lej.k feJ/kkrqvksa ¼,l ,e ,½ 
ij vk/kkfjr gSA ,l ,e , tSfod isf’k;ksa ls feyrh &tqyrh ,Dpq,’ku iz.kkyh n’kkZ ldrs gSa D;ksafd os mPp 
,Dpq,’ku cy mRiUu dj ladqpu djrs gSaA ;s isf’k;ksa tSls ,Dpq,VlZ mPp 'kfDr & Hkkj vuqikr izLrqr djrs gSa 
ftlls lqx<+] gYdh izkWLFksfVd ;qfDr;k¡ fodflr dh tk ldrh gSaA 

,l ,e , rkj dk iz;ksx dj fodflr izksVksVkbi dk iz;ksx fdlh fxzi ds tcM+ksa dks xfr’khy cukdj fdlh 
oLrq dks idM+us ds fy, fd;k tk ldrk gSA fxzij dh fMtkbu fdlh oLrq dks idM+us@NksM+us ds fy, nks 
fxzfiax gkFkksa@tcM+ksa okyh gksrh gSA ;s tcMs+ ,d csl IysV ij yxs gksrs gSa vkSj dke djus ds fy, v)Zo`Ÿkkdkj 
rjhds ls ?kwers gSaA tcM+s [kksyus & can djus ds fy, ,d ,l ,e , rkj yxk gksrk gSA tcMs+ lgtrk ls Ápkfyr 
gksrs gSaA ,l ,e , rkj ds :ikarj.k rki dks izkIr djus ds fy, jsflfLVo@twy ghfVax fof/k dk iz;ksx fd;k 
tkrk gS] ftlls bldk vkdkj Lej.k ÁHkko fn[kkbZ nsrk gSA ,d iYlsfVax djaV ds }kjk ghfVax djus ls ,l ,e 
, rkj dh xfr fu;af=r djus esa lgk;rk feyrh gSA fu;af=r ghfVax gsrq fu;r ÝhDosalh rFkk ifjofrZr M~;wVh 
pØ dh iYl dk izokg ,l ,e , rkj esa fd;k tkrk gSA ghfVax ds fy, iYl foM~Fk ekWMqys’ku ¼ih MCY;w ,e½ 
bysDVªkWfud ifjiFk fMtkbu ,oa fodflr fd;k x;k] ftlls fxzij xfr mi;qDr gks ldsA ghfVax djsaV 0.77A 

gksuk pkfg, rFkk izHkkoh oksYVst 5V gksuk pkfg,

,l ,e , pfyr fxzij gsrq izk;ksfxd lsV vi 

lhesaV eqDr daØhV cukus gsrq ¶ykbZ ,s'k }kjk fufeZr mUur fyXuks flfydks 
,yqfeul ftvksiksfyesfjd ckbaMj 

i;kZoj.k eas CO  ds mRltZu dks /;ku  esa j[krs gq, lk/kkj.k iksVZySaM lhesaV dk oSdfYid  ckbaMj tks fd 2

¶ykbZ ,s'k ,oa pkoy  dh Hkwlh ds }kjk cuk;k x;k ftlesa Dykl&,Q ¶ykbZ ,s'k dk ç;ksx fd;k x;k gSA mDr 
'kks/k ls tks ckbaMj Msoyi gqvk mls fyXuks flfydks ,yqfeul ckbaMj ¼,y-,l-,½ dk uke fn;k x;k gSSA

bl ifj;kstuk es fofHkUu eksysfjVh dk jlk;u pkoy dh Hkwlh ,oa ,u-,-vks- ,p dk mi;ksx dj ds cuk;k 
x;k ,oa mä jlk;u dk ç;ksx lhesaV eqDÙk daØhV cukus gsrq fd;k x;k ,oa ckbaMj dh dEçsflo LVªsaFk dk 
ewY;kadu vyx&vyx eksysfjVh la[;k 6-25 ls 13.75M ds jlk;u ç;ksx esa ykdj fd;k x;kA ,y- ,l-, 
ckbaMj dks ç;ksx ls ysdj feDl fMtkbu dh xbZ ,oa lhesaV eqDÙk daØhV cuk dj mlds 15 X 15 X 15 
lsaVhehVj ds D;wCl dh dEçsflo LVªsaFk ,oa ¶ysDpj LVªsaFk fudkyh xbZ Abl ifj;kstuk gsrq M-25 daØhV VkjxsV 
LVªsaFk j[kh xbZA
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ySaMlsV bZ Vh ,e 
mixzg ekufp=

tyxzg.k {ks= ds fofHkUu 
LFkkuksa dk Hkwty Lrj   

ty fudklh ekufp= vk/kkj ekufp=

vkdkj Lej.k feJ/kkrqvksa ds izksLFksfVd vuqiz;ksx

;g vke ekU;rk gS fd ,Dpq,’ku iz.kkyh esa fodkl ls vf/kd ,UFzkksiksekWfQZd ,oa dk;kZRed  ÁkWLFksfVd 
gkFk@fxzij ds fodkl ij egRoiw.kZ izHkko iMs+xkA ,Dpq,’ku ds {ks= esa mHkjrh izkS|ksfxfd;ksa esa ls ,d uohu] 
LekVZ inkFkksZa ij vk/kkfjr ,l ,e , rkj ds vuqiz;ksx laca/kh gSA 'kfDr vkSj Hkkj dk vR;f/kr mPp vuqikr rFkk 
leku tSfod xfr ls Ápkyu dh {kerk ;g n’kkZrh gS fd os ÁkWLFksfVd dh vkdkj ,oa Hkkj laca/kh lhekvksa dk 
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pkoy dh Hkwlh NaOH Q~ysDl ikuh

lkexzh dks mckyuk {kkjh; jlk;u dks Nkuuk ,y ,l , {kkjh; jlk;u

lLrs vkSj çpqj ek=k esa çFke iafä laØe.k J`a[kyk /kkrq vk;uksa }kjk ikuh 
v‚Dlhdj.k dVSfyfll

ikuh v‚Dlhdj.k çfrfØ;k dks ges'kk gkbMªkstu ds mRiknu ds fy, ,d egRoiw.kZ çfrfØ;k ds :i esa 
ns[kk x;k gSA Hkfo"; bZa/ku ds oSdfYid ÅtkZ lzksr gSA ,d ikuh ds v.kq ds caVokjs dh çfØ;k esa] ,UkksfMd 
çfrfØ;k 'kkfey pkj bysDVª‚u gLrkarj.k mtkZ vf/kd dh ekax dh gS vkSj ,d vis{kk—r de vksojiksVaf'k¸ky 
ij v‚Dlhtu mRiknu iwjk djus ds fy, mRçsjd dh vko';drk gSA bl ifj;kstuk esa pqukSrh ,d dq'ky 
ykxr çHkkoh] xSj fo"kSys rRoksa ls cus mRçsjd dk fodkl gSA

uSuksLVªDpMZ  chVk MnO  ,aM Mn O  la'ysf"kr vkSj ikuh v‚Dlhdj.k mRçsjd ds :i esa irk yxk;k x;kA 2 2 3

+3 v‚Dlhdj.k jkT; esa Mn lkFk Mn O  uSuksjkWM~l uÃ rduhd ls rS;kj fd;k x;k vkSj mPp fo|qr xfrfof/k 2 3

dks çkIr djus ds fy, fn[kk;k x;kA ;g çnf'kZr fd;k x;k] eSaxuht v‚DlkbM esa Mn ds v‚Dlhdj.k dh 
fLFkfr ty v‚Dlhdj.k çfrfØ;k dh vksj etcwr çHkko gSA

LØhu eqfær fudy v‚DlkbM ¼,uvkbZvks½ uSuksd.kksa vkSj ekbØksckYl ikuh v‚Dlhdj.k ds fy, dq'ky 
fo|qrmRçsjd ds :i esa fn[kk;k x;k gSA mRçsjd xfrfof/k ijh{k.k ls irk pyk gS fd ekbØksckYl fQYeksa ds 
fy, ,d vf/kd >j>jh lajpuk vkSj mPp lrg {ks= dh otg ls leku eksVkbZ ds uSuksd.k fQYeksa dh rqyuk esa 
csgrj xfrfof/k fn[kkÃA

Mn O  uSuksjkWM~l dh SEM Nfo 2 3

 Mn O  vkSj MnO dh fo|qr mRçsjd xfrfof/k 2 3 2 

fn[kkus ds fy, oksYVke¨xzke LdSu

NiO fQYeksa ds ;kstukc) 
LØhu fçafVax fof/k dk mi;ksx
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Ák;ksftr ifj;kstuk,a

esllZ ts,lih,y jk;x< esa miyC/k fHkUu çdkj dh ¶ykbZ ,s'k dk lhesaVsf'k;'k 
,y,l, ¼fyxuks&flfydk vY;qfeul½ inkFkZ cukus esa mi;ksx

ifj;kstuk dk eq[; mís'; vyx vyx çdkj ds ¶ykbZ&,s'k dk i;kZoj.k ds vuqdwy th;ksiksfyejkbts'ku 
rduhd }kjk ç;ksx djuk FkkA bl v/;;u ds }kjk xSj lajpukRed vuqç;ksx tSls lM+d fuekZ.k dk çn'kZu 
fd;k x;k tks fd ¶ykbZ&,s'k dk cM+h ek=k esa ç;ksx dk egRo n'kkZrk gSA dk;Z ds varxZr —f"k vo'ks"kksa ¼pkoy 
dh Hkwlh½ dk mi;ksx m)j.k cukus esa rFkk rjy inkFkksZ dk mi;ksx ft;ksiksfyefjd lSaiYl ds fuekZ.k esa fd;k 
x;k FkkA lSaiYl dk fuekZ.k ts,lih,y ¶ykbZ&,s'k vkSj rjy inkFkksZadh vyx&vyx l?kurk esa fd;k x;kA 

0
vyx&vyx l?kurk ds D;wCl cuk, x;s vkSj mUgsa 24 ?kaVksa ds fy, 60  lsYlh;l ij lw[kus ds fy, vksou esa 
j[kk x;kA blds mijkar mUgsa 7-28 fnuksa ds fy, /kwi esa D;qfjax ds fy, j[kk x;k rkfd mudh ncko 'kfä 
¼dEçsfLlo LVªsaFk½ dk ijh{k.k gks ldsA ,Dl&js MhÝsD'ku ls Kkr fd;k x;k fd ̂E;qykbV*] DokVZt] gs'ksZykbZV] 
ukdksykbZV egRoiw.kZ la?kVd gSaA lSaiy dk ih,p 8-5 çkIr fd;k x;k tks crkrk gS fd inkFkZ gYdk&lk {kkjh; 
gS vkSj mldk ?kuRo 0-7 xzke/lhlh ,oa fof'k"V xq#Ro 2-1 gSA ykWl v‚Q bfXu'ku 0-53% vkSj vuqekfur 
veksQZl flfydk 22% çkIr gqvkA tc 13 eksyj rjy inkFkZ dks ¶ykbZ ,s'k esa feykdj D;wCl cuk;s x, vkSj 
mUgsa 7] 14 vkSj 28 fnuksa ds fy, j[kk x;k rc mudh ncko 'kfä 8-29 ,eih, çkIr gqbZA lcls vf/kd ncko 
'kfä 14 fnuksa ds QesaZVs'ku ls çkIr m)j.k esa feyh] ftuls cus D;wCl dks 28 fnuksa dh D;qfjax ds fy, j[kk x;k 
FkkA mijksä ifj.kke lQyrk iwoZd n'kkZrs gSa fd ,y,l, vk/kkfjr lqij IykLVhlkbtj dk mi;ksx lhesaV eqä 
xzhu lhesaVsf'k;'k inkFkksZ ds cukus esa fd;k tk ldrk gSA ts,lih,y ifjlj esa cukbZ xbZ lM+d bldk vPNk 
mngkj.k gS A

D;wc lSaiy dk fuekZ.k

ts,lih,y lkbV ij lhesaVsf'k;l ,y,l, lSaiYl dk fuekZ.k

ts,lih,y ¶ykbZ ,s'k ds mi;ksx ls lM+d dk fuekZ.k 

,Y;qehfu;e feJ/kkrq flfyd‚u dkckZbM /kkrq eSfVªDl daiksftV dk 
fodkl&fo'ks"krkvksa ds vuqlkj fo'ys"k.k

bl ekeys dh xfrfof/k;k¡ lkexzh la'ys"k.k vkSj o.kZu] dEiksusUV fMtkbu vkSj fuekZ.k dks bLrseky djds  
fodflr lkexzh vkSj mudk okLrfod dke ds ekgkSy esa çn'kZu dk ijh{k.k 'kkfey gSA LM25-10% SiC 

daiksftV rjy /kkrqdeZ fof/k ls la'ysf"kr fd;k x;k vkSj bldk o.kZu lw{e ljapuk fo'ks"krkvksa] ;kaf=d xq.kksa 
vkSj voeanu O;ogkj ds vk/kkj ij fd;k x;k gSA uewus ds mRlkgo/kZd ç;ksx'kkyk fujh{k.kksa ds vk/kkj ij 
lkexzh dk ,d dEiksusUV VkjihMks ukstdksu ds :i esa la'ysf"kr fd;k x;k gSA ;g mYys[k fd;k x;k gS fd 
ukstdksu] ftls VkjihMks flLVe ds lkeus yxk;k x;k gS dbZ lkjh flXuy çkIr djus vkSj çlaLdj.k djus 
okyh ;qfä;ksa dks lek;ksftr djrk gSA ladsr vkokxeu vkSj çlaLdj.k dh çeq[k leL;kvksa esa ls ,d eksVj 
vlsECkyh  vkSj fMokbl ds ek/;e ls vkus okys vkSj ckgj tkus okys ladsrksa ds lkFk vU; ?kw.kZu ?kVdksa }kjk 
cuk, xbZ 'kksj dk gLr{ksi gSA bl çdkj ukstdksu ds vanj j[ks midj.kksa ds ek/;e ls lalkf/kr vkus okys vkSj 
ckgj tkus okys ladsrksa ds lkFk vklikl ds 'kksj ls gLr{ksi dks de djus ds fy, t:jh gks x;k gSA QkstZ~M 
,Y;qehfu;e feJ /kkrq ukstdksu cukus es ijaijkxr <ax es bLrseky dh x;h] tks fd ,d LFkkukiUu ds :i esa  
csgrj 'kksj 'kks"k.k fo'ks"krkvksa ds lkFk ges'kk okafNr gSA fodflr fefJr lkexzh ikjaifjd rjhds ls bLrseky gks 
jgs QkstZ~M vyqfefu;e dks] ,d ,slh lkexzh gS tks csgrj 'kks"k.k fo'ks"krkvksa ds lkFk tks fd VkjihMks ç.kkyh dh 
midj.kksa ds ek/;e ls lalkf/kr vkus okys vkSj ckgj tkus okys ladsrksa dks vf/kd çHkkoh <ax ls  dk;Z  ds fy, 
de ls de 'kksj ds lkFk l{ke dj  ldrk gS] LFkkukiUu djus dk y{; gSA cuk;s x, ukstdksu dks ,d 
dEiksusUV ds Lrj ij vkxs dh tk¡p ds fy, çk;kstd ,tsalh dks Hkst fn;k x;k gSA dEiksusUV vko';d fjlko 
ijh{k.k eas lQy gks pqdk gS vkSj mlds daiu 'kks"k.k vkSj 'kksj {kh.ku fo'ks"krkvksa ls lacaf/kr ijh{k.k çxfr ij gSA 
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ckº; fgLlk fiNyk vkarfjd fgLlk lkeus dk vkarfjd fgLlk

Al MC VkjihMks ukst dksu dk fofHkUu dks.kksa ls fp=



Ák;ksftr ifj;kstuk,a

esllZ ts,lih,y jk;x< esa miyC/k fHkUu çdkj dh ¶ykbZ ,s'k dk lhesaVsf'k;'k 
,y,l, ¼fyxuks&flfydk vY;qfeul½ inkFkZ cukus esa mi;ksx

ifj;kstuk dk eq[; mís'; vyx vyx çdkj ds ¶ykbZ&,s'k dk i;kZoj.k ds vuqdwy th;ksiksfyejkbts'ku 
rduhd }kjk ç;ksx djuk FkkA bl v/;;u ds }kjk xSj lajpukRed vuqç;ksx tSls lM+d fuekZ.k dk çn'kZu 
fd;k x;k tks fd ¶ykbZ&,s'k dk cM+h ek=k esa ç;ksx dk egRo n'kkZrk gSA dk;Z ds varxZr —f"k vo'ks"kksa ¼pkoy 
dh Hkwlh½ dk mi;ksx m)j.k cukus esa rFkk rjy inkFkksZ dk mi;ksx ft;ksiksfyefjd lSaiYl ds fuekZ.k esa fd;k 
x;k FkkA lSaiYl dk fuekZ.k ts,lih,y ¶ykbZ&,s'k vkSj rjy inkFkksZadh vyx&vyx l?kurk esa fd;k x;kA 

0
vyx&vyx l?kurk ds D;wCl cuk, x;s vkSj mUgsa 24 ?kaVksa ds fy, 60  lsYlh;l ij lw[kus ds fy, vksou esa 
j[kk x;kA blds mijkar mUgsa 7-28 fnuksa ds fy, /kwi esa D;qfjax ds fy, j[kk x;k rkfd mudh ncko 'kfä 
¼dEçsfLlo LVªsaFk½ dk ijh{k.k gks ldsA ,Dl&js MhÝsD'ku ls Kkr fd;k x;k fd ̂E;qykbV*] DokVZt] gs'ksZykbZV] 
ukdksykbZV egRoiw.kZ la?kVd gSaA lSaiy dk ih,p 8-5 çkIr fd;k x;k tks crkrk gS fd inkFkZ gYdk&lk {kkjh; 
gS vkSj mldk ?kuRo 0-7 xzke/lhlh ,oa fof'k"V xq#Ro 2-1 gSA ykWl v‚Q bfXu'ku 0-53% vkSj vuqekfur 
veksQZl flfydk 22% çkIr gqvkA tc 13 eksyj rjy inkFkZ dks ¶ykbZ ,s'k esa feykdj D;wCl cuk;s x, vkSj 
mUgsa 7] 14 vkSj 28 fnuksa ds fy, j[kk x;k rc mudh ncko 'kfä 8-29 ,eih, çkIr gqbZA lcls vf/kd ncko 
'kfä 14 fnuksa ds QesaZVs'ku ls çkIr m)j.k esa feyh] ftuls cus D;wCl dks 28 fnuksa dh D;qfjax ds fy, j[kk x;k 
FkkA mijksä ifj.kke lQyrk iwoZd n'kkZrs gSa fd ,y,l, vk/kkfjr lqij IykLVhlkbtj dk mi;ksx lhesaV eqä 
xzhu lhesaVsf'k;'k inkFkksZ ds cukus esa fd;k tk ldrk gSA ts,lih,y ifjlj esa cukbZ xbZ lM+d bldk vPNk 
mngkj.k gS A

D;wc lSaiy dk fuekZ.k

ts,lih,y lkbV ij lhesaVsf'k;l ,y,l, lSaiYl dk fuekZ.k

ts,lih,y ¶ykbZ ,s'k ds mi;ksx ls lM+d dk fuekZ.k 

,Y;qehfu;e feJ/kkrq flfyd‚u dkckZbM /kkrq eSfVªDl daiksftV dk 
fodkl&fo'ks"krkvksa ds vuqlkj fo'ys"k.k

bl ekeys dh xfrfof/k;k¡ lkexzh la'ys"k.k vkSj o.kZu] dEiksusUV fMtkbu vkSj fuekZ.k dks bLrseky djds  
fodflr lkexzh vkSj mudk okLrfod dke ds ekgkSy esa çn'kZu dk ijh{k.k 'kkfey gSA LM25-10% SiC 

daiksftV rjy /kkrqdeZ fof/k ls la'ysf"kr fd;k x;k vkSj bldk o.kZu lw{e ljapuk fo'ks"krkvksa] ;kaf=d xq.kksa 
vkSj voeanu O;ogkj ds vk/kkj ij fd;k x;k gSA uewus ds mRlkgo/kZd ç;ksx'kkyk fujh{k.kksa ds vk/kkj ij 
lkexzh dk ,d dEiksusUV VkjihMks ukstdksu ds :i esa la'ysf"kr fd;k x;k gSA ;g mYys[k fd;k x;k gS fd 
ukstdksu] ftls VkjihMks flLVe ds lkeus yxk;k x;k gS dbZ lkjh flXuy çkIr djus vkSj çlaLdj.k djus 
okyh ;qfä;ksa dks lek;ksftr djrk gSA ladsr vkokxeu vkSj çlaLdj.k dh çeq[k leL;kvksa esa ls ,d eksVj 
vlsECkyh  vkSj fMokbl ds ek/;e ls vkus okys vkSj ckgj tkus okys ladsrksa ds lkFk vU; ?kw.kZu ?kVdksa }kjk 
cuk, xbZ 'kksj dk gLr{ksi gSA bl çdkj ukstdksu ds vanj j[ks midj.kksa ds ek/;e ls lalkf/kr vkus okys vkSj 
ckgj tkus okys ladsrksa ds lkFk vklikl ds 'kksj ls gLr{ksi dks de djus ds fy, t:jh gks x;k gSA QkstZ~M 
,Y;qehfu;e feJ /kkrq ukstdksu cukus es ijaijkxr <ax es bLrseky dh x;h] tks fd ,d LFkkukiUu ds :i esa  
csgrj 'kksj 'kks"k.k fo'ks"krkvksa ds lkFk ges'kk okafNr gSA fodflr fefJr lkexzh ikjaifjd rjhds ls bLrseky gks 
jgs QkstZ~M vyqfefu;e dks] ,d ,slh lkexzh gS tks csgrj 'kks"k.k fo'ks"krkvksa ds lkFk tks fd VkjihMks ç.kkyh dh 
midj.kksa ds ek/;e ls lalkf/kr vkus okys vkSj ckgj tkus okys ladsrksa dks vf/kd çHkkoh <ax ls  dk;Z  ds fy, 
de ls de 'kksj ds lkFk l{ke dj  ldrk gS] LFkkukiUu djus dk y{; gSA cuk;s x, ukstdksu dks ,d 
dEiksusUV ds Lrj ij vkxs dh tk¡p ds fy, çk;kstd ,tsalh dks Hkst fn;k x;k gSA dEiksusUV vko';d fjlko 
ijh{k.k eas lQy gks pqdk gS vkSj mlds daiu 'kks"k.k vkSj 'kksj {kh.ku fo'ks"krkvksa ls lacaf/kr ijh{k.k çxfr ij gSA 
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xSj&lajpukRed vuqç;ksx gsrq fofHkUu Jsf.k;ksa ds lhesaV eqä dkaØhV ds fuekZ.k 
ds fy, esllZ lslk LVjykbZV fyfeVsM ¼osnkark xzqi daiuh½ ykfUtx<+ ftyk 

dkykgkaMh] mM+hlk esa miyC/k ¶ykbZ ,s'k dk lk/; v/;;u

v/;;u dk mís'; ¶ykbZ ,s'k dks mi;ksxh inkFkksZ esa ifjofrZr djds i;kZoj.kh; leL;kvksa dk fujkdj.k 
djuk gSA lzksr ls pkj çdkj dh ¶ykbZ ,s'k ,df=r dh xbZ rFkk mudh vk—fr] jlk;fud lajpuk rFkk pj.k 
dk fo'ys"k.k fd;k x;kA fo'ys"k.k fd;s x, pkj uewuksa esa ls ,d uewus esa lhesaV eqä Þxzhu d‚UØhVß cukus dh 
{kerk ikbZ xbZA

l{ke ¶ykb ,s'k lSEiy dk ,Dl&fdj.k fMQzSDVksxzke l{ke ¶ykbZ ,s'k lSEiy  dh eksQksZyksth

ç;ksx çxfr ij

esllZ xzkfle baMLVªh fyfeVsM dsfedy fMohtu] fcjykxzke ukxnk ¼e-ç½ esa 
d‚fLVd lksMk mRiknu çfØ;k esa mRiUu csfj;e lyQsV ¼czkbu Lyt½ dk 

fofdj.k dop inkFkZ cukus esa ç;ksx 

bl dk;Z dk eq[; mís'; ,slh çfØ;k ,oa inkFkZ lajpuk dks cukuk gS tks fd csfj;e le`) ,Dl&js dop 
VkbYl dh ÞekfLdaxß dj lds A tks ,Dl js] lh-Vh LdSuj :e vkSj vU; fofdj.k dop bUlVkys'ku ds fy, 
funkuh; gksA csfj;e le`) eSfVªDl tc ikjEifjd lhesaVsf'k;l eSfVªDl esa feyk;k tkrk gS rks og vPNh ncko 
'kfä vkSj ?k"kZ.k çfrjks/kd {kerk ds lkFk&lkFk fofdj.k ls i;kZIr lqj{kk çnku djrk gSA ,d uohu ç.kkyh ds 
varxZr fofdj.k dop inkFkksZ dk fuekZ.k lsjsfed çlaLdj.k ekxZ ds bLreky ls yky e`nk vkSj csfj;e ;kSfxd 
}kjk fd;k x;kA fofHkUu fofdj.k Qslsl] tSls fd csfj;e vk;ju VkbVsfu;e flfydsV] csfj;e ,yqfefu;e 
v‚DlkbM] csfj;e ,yqfeuk flfydsV bR;kfn buflVw fØLVykbts'ku ls czkbu Lyt rFkk yky e`nk fu/kkZfjr 
fofdj.k inkFkZ dk vUos"k.k fd;k x;kA VkbYl ds fHkUu HkkSfrd ;kaf=d xq.k tSls fd çHkko 'kfä] ncko 'kfä] 
ty vo'kks"k.k {kerkvksa dk foLrkj esa v/;;u fd;k x;k tks fd bafM;u LVS.MMZ LisflfQds'ku ds vuqdwy FkkA 
VkbYl dk fuekZ.k Lyt ls mRiUu ikmMj ls fd;k x;k] ftls iksfYkesfjd eSfVªDl esa oSKkfud rjhds ls feyk;k 
x;kA

fodflr VkbYl ds fofdj.k xq.k
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xSj&lajpukRed vuqç;ksx gsrq fofHkUu Jsf.k;ksa ds lhesaV eqä dkaØhV ds fuekZ.k 
ds fy, esllZ lslk LVjykbZV fyfeVsM ¼osnkark xzqi daiuh½ ykfUtx<+ ftyk 

dkykgkaMh] mM+hlk esa miyC/k ¶ykbZ ,s'k dk lk/; v/;;u

v/;;u dk mís'; ¶ykbZ ,s'k dks mi;ksxh inkFkksZ esa ifjofrZr djds i;kZoj.kh; leL;kvksa dk fujkdj.k 
djuk gSA lzksr ls pkj çdkj dh ¶ykbZ ,s'k ,df=r dh xbZ rFkk mudh vk—fr] jlk;fud lajpuk rFkk pj.k 
dk fo'ys"k.k fd;k x;kA fo'ys"k.k fd;s x, pkj uewuksa esa ls ,d uewus esa lhesaV eqä Þxzhu d‚UØhVß cukus dh 
{kerk ikbZ xbZA

l{ke ¶ykb ,s'k lSEiy dk ,Dl&fdj.k fMQzSDVksxzke l{ke ¶ykbZ ,s'k lSEiy  dh eksQksZyksth

ç;ksx çxfr ij

esllZ xzkfle baMLVªh fyfeVsM dsfedy fMohtu] fcjykxzke ukxnk ¼e-ç½ esa 
d‚fLVd lksMk mRiknu çfØ;k esa mRiUu csfj;e lyQsV ¼czkbu Lyt½ dk 

fofdj.k dop inkFkZ cukus esa ç;ksx 

bl dk;Z dk eq[; mís'; ,slh çfØ;k ,oa inkFkZ lajpuk dks cukuk gS tks fd csfj;e le`) ,Dl&js dop 
VkbYl dh ÞekfLdaxß dj lds A tks ,Dl js] lh-Vh LdSuj :e vkSj vU; fofdj.k dop bUlVkys'ku ds fy, 
funkuh; gksA csfj;e le`) eSfVªDl tc ikjEifjd lhesaVsf'k;l eSfVªDl esa feyk;k tkrk gS rks og vPNh ncko 
'kfä vkSj ?k"kZ.k çfrjks/kd {kerk ds lkFk&lkFk fofdj.k ls i;kZIr lqj{kk çnku djrk gSA ,d uohu ç.kkyh ds 
varxZr fofdj.k dop inkFkksZ dk fuekZ.k lsjsfed çlaLdj.k ekxZ ds bLreky ls yky e`nk vkSj csfj;e ;kSfxd 
}kjk fd;k x;kA fofHkUu fofdj.k Qslsl] tSls fd csfj;e vk;ju VkbVsfu;e flfydsV] csfj;e ,yqfefu;e 
v‚DlkbM] csfj;e ,yqfeuk flfydsV bR;kfn buflVw fØLVykbts'ku ls czkbu Lyt rFkk yky e`nk fu/kkZfjr 
fofdj.k inkFkZ dk vUos"k.k fd;k x;kA VkbYl ds fHkUu HkkSfrd ;kaf=d xq.k tSls fd çHkko 'kfä] ncko 'kfä] 
ty vo'kks"k.k {kerkvksa dk foLrkj esa v/;;u fd;k x;k tks fd bafM;u LVS.MMZ LisflfQds'ku ds vuqdwy FkkA 
VkbYl dk fuekZ.k Lyt ls mRiUu ikmMj ls fd;k x;k] ftls iksfYkesfjd eSfVªDl esa oSKkfud rjhds ls feyk;k 
x;kA

fodflr VkbYl ds fofdj.k xq.k
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ijke’khZ ifj;kstuk,a

Vjckbu CysM dh foQyrk dh tk¡p vkSj fo'ys"k.k

fuEufyf[kr Vjckbu CysM dh foQyrk dh tk¡p vkSj fo'ys"k.k dk;Z geus rhl lky iqjkus FkeZy i‚oj 
IykaV esa fd;k FkkA bl dk;Z dks djus dk eq[; y{;] Vjckbu CysM dh foQyrk ds eq[; dkj.k ryk'kuk vkSj 
bl rjg dh foQyrk vkxs u vk;s blds fy, mik;ksa dk lq>ko djuk FkkA Vjckbu CysM la[;k 18] tks fd 
foQy gqvk Fkk] vkB ¼8½ LVst okyh de nokc ¼Low Pressure½ okyh Vjckbu dk fgLlk FkkA vkBosa LVst dh 
vlsacyh esa c;kUkos ¼92½ Vjckbu CysM yxs gq, FksA  QVhx yksfMax ds dkj.k Vjckbu CysM dh foQyrk dk 
vans'kk de Fkk] D;ksafd ;g CysM dsoy 3 & 4 eghus igys gh cnyk x;k FkkA bl dk;Z esa ikjaifjd foQyrk 
tk¡p djus ds lkFk gh lkFk bl CysM ds eVsfj;y dk voyksdu rFkk bl CysM ij vkus okys Hkkj dk vkdyu 
djuk 'kkfey FkkA bl dk;Z esa VwVs gq, CysM la[;k 18 dk l‚fyM e‚My rS;kj djuk Fkk vkSj ckn esa QkbukbV 
,syhesaV fof/k ¼F.E.M.½ ls bl CysM ij vkus okys Hkkj ds çHkko dk v/;u djuk FkkA CysM la[;k 18 ds {kfrxzLr 
gksus ds dkj.k] CysM la[;k 17 ¼lcls ikl dk CysM½ dks {kfrxzLr CysM dh T;ksesVªh dh tkudkjh ds fy, mi;ksx 
esa yk;k x;k vkSj l‚¶Vos;j dh lgk;rk ls CysM la[;k 18 dk l‚fyM e‚My rS;kj fd;k x;kA Vjckbu CysM 
esa yEckbZ ds lkFk lkFk] eksVkbZ] pkSM+kbZ rFkk ,axy esa gksrs cnyko dks c[kwch /;ku j[kdj lgh CysM T;ksesVªh dk 
l‚fyM e‚My dk fuekZ.k fd;k x;kA VsfLVax ds fy, rhu CysM ¼CysM la[;k 18½ tks VwV x;k Fkk rFkk lkFk esa 
CysM la[;k 17 vkSj CysM la[;k 19½ yscksjsVjh esa tk¡p ds fy, yk;s x, FksA rhuksa CysM ds /kkrq dk Vsulkby 
VsLV djds mldh okLrfod LVªsl&LVªsu ds O;ogkj dks le>k x;kA CysM Ikj Hkkj ds çHkko dks tkuus ds fy, 
Hkh QkbukbV ,syhesaV ,ukfyfll esa /kkrq dh okLrfod LVªsl&LVªsu O;ogkj dk bLrseky fd;k x;kA Vjckbu 
CysM dk QkbukZV ,syhesaV fo'ys"k.k] vckdl ¼ABAQUS½ l‚¶Vos;j esa fd;k FkkA Vjckbu CysM dh es'k  esa 
24]225 ,fyesaV~l vkSj 26]487 uksM~l FksA fjMql baVhxzs'ku rduhd ds lkFk ,fDLIyflV l‚Yoj ls ,ukfyfll 
fd;k x;k FkkA Vjckbu CysM ds VwVus dk igys LFkku dk vuqeku QkbukbZV ,syhesaV ,ukfyfll fjtYV esa lkQ 
rkSj ij ns[kk tk ldrk gSA blh rjg igys LFkku dk VwVk gqvk CysM dk fgLlk tc cps gq, Vjckbu CysM ls 
Vdjk;k gksxk rHkh nwljs rFkk rhljs LFkkuksa ls CysM VwVk gksxk ,slk vuqeku QkbukbV ,syhesaV fo'ys"k.k fu"d"kZ 
ls fudydj vk;k gS] tks fd fotqvy ,Xtkfeus'ku ls esy [krk gSA VwVk vkSj lgh Vjckbu CysM ds /kkrqvksa ds 
ÝkDVksxzfQdy rFkk ekbØksLVªdpjy ,Xtkfeus'ku ls /kkrqvksa dh ç‚iVhZt vkSj ekbØksLVªdpjy QhplZ ds 
vyx gksus dk irk pyk tks fd CysM la[;k 18 ds VwVus dk dkj.k cukA CysM la[;k 18 ds eVsfj;y dks tks 
vuqfpr ghV VªhVesaV ¼[kkl rkSj ij Vsaifjax½ fn;k x;k Fkk] ogh bl CysM ds VwVus dk eq[;k dkj.k cukA blh 
vuqfpr ghV VªhVesaV ds dkj.k /kkrq T;knk gkMZ] de VQ] vkSj tax fujks/kd {kerk dh deh vkbZ ftlls Cr {kh.k 
{ks= eSfVªDl esa mRiUu gq, vkSj Ýh dkckZbM xzsu ckmaMªht ij bdës gq,A vr% eSdsfudy] esVyftZdy vkSj 
QkbukbV ,syhesaV fof/k feykdj mijksä CysM ds foQyrk dh tk¡p djus esa ç;ksx fd;k x;k] ftlls gesa 
vf/kd lVhd tkudkjh Vjckbu CysM ds lcls igyh txg ij VwVus dh feyh vkSj mlds ckn nwljs vkSj rhljs 
LFkku ij vkSj lkFk gh lkFk :V d‚t dk irk pyk ftlds dkj.k CysM VwVkA

ihvksih }kjk fufeZr ewfrZ;ksa ds foltZu ds çHkko dh tkap

IykLVj v‚Q isfjl }kjk fufeZr ewfrZ;ksa dk foltZu okrkoj.k ds fy, vR;ar gkfudkjd gSA ewfrZ;ksa esa 
mifLFkr /kkrq ikuh dks nwf"kr djrs gSa rFkk mls vuqi;ksxh cukrs gSaA çk—frd e`nk }kjk cukbZ xbZ ewfrZ;k¡ 
i;kZoj.k dks uqdlku ugha djrh gaSA dk;Z dk çkFkfed mís'; ihvksih }kjk fufeZr ewfrZ;ksa ds foltZu ds çHkko 
dh tkap djuk FkkA xfrfof/k;ksa ds varxZr ç;ksx'kkyk esa fu;rdkfyd MsVk dks ,df=r fd;k x;k rFkk ewfrZ;ksa 
dks ikuh esa folftZr djus ls igys ,oa ckn ds çHkko dh leh{kk dh xbZ rkfd Hkkjh /kkrq,a tSls vk;ju] d‚ij] 
ysM] eSaxuht] dSMfe;e] fudy dh l?kurk esa cnyko dks fu/kkZfjr fd;k tk ldsA fu;rdkfyd ,df=r ikuh 
ds uewuksa dk HkkSfrd ,oa jlk;fud o.kZu Hkh fd;k x;k ftlds varxZr ih,P, vYdfyfuVh] gkMZusl] VksVy 
l‚fyM] DyksjkbM~l] lyQsV] Mhvks] chvksMh] lhvksMh bR;kfn dh tk¡p lEefyr gSA
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¼d½ lgh CysM ¼CysM la[;k 17½ ¼[k½ VwVk CysM dk VqdMk ¼CysM la[;k 18½ ¼x½ c‚l ds vkxs ds LFkku 
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ijke’khZ ifj;kstuk,a

Vjckbu CysM dh foQyrk dh tk¡p vkSj fo'ys"k.k

fuEufyf[kr Vjckbu CysM dh foQyrk dh tk¡p vkSj fo'ys"k.k dk;Z geus rhl lky iqjkus FkeZy i‚oj 
IykaV esa fd;k FkkA bl dk;Z dks djus dk eq[; y{;] Vjckbu CysM dh foQyrk ds eq[; dkj.k ryk'kuk vkSj 
bl rjg dh foQyrk vkxs u vk;s blds fy, mik;ksa dk lq>ko djuk FkkA Vjckbu CysM la[;k 18] tks fd 
foQy gqvk Fkk] vkB ¼8½ LVst okyh de nokc ¼Low Pressure½ okyh Vjckbu dk fgLlk FkkA vkBosa LVst dh 
vlsacyh esa c;kUkos ¼92½ Vjckbu CysM yxs gq, FksA  QVhx yksfMax ds dkj.k Vjckbu CysM dh foQyrk dk 
vans'kk de Fkk] D;ksafd ;g CysM dsoy 3 & 4 eghus igys gh cnyk x;k FkkA bl dk;Z esa ikjaifjd foQyrk 
tk¡p djus ds lkFk gh lkFk bl CysM ds eVsfj;y dk voyksdu rFkk bl CysM ij vkus okys Hkkj dk vkdyu 
djuk 'kkfey FkkA bl dk;Z esa VwVs gq, CysM la[;k 18 dk l‚fyM e‚My rS;kj djuk Fkk vkSj ckn esa QkbukbV 
,syhesaV fof/k ¼F.E.M.½ ls bl CysM ij vkus okys Hkkj ds çHkko dk v/;u djuk FkkA CysM la[;k 18 ds {kfrxzLr 
gksus ds dkj.k] CysM la[;k 17 ¼lcls ikl dk CysM½ dks {kfrxzLr CysM dh T;ksesVªh dh tkudkjh ds fy, mi;ksx 
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esa yEckbZ ds lkFk lkFk] eksVkbZ] pkSM+kbZ rFkk ,axy esa gksrs cnyko dks c[kwch /;ku j[kdj lgh CysM T;ksesVªh dk 
l‚fyM e‚My dk fuekZ.k fd;k x;kA VsfLVax ds fy, rhu CysM ¼CysM la[;k 18½ tks VwV x;k Fkk rFkk lkFk esa 
CysM la[;k 17 vkSj CysM la[;k 19½ yscksjsVjh esa tk¡p ds fy, yk;s x, FksA rhuksa CysM ds /kkrq dk Vsulkby 
VsLV djds mldh okLrfod LVªsl&LVªsu ds O;ogkj dks le>k x;kA CysM Ikj Hkkj ds çHkko dks tkuus ds fy, 
Hkh QkbukbV ,syhesaV ,ukfyfll esa /kkrq dh okLrfod LVªsl&LVªsu O;ogkj dk bLrseky fd;k x;kA Vjckbu 
CysM dk QkbukZV ,syhesaV fo'ys"k.k] vckdl ¼ABAQUS½ l‚¶Vos;j esa fd;k FkkA Vjckbu CysM dh es'k  esa 
24]225 ,fyesaV~l vkSj 26]487 uksM~l FksA fjMql baVhxzs'ku rduhd ds lkFk ,fDLIyflV l‚Yoj ls ,ukfyfll 
fd;k x;k FkkA Vjckbu CysM ds VwVus dk igys LFkku dk vuqeku QkbukbZV ,syhesaV ,ukfyfll fjtYV esa lkQ 
rkSj ij ns[kk tk ldrk gSA blh rjg igys LFkku dk VwVk gqvk CysM dk fgLlk tc cps gq, Vjckbu CysM ls 
Vdjk;k gksxk rHkh nwljs rFkk rhljs LFkkuksa ls CysM VwVk gksxk ,slk vuqeku QkbukbV ,syhesaV fo'ys"k.k fu"d"kZ 
ls fudydj vk;k gS] tks fd fotqvy ,Xtkfeus'ku ls esy [krk gSA VwVk vkSj lgh Vjckbu CysM ds /kkrqvksa ds 
ÝkDVksxzfQdy rFkk ekbØksLVªdpjy ,Xtkfeus'ku ls /kkrqvksa dh ç‚iVhZt vkSj ekbØksLVªdpjy QhplZ ds 
vyx gksus dk irk pyk tks fd CysM la[;k 18 ds VwVus dk dkj.k cukA CysM la[;k 18 ds eVsfj;y dks tks 
vuqfpr ghV VªhVesaV ¼[kkl rkSj ij Vsaifjax½ fn;k x;k Fkk] ogh bl CysM ds VwVus dk eq[;k dkj.k cukA blh 
vuqfpr ghV VªhVesaV ds dkj.k /kkrq T;knk gkMZ] de VQ] vkSj tax fujks/kd {kerk dh deh vkbZ ftlls Cr {kh.k 
{ks= eSfVªDl esa mRiUu gq, vkSj Ýh dkckZbM xzsu ckmaMªht ij bdës gq,A vr% eSdsfudy] esVyftZdy vkSj 
QkbukbV ,syhesaV fof/k feykdj mijksä CysM ds foQyrk dh tk¡p djus esa ç;ksx fd;k x;k] ftlls gesa 
vf/kd lVhd tkudkjh Vjckbu CysM ds lcls igyh txg ij VwVus dh feyh vkSj mlds ckn nwljs vkSj rhljs 
LFkku ij vkSj lkFk gh lkFk :V d‚t dk irk pyk ftlds dkj.k CysM VwVkA

ihvksih }kjk fufeZr ewfrZ;ksa ds foltZu ds çHkko dh tkap

IykLVj v‚Q isfjl }kjk fufeZr ewfrZ;ksa dk foltZu okrkoj.k ds fy, vR;ar gkfudkjd gSA ewfrZ;ksa esa 
mifLFkr /kkrq ikuh dks nwf"kr djrs gSa rFkk mls vuqi;ksxh cukrs gSaA çk—frd e`nk }kjk cukbZ xbZ ewfrZ;k¡ 
i;kZoj.k dks uqdlku ugha djrh gaSA dk;Z dk çkFkfed mís'; ihvksih }kjk fufeZr ewfrZ;ksa ds foltZu ds çHkko 
dh tkap djuk FkkA xfrfof/k;ksa ds varxZr ç;ksx'kkyk esa fu;rdkfyd MsVk dks ,df=r fd;k x;k rFkk ewfrZ;ksa 
dks ikuh esa folftZr djus ls igys ,oa ckn ds çHkko dh leh{kk dh xbZ rkfd Hkkjh /kkrq,a tSls vk;ju] d‚ij] 
ysM] eSaxuht] dSMfe;e] fudy dh l?kurk esa cnyko dks fu/kkZfjr fd;k tk ldsA fu;rdkfyd ,df=r ikuh 
ds uewuksa dk HkkSfrd ,oa jlk;fud o.kZu Hkh fd;k x;k ftlds varxZr ih,P, vYdfyfuVh] gkMZusl] VksVy 
l‚fyM] DyksjkbM~l] lyQsV] Mhvks] chvksMh] lhvksMh bR;kfn dh tk¡p lEefyr gSA
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Ø‚l lsD'ku vkSj çksQkby dk ?kqeko n'kkZrs gq, Vjckbu CysM ¼CysM la[;k 18½ dk l‚fyM e‚My

pkihZ bEiSDV ,uthZ ds LFkkuksa dk fu/kkZj.k n'kkZrk gq, VwVs CysM la[;k 18 esa



ç;ksx'kkyk esa ijh{k.k dk;Z

chuk fjQkbZujh ds fu/kkZfjr LFkkuksa esa ok;q ,oa ty dh xq.koÙkk dk ewY;kadu

dk;Z dk eq[; mís'; Hkkjr vkseku fjQk;ujht fyfeVsM] chuk ds fu/kkZfjr LFkkuksa esa ok;q ,oa ty dh 
xq.koÙkk dk ewY;kadu djuk FkkA

ifj;kstuk lkbZV ij dk;Z çxfr

esllZ xzkfle baMLVªht fyfeVsM] dsfedy fMohtu] fcjykxzke] ukxnk ¼e-ç½ esa 
ekStwnk ikSyh ,Y;qfefu;e DyksjkbM IykaV ,oa ih,lh IykaV ds çLrkfor foLrkj 

ij çnw"k.k yksM dk çHkko

bl v/;;u dk eq[; mís'; ekStwnk ih,lh IykaV dh mRiknu {kerk esa o`f) ls mRiUu çnw"k.k yksM dk 
ewY;kadu djuk FkkA bl xfrfof/k esa eq[; egÙo jlk;uksa ,oa dPps inkFkksZ ds lsou esa vk, cnyko] ok;q xq.koÙkk 
ij çHkko rFkk ty dh vko';drk vkSj mlds iqu% mi;ksx ij fn;k x;k FkkA mYysf[kr dk;Z esa çnw"k.k yksM dk 
ewY;kadu ih,lh IykaV ij fd;k x;k ftldh mRiknu {kerk 28]000 Vhih, rFkk çLrkfor foLrkj 55]000 
Vhih, gSA bl ifj;kstuk ds varxZr ekStwnk ih,lh IykaV ds fy, t:jh jlk;uksa vkSj dPps inkFkksZa dk vuqeku 
,oa fHkUu fj,DVlZ/çkslsl ;wfuV~l ds dq'ky dk;Z gsrq bu&gkml çkslsl e‚fMfQds'ku dk foLr`r ewY;kadu 
fd;k x;kA blds vfrfjä bl ifj;kstuk esa çfØ;k çokg vkjs[k] dPps ikuh dh vko';drk] vif'k"V ikuh 
dk mRiknu] o‚Vj jhlk;dy] ikuh dh xq.koÙkk dk fujh{k.k] thjks o‚Vj fMLpktZ] vkSj ¶;qftfVo ,fe'ku dk 
vkdyu fd;k x;kA

ifj;kstuk lkbZV ij dk;Z çxfr

—f"k {ks= esa ¶ykbZ ,s'k ds mi;ksx dk rduhdh çn'kZu & vnkuh ikoj 
egkjk"Vª fyfeVsM] frjksMk] xksafn;k] egkjk"Vª

bl ifj;kstuk dk mís'; —f"k {ks= esa vnkuh ikoj egkjk"Vª fyfeVsM ¼,-ih-,Ek-,y-½] frjksMk ds rki fo|qr 
x`g ls mRiUu gks jgh ¶ykbZ ,s'k ds lqjf{kr vkSj Fkksd mi;ksx dk rduhdh çn'kZu djuk ,oa yksdfç; cukuk 
gSA bl ifj;kstuk ds varxZr lh-,l-vkbZ-vkj-&,Eçh ,oa ,-ih-,Ek-,y- }kjk la;qä :i ls 7 Qjojh 2015 dks  
,d Þfdlku esykß vk;ksftr fd;k x;kA bl fdlku esyk esa frjksMk ds vkl&ikl ds xkoksa ls 78 çxfr'khy 
fdlku®a us Hkkx fy;k FkkA bl dk;ZØe esa M‚- ,l- eqjyh] çeq[k oSKkfud }kjk ,Eçh ds fu"ikfnr —f"k {ks= esa 
¶ykbZ ,s'k mi;ksx lacaf/kr fofHkUu ifj;kstukvksa ij foLr`r çLrqfr dh x;hA bl fo"k; ij fdlkuksa dks 
tkudkjh nsus ,oa ykHkkfUor djkus gsrq ,Eçh] Hkksiky }kjk fufeZr MkD;wesaVªh pyfp= çnf'kZr dj fdlkuksa dks 
rduhdh ekxZn'kZu Hkh fn;k x;kA bl ifj;kstuk dsk pkj Qly ¼lhtu½ ds fy, fu"ikfnr fd;k tkuk 
fu/kkZfjr gSA
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vkarfjd vuqla/kku ,oa fodkl xfrfof/k;k¡

bysDVªks gkbMªksfyd Q‚feaZx }kjk Al 'khV dh QkWeZfcfyVh ij v/;;u

Al feJ /kkrq dh QkWeZfcfyVh vkSj blls lacaf/kr igyqvksa ij bysDVªks gkbMªksfyd Q‚feaZx ¼b-,p-,Q-½ }kjk 
v/;;u fd;k tk jgk gSA b-,p-,Q- ,d iYl i‚oj i)fr gS tks mPp LVªsu jsV çnku djrk gS ftlls /kkrq dh 
QkWeZfcfyVh esa o`f) gksrh gSA bl dk;Z  dk eq[; mís'; b-,p-,Q- vkSj ikjEifjd i)fr  }kjk  QkWeZfcfyVh dk 
rqyukRed v/;;u  djuk gSA mfpr çdkj ds MkbZ }kjk b-,p-,Q- vkSj ikjEifjd i)fr dk VsLV fd;k x;kA 
iSjkehVj tSls fd xfrjks/k nwjh ¼Stand-off distance½] bysDVªksM xSi ¼Electrode gap½] rkj dk O;kl ¼wire 

diameter½ vkfn dks ,d gh v/kZxksy MkbZ ij ckbZ&,fDl;y VsLV }kjk v‚fIVekbt fd;k x;kA LVS.MMZ lSaiy] 
tks fd lHkh LVªsu dks n'kZk, ¼ckbZ&,fDl;y] Iysu ls Vsa'ku&dEçs'ku eksM rd½] dk ç;ksx fd;k x;kA fofHkUu 
,y- Mh-,p- VsLV }kjk xfrjks/k nwjh ¼Stand-off distance½ dks v‚fIVekbt fd;k x;kA 20mm xfrjks/k nwjh 
vf/kdre ,y-Mh-,p- çnku djrh gSA v/;;u esa bLrseky Al feJ /kkrq ds 'khV dk rqyukRed ,Q-,y-Mh- Hkh 
rS;kj fd;k x;k gSA ikjaifjd Q‚feaZx fof/k dh rqyuk esa b-,p-,Q fof/k ls lkexzh ds QkWeZfcfyVh esa vPNk 
lq/kkj ik;k x;kA

xkek ,yqfeuk ds uSuksikfVZdYl dh flaFksfll vkSj mldk 
ikuh ds 'kqf)dj.k esaa mi;ksx

xkek ,yqfeuk ds uSuksikfVZdYl dk flaFksfll lksy&tsy rFkk çsflfiVs'ku i)fr ls fd;k x;kA 
çsflfiVs'ku çØe  dk v‚fIVekbts'ku vHkh py jgk gSA fufeZr uSuksikfVZdYl dk mi;ksx ¶yksjkbM vkSj 
vklsZfud ds ikuh ls fuLianu fd;k x;kA çkjafHkd ,sMlksiZ~'ku dkbusfVDl ds vuqlkj xkek ,yqfeuk ds fufeZr  
uSuksikfVZdYl ¶yksjkbM 14-15  feyhxzke/xzke rFkk vklsZfud 1&1-5 feyhxzke/xzke ikuh ftldk ih ,p 7 gks ] 
fuLianu dj ldrs gSaA lkFk  gh xkek ,yqfeuk ds  uSuksikfVZdYl ;qä ikuh ds fQYVj cukus dk ç;kl  fd;k 
tk jgk gS tks fd ihus ds ikuh ds nwf"kr rRoksa dks vyx dj ldsA çkjEHk esa 5-7 çfr'kr xkek ,yqfeuk ds 
uSuksikfVZdYl dks ikuh ds fQYVj esa lfEefgr fd;k x;kA 'kks/k çxfr ij gSA

ç;ksx'kkyk esa rS;kj ty 'kq)hdj.k fQYVj

gkbfczM oqM lcLVhV~;wV dEiksftV eVsfj;Yl

QkbZcj jhbuQksLMZ dEiksftV eVsfj;Yl vR;ar gh izkWfeflax eVsfj;Yl gSa] gky ds dqN o"kksZ essa budk 
mi;ksx dkQh c<+k gS D;ksafd buls dbZ egÙoiw.kZ Qk;ns gSaA dEiksftV eVsfj;Yl dkQh vkd"kZd gSa] bldk eq[; 
dkj.k gS budh mPp {kerk rFkk lk/kkj.k izkslsflax rduhdhA Hkkjr esa ydM+h dk mi;ksx izfrcaf/kr dj fn;k 
x;k gS] ftlds dkj.k gSa c<+rh dhersa] ouksa dh dVkbZ jksduk] vkSj fofHkUu i;kZoj.kh; [krjs tks Xykscy okjfeax 
dks c<+kok ns jgs gaS rFkk xzhu gkml] xSl bfe'ku] rFkk gekjs ouksa dks laj{k.k nsukA okLrqdkj] fcYMj ,oa vU; 
fuekZ.k ,tsalh ydM+h ds fodYi dh ryk’k esa gSa] ftldk eq[; dkj.k gSa i;kZoj.k laj{k.k rFkk bdks ÝsaMyh xzhu 
izksMDV~l dks viukukA

lh-,l-vkbZ-vkj-&,Eizh us ,slh gh ,d rduhd fodflr dh gS tks vkS|ksfxd vif’k"V] uspqjy QkbZcj ,oa 
iksfyelZ ls gkbfczM oqM lcLVhV~;wV dEiksftV eVsfj;Yl cukrh gSA ;g rduhd i;kZoj.k ,oa ou ea=ky; dh 
QkWjsLV ikWfylh dks /;ku esa j[kdj fodflr dh xbZZ gS ftlls fd fuekZ.k dk;ksZ esa ydM+h ds mi;ksx dks de 
fd;k tk ldsA blds vfrfjDr ;g vkS|ksfxd osLV tSls jsMeM] ¶ykbZ ;’k ,oa vU; [kfut osLV] tks i;kZoj.k 
dks nwf"kr dj jgs gSa rFkk bdksyksth flLVe dks izHkkfor dj jgs gaS] dks jksdus esa Hkh dkjxj gksxkA gkbfczM oqM 
lcLVhV~;wV dEiksftV eVsfj;Yl ds fuekZ.k esa eq[; :i ls  ¶ykbZ ;’k ¼FkeZy ikWoj LVs’ku ls fudyus okyk 
osLV½] jsMeM ¼,Y;qfeuk baMLVªht ls fudyus okyk osLV½ uspqjy QkbZcj ,oa iksfyefjd flLVe 
¼iksfyLVj@biksDlh jsthu½ dk mi;ksx fd;k tkrk gSA bl fof/k esa izkslsl baMLVªh;y osLV tSls jsMeM@¶ykbZ 
,’k@ekcZy osLV dks iksfyej ds lkFk feykdj blesa dsfVfyLV Mkydj] twV oqou Qsfczd feykdj vko’;d 
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b-,p-,Q MkbZ VsLV lSaiy

,y-Mh-,p Vs xfrjks/k nwjh Stand-off distance Al 'khV dk rqyukRed ,Q-,y-Mh-

xkek ,yqfeuk ds la'ysf"kr uSuksikfVZdYl 
¼lrg {ks=Qy : ~140 m2 /g½



vkarfjd vuqla/kku ,oa fodkl xfrfof/k;k¡

bysDVªks gkbMªksfyd Q‚feaZx }kjk Al 'khV dh QkWeZfcfyVh ij v/;;u
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v/;;u fd;k tk jgk gSA b-,p-,Q- ,d iYl i‚oj i)fr gS tks mPp LVªsu jsV çnku djrk gS ftlls /kkrq dh 
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iSjkehVj tSls fd xfrjks/k nwjh ¼Stand-off distance½] bysDVªksM xSi ¼Electrode gap½] rkj dk O;kl ¼wire 

diameter½ vkfn dks ,d gh v/kZxksy MkbZ ij ckbZ&,fDl;y VsLV }kjk v‚fIVekbt fd;k x;kA LVS.MMZ lSaiy] 
tks fd lHkh LVªsu dks n'kZk, ¼ckbZ&,fDl;y] Iysu ls Vsa'ku&dEçs'ku eksM rd½] dk ç;ksx fd;k x;kA fofHkUu 
,y- Mh-,p- VsLV }kjk xfrjks/k nwjh ¼Stand-off distance½ dks v‚fIVekbt fd;k x;kA 20mm xfrjks/k nwjh 
vf/kdre ,y-Mh-,p- çnku djrh gSA v/;;u esa bLrseky Al feJ /kkrq ds 'khV dk rqyukRed ,Q-,y-Mh- Hkh 
rS;kj fd;k x;k gSA ikjaifjd Q‚feaZx fof/k dh rqyuk esa b-,p-,Q fof/k ls lkexzh ds QkWeZfcfyVh esa vPNk 
lq/kkj ik;k x;kA

xkek ,yqfeuk ds uSuksikfVZdYl dh flaFksfll vkSj mldk 
ikuh ds 'kqf)dj.k esaa mi;ksx

xkek ,yqfeuk ds uSuksikfVZdYl dk flaFksfll lksy&tsy rFkk çsflfiVs'ku i)fr ls fd;k x;kA 
çsflfiVs'ku çØe  dk v‚fIVekbts'ku vHkh py jgk gSA fufeZr uSuksikfVZdYl dk mi;ksx ¶yksjkbM vkSj 
vklsZfud ds ikuh ls fuLianu fd;k x;kA çkjafHkd ,sMlksiZ~'ku dkbusfVDl ds vuqlkj xkek ,yqfeuk ds fufeZr  
uSuksikfVZdYl ¶yksjkbM 14-15  feyhxzke/xzke rFkk vklsZfud 1&1-5 feyhxzke/xzke ikuh ftldk ih ,p 7 gks ] 
fuLianu dj ldrs gSaA lkFk  gh xkek ,yqfeuk ds  uSuksikfVZdYl ;qä ikuh ds fQYVj cukus dk ç;kl  fd;k 
tk jgk gS tks fd ihus ds ikuh ds nwf"kr rRoksa dks vyx dj ldsA çkjEHk esa 5-7 çfr'kr xkek ,yqfeuk ds 
uSuksikfVZdYl dks ikuh ds fQYVj esa lfEefgr fd;k x;kA 'kks/k çxfr ij gSA

ç;ksx'kkyk esa rS;kj ty 'kq)hdj.k fQYVj

gkbfczM oqM lcLVhV~;wV dEiksftV eVsfj;Yl

QkbZcj jhbuQksLMZ dEiksftV eVsfj;Yl vR;ar gh izkWfeflax eVsfj;Yl gSa] gky ds dqN o"kksZ essa budk 
mi;ksx dkQh c<+k gS D;ksafd buls dbZ egÙoiw.kZ Qk;ns gSaA dEiksftV eVsfj;Yl dkQh vkd"kZd gSa] bldk eq[; 
dkj.k gS budh mPp {kerk rFkk lk/kkj.k izkslsflax rduhdhA Hkkjr esa ydM+h dk mi;ksx izfrcaf/kr dj fn;k 
x;k gS] ftlds dkj.k gSa c<+rh dhersa] ouksa dh dVkbZ jksduk] vkSj fofHkUu i;kZoj.kh; [krjs tks Xykscy okjfeax 
dks c<+kok ns jgs gaS rFkk xzhu gkml] xSl bfe'ku] rFkk gekjs ouksa dks laj{k.k nsukA okLrqdkj] fcYMj ,oa vU; 
fuekZ.k ,tsalh ydM+h ds fodYi dh ryk’k esa gSa] ftldk eq[; dkj.k gSa i;kZoj.k laj{k.k rFkk bdks ÝsaMyh xzhu 
izksMDV~l dks viukukA

lh-,l-vkbZ-vkj-&,Eizh us ,slh gh ,d rduhd fodflr dh gS tks vkS|ksfxd vif’k"V] uspqjy QkbZcj ,oa 
iksfyelZ ls gkbfczM oqM lcLVhV~;wV dEiksftV eVsfj;Yl cukrh gSA ;g rduhd i;kZoj.k ,oa ou ea=ky; dh 
QkWjsLV ikWfylh dks /;ku esa j[kdj fodflr dh xbZZ gS ftlls fd fuekZ.k dk;ksZ esa ydM+h ds mi;ksx dks de 
fd;k tk ldsA blds vfrfjDr ;g vkS|ksfxd osLV tSls jsMeM] ¶ykbZ ;’k ,oa vU; [kfut osLV] tks i;kZoj.k 
dks nwf"kr dj jgs gSa rFkk bdksyksth flLVe dks izHkkfor dj jgs gaS] dks jksdus esa Hkh dkjxj gksxkA gkbfczM oqM 
lcLVhV~;wV dEiksftV eVsfj;Yl ds fuekZ.k esa eq[; :i ls  ¶ykbZ ;’k ¼FkeZy ikWoj LVs’ku ls fudyus okyk 
osLV½] jsMeM ¼,Y;qfeuk baMLVªht ls fudyus okyk osLV½ uspqjy QkbZcj ,oa iksfyefjd flLVe 
¼iksfyLVj@biksDlh jsthu½ dk mi;ksx fd;k tkrk gSA bl fof/k esa izkslsl baMLVªh;y osLV tSls jsMeM@¶ykbZ 
,’k@ekcZy osLV dks iksfyej ds lkFk feykdj blesa dsfVfyLV Mkydj] twV oqou Qsfczd feykdj vko’;d 
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b-,p-,Q MkbZ VsLV lSaiy

,y-Mh-,p Vs xfrjks/k nwjh Stand-off distance Al 'khV dk rqyukRed ,Q-,y-Mh-

xkek ,yqfeuk ds la'ysf"kr uSuksikfVZdYl 
¼lrg {ks=Qy : ~140 m2 /g½



yEckbZ&pkSM+kbZ ds eksYM esa j[k nsrs gSaA ;g buksosfVo dEiksftV eVsfj;y fofHkUu mRikn cukus ds dke vk 
ldrk gS tSls njokts] QkYl lhfyax] ¶yksfjax] ikfVZ'ku] ,oa QuhZpj bR;kfnA ;g eVsfj;y ydM+h dh rqyuk esa 
lLrk] etcwr] M~;wjscy] buokjksÝsaMyh gS vkSj fuekZ.k ds {ks= esa bldh mi;ksfxrk Hkjiwj gSA ,Eizh }kjk fd, x, 
'kks/k ls irk pyrk gS fd nwljs vU; baMLVªh;y osLV] feujy osLV] esVsyjftdy osLV ds }kjk Hkh ;g gkbfczM 
oqM lcLVhV~;wV dEiksftV eVsfj;Yl cuk;k tk ldrk gSA

baMfLVª;y osLV dh ek=k c<+us ls lQZsl fQfu'k] MsuflVh] eksM;wYl vkWQ jIpj ,oa jftLVsal Vw ,czs'ku 
c<+ tkrk gSA iksfyLVj biksDlh jfstu] baMfLVª;y osLV ,oa uspqjy QkbZcj ds mi;qDr dkWfcus'ku dk mi;ksx 
okafNr izksikWVhZ ds ysfeusVsM iSuy cukus esa fd;k tkrk gSA baMfLVª;y osLV vk/kkfjr iksfyej dEiksftV 
eVsfj;y ydM+h rFkk IykfLVd ls etcwr ,oa rqyukRed gS A

bl rduhd }kjk baMLVªh;y osLV tSls ¶ykbZ ,’k] jsMeM bR;kfn ds mi;ksx ls osLV eSustesaV ouksa dh 
dVkbZ ,oa DykbesV psat vkfn dks fu;af=r djus esa lgk;d gksxkA

68

varjjk"Vªh;
lg;ksx uspqjy QkbZcj dEiksftV ’khV~l  Ikjaijkxr inkFkZ ls rqYkuk

Ikjaijkxr inkFkZ ls ÄuRo dh rqYkuk  Ikjaijkxr inkFkZ ls tYk vo’kks"k.k dh rqYkuk
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VsDlVkbYl dh cgqdk;kZRed fQfuf’kax gsrq uSuksd.kksa ls LFkkbZ gk;MªksfQfyd ,oa 
gk;MªksQksfcd dksfVax ds fy, ÁØe dk fodkl rFkk vuqdwyrehdj.k 

;g xfrfof/k feUgks fo’ofo|ky;] iqrZxky ds lkFk f}i{kh; foKku ,oa izkS|ksfxdh lg;ksx dk;ZØe ds 
varxZr tkjh gSA izLrkfor v/;;u dk vafre mn~ns’; ;w oh izfrjks/k] ,UVhcSDVhfj;y] vfXujks/kd ,oa nqxZU/k 
izfrjks/kd fQfuf’kax ds VsDlVkby xq.kksa ds fodkl ds mn~ns’; ls dksikWfyelZ vk/kkfjr ikWfyej uSuks lfEeJksa 
rFkk vdkcZfud uSuksa d.kksa dk iz;ksx djrs gq, uSuksfQfu’M VsDlVkbYl ds mRiknu gsrq ÁØe fodkl ,oa 
vuqdwyrehdj.k rFkk cqfu;knh fl)kUrksa dh LFkkiuk gSA 

egRoiw.kZegRoiw.kZ
vk;kstuvk;kstu
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izkS|ksfxdh fnol lekjksg 

izkS|ksfxdh fnol lekjksg 

lh ,l vkbZ vkj&,Eizh] Hkksiky }kjk foKku ,oa izkS|ksfxdh dh miyfC/k;ksa dh Le`fr esa 9 ebZ] 2014 dks 
izkS|ksfxdh fnol dk vk;kstu fd;k x;k A ;g fnu izkS|ksfxdh; uokpkjksa ds muds lQy O;olk;hdj.k ds 
ckn yksxksa rd i¡gqpus ds lEeku esa euk;k tkrk gSA

lh ,l vkbZ vkj&,Eizh] Hkksiky esa eq[; lekjksg esa bath- ,l-vkj- izlkn] dk;Zikyd funs’kd] ch-,p-bZ-
,y-] Hkksiky eq[; vfrfFk ,oa bath- vkj-ds- ikaMs;] eq[; vfHk;ark] lM+d ifjogu ,oa jktekxZ ea=ky;] Hkkjr 
ljdkj fof’k"V vfrfFk FksA lh ,l vkbZ vkj&,Eizh ds dk;Zdkjh funs’kd MkW- uohu panzk us vfrfFk;ksa dk Lokxr 
fd;k rFkk izkS|ksfxdh fodkl dh vko’;drk vkSj egRo dks js[kakfdr fd;kA mUgksus dgk fd izkS|ksfxfd;k¡ 
m|ksxksa dks ifjpkfyr djrh gSa vkSj m|ksx vkfFkZdh dks ifjpkfyr djrs gSaA mUgksaus vkeaf=rksa dks ;g Hkh crk;k 
fd fiNys o"kZ ,Eizh us nks izkS|ksfxfd;k¡ m|ksxksa dks LFkkukarfjr dh gSa vkSj bl o"kZ Hkh laLFkku lekt ds mi;ksx 
ds fy, dqN izkS|ksfxfd;k¡ gLrkarfjr djus dk iz;kl dj jgk gSA bath- vkj- ds- ikaMs; us vius mn~cks/ku esa dgk 
fd fdlh ns’k ds fodkl ds fy, ifjogu v/kkslajpuk vR;ar egRoiw.kZ gksrh gSA mUgksaus ns’k esa jktekxksZ ds {ks= 
esa fodkl ij izdk’k Mkyk vkSj bl iz{ks= esa izkS|ksfxdh dh vko’;drk ij cy fn;kA bath ,l-vkj- izlkn us 
vius mn~cks/ku esa fiNys o"kksZa esa ch-,p-bZ-,y- dh miyfC/k;ksa ij izdk’k Mkyk vkSj inkFkZ rFkk ?kVd fodkl ds 
{ks= esa ch-,p-bZ-,y] Hkksiky rFkk lh-,l-vkbZ-vkj&,Eizh ds chp lEidZ ,oa lg;ksxh dk;Z dks js[kkafdr fd;kA 
mUgksaus dgk fd ch-,p-bZ-,y- vius dqy VuZvksoj dk nks izfr’kr vuqla/kku ,oa fodkl esa [kpZ djrk gSA mUgksaus 
;g Hkh dgk fd gekjk iwoZ dk lg;ksxh dk;Z vR;ar lQy jgk gS vr% Hkfo"; esa Hkh ,Eizh vkSj ch-,p-bZ-,y dks 
lg;ksx ls dk;Z djuk pkfg,A

mn~?kkVu lekjksg ds var esa eq[; oSKkfud ,oa dk;ZØe leUo;d MkW- ,l nkl us /kU;okn Kkiu fd;kA 
izeq[k oSKkfud MkW- vdje [kku us dk;ZØe dk lapkyu fd;kA 

mn~?kkVu dk;ZØe ds ckn Þjk"Vªh; jktekxksZa dk fodkl% u, eqn~nsß fo"k; ij bath- vkj-ds- ikaMs; }kjk 
O;k[;ku gqvkA vius O;k[;ku esa Jh ikaMs; us vius ea=ky; dh fofo/k miyfC/k;ksa vkSj pqukSfr;ksa dk mYys[k 
fd;k vkSj js[kakfdr fd;k fd mu pqukSfr;ksa dk lkeuk djus esa fdl izdkj lh ,l vkbZ vkj&,Eizh tSls 
vuqla/kku ,oa fodkl dsUnzksa ds lkFk varlZEidZ lgk;d gks ldrk gSA

vijkg~u esa lh ,l vkbZ vkj&,Eizh rFkk vkbZ vkbZ ,e] Hkksiky pSIVj ds lg;ksx ls ßvuqla/kku ,oa fodkl 
& m|ksx lEidZ ds ek/;e ls izkS|ksfxdh; uokpkjÞ fo"k; ij ,d dk;Z’kkyk dk vk;stu fd;k x;kA dk;Z’kkyk 
dk mn~ns’; fopkjksa ds vfHk;akf=dh; vuqiz;ksxksa esa cnyus ds ek/;e ls vkilh ykHk vkSj fodkl gsrq 
'kks/kdrkZvksa] f’k{kkfonksa ,oa O;olkf;;ksa }kjk fopkj&foe’kZ djus vkSj vuqHko@fo’ks"kKrk lk>k djus gsrq eap 
iznku djuk FkkA 

MkW- ,l-nkl] v/;{k] vkbZvkbZ,e] Hkksiky pSIVj us vius Lokxr Hkk"k.k esa lkekU;r% inkFkZ foKku ds {ks= esa 
dk;Zjr Hkkjrh;ksa dh :fp dks fodflr djus esa vkbZ-vkbZ-,e dh Hkwfedk dk mYys[k fd;k vkSj mldh 
xfrfof/k;ksa ij izdk’k MkykA 

dk;Z'kkyk esa fuEufyf[kr fo’ks"kK O;k[;ku izLrqr fd, x,A ¼i½ Jh th jked`".k] vfrfjDr egkizca/kd] ch-
,p-bZ-,y] Hkksiky&^^ch-,p-bZ-,y] Hkksiky&mRikn ,d n`f"V esa** ¼ii½ Jh lh- ih- 'kekZ] v/;{k] lh-vkbZ-vkbZ] Hkksiky 
{ks= ,oa izca/k funs’kd &nkSyr jke bathfu;fjax lfoZlst izk-fy-] jk;lsu& ̂^Hkkjr % izkS|ksfxd peRdkj** ¼iii½ Jh 
lq’khy izdk’k] izca/k funs’kd] vksesxk jasd fc;fjax izk-fy-] Hkksiky&^^fc;fjax izkS|ksfxdh ds fodkl dk 
iwokZoyksdu** ,oa ¼iv½ MkW- latho lDlsuk] izeq[k oSKkfud] lh-,l-vkbZ-vkj- ,Eizh&^^?kVd ewY;kadu ,oa inkFkkZsa esa 
ÝSDpj eSdsfuDl ,oa ,Q-bZ-,e- dk mi;ksx**A dk;Z’kkyk esa lHkh izfrHkkfx;ksa us fopkj&foe’kZ fd;kA

lkekftd&vkfFkZd mUu;u esa l{ke xzkeh.k fodkl 
rduhfd;ksa ij dk;Z’kkyk Vh,lvkjMh&2014

12oha iapo"khZ; ;kstuk ds nkSjku lh,lvkbZvkj&,Eizh us lh,lvkbZvkj&800 dk;ZØe ds varxZr Vsdfoy 
ifj;kstuk fy;k FkkA ifj;kstuk dk mn~ns’; foKku ,oa rduhdh ds vuqiz;ksx }kjk fiNM+s {ks=ksa esa xzkeh.kksa dh 
lkekftd&vkfFkZd fLFkfr dks mUur djuk FkkA xzkeh.k fodkl esa mi;ksxh rduhdh dk foLrkj.k Hkh ,d izeq[k 
mn~ns’; gSA ifj;kstuk esa e/; izns’k foKku ,oa izkS|ksfxdh ifj"kn~] Hkksiky jkT; lgk;d laLFkk ds :i esa gSA 
dk;ZØe ds ckjs esa vdknfed] 'kks/k drkZ] Lo;a lsoh laLFkkvksa ,oa lacfU/kr m|ksxksa ds chp tkx:drk fuekZ.k ds 
Øe esa ,oa v|ru tkudkjh nsus gsrq lh,lvkbZvkj&,Eizh] Hkksiky ,oa e/; izns’k foKku ,oa izkS|ksfxdh ifj"kn~] 
Hkksiky }kjk fnukad 04&05 tqykbZ] 2014 dks lkekftd&vkfFkZd mUu;u esa l{ke xzkeh.k fodkl rduhdksa ij 
dk;Z’kkyk ¼Vh,lvkjMh&2014½ dk vk;kstu fd;k x;kA 

dk;Z’kkyk dk y{; 'kks/kdrkZvksa] 'kkldh; vf/kdkfj;ksa] izksQs’kuYl] m|ksx ls lEc) yksxksa] Lo;alsoh 
laLFkkvksa dks vkil esa fopkj&foe’kZ dj Hkfo"; dh ;kstuk cukus ds fy, eap iznku djuk Fkk] ftlls foKku ,oa 
rduhdh ds iz;ksx ls xzkeh.k {ks=ksa ds yksxksa dh lkekftd&vkfFkZd fLFkfr dks mUur fd;k tk ldsA dk;Z’kkyk 
dk mn~ns’; mi;qDr rduhfd;ksa dk p;u ,oa mudk foLrkj ,oa iz;ksx djuk FkkA dk;Z’kkyk esa ty izca/ku 
LoPNrk] [kkn~; izlaLdj.k] d`f"k mRiknu] Qy mRiknu] ou] js’ke] vkS"k/kh; rFkk lqxfU/kr ikS/ks] d`f"k ds fy, 
e’khusa rFkk vkStkj] izkd`frd js’kksa] ijEijkxr ,oa xSjijEijkxr ÅtkZ] mn~;ferk izfr:i dk fodkl] 
Hkw&cgqyd] O;FkZ ds vFkZ] fu.kZ; lgk;rk ra= vkfn ekeyksa@fo"k; oLrqvksa ls lacfU/kr ppkZ dh xbZA 
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dk;Z’kkyk mn~?kkVu lekjksg ¼Vh,lvkjMh&2014½
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,y-] Hkksiky eq[; vfrfFk ,oa bath- vkj-ds- ikaMs;] eq[; vfHk;ark] lM+d ifjogu ,oa jktekxZ ea=ky;] Hkkjr 
ljdkj fof’k"V vfrfFk FksA lh ,l vkbZ vkj&,Eizh ds dk;Zdkjh funs’kd MkW- uohu panzk us vfrfFk;ksa dk Lokxr 
fd;k rFkk izkS|ksfxdh fodkl dh vko’;drk vkSj egRo dks js[kakfdr fd;kA mUgksus dgk fd izkS|ksfxfd;k¡ 
m|ksxksa dks ifjpkfyr djrh gSa vkSj m|ksx vkfFkZdh dks ifjpkfyr djrs gSaA mUgksaus vkeaf=rksa dks ;g Hkh crk;k 
fd fiNys o"kZ ,Eizh us nks izkS|ksfxfd;k¡ m|ksxksa dks LFkkukarfjr dh gSa vkSj bl o"kZ Hkh laLFkku lekt ds mi;ksx 
ds fy, dqN izkS|ksfxfd;k¡ gLrkarfjr djus dk iz;kl dj jgk gSA bath- vkj- ds- ikaMs; us vius mn~cks/ku esa dgk 
fd fdlh ns’k ds fodkl ds fy, ifjogu v/kkslajpuk vR;ar egRoiw.kZ gksrh gSA mUgksaus ns’k esa jktekxksZ ds {ks= 
esa fodkl ij izdk’k Mkyk vkSj bl iz{ks= esa izkS|ksfxdh dh vko’;drk ij cy fn;kA bath ,l-vkj- izlkn us 
vius mn~cks/ku esa fiNys o"kksZa esa ch-,p-bZ-,y- dh miyfC/k;ksa ij izdk’k Mkyk vkSj inkFkZ rFkk ?kVd fodkl ds 
{ks= esa ch-,p-bZ-,y] Hkksiky rFkk lh-,l-vkbZ-vkj&,Eizh ds chp lEidZ ,oa lg;ksxh dk;Z dks js[kkafdr fd;kA 
mUgksaus dgk fd ch-,p-bZ-,y- vius dqy VuZvksoj dk nks izfr’kr vuqla/kku ,oa fodkl esa [kpZ djrk gSA mUgksaus 
;g Hkh dgk fd gekjk iwoZ dk lg;ksxh dk;Z vR;ar lQy jgk gS vr% Hkfo"; esa Hkh ,Eizh vkSj ch-,p-bZ-,y dks 
lg;ksx ls dk;Z djuk pkfg,A

mn~?kkVu lekjksg ds var esa eq[; oSKkfud ,oa dk;ZØe leUo;d MkW- ,l nkl us /kU;okn Kkiu fd;kA 
izeq[k oSKkfud MkW- vdje [kku us dk;ZØe dk lapkyu fd;kA 

mn~?kkVu dk;ZØe ds ckn Þjk"Vªh; jktekxksZa dk fodkl% u, eqn~nsß fo"k; ij bath- vkj-ds- ikaMs; }kjk 
O;k[;ku gqvkA vius O;k[;ku esa Jh ikaMs; us vius ea=ky; dh fofo/k miyfC/k;ksa vkSj pqukSfr;ksa dk mYys[k 
fd;k vkSj js[kakfdr fd;k fd mu pqukSfr;ksa dk lkeuk djus esa fdl izdkj lh ,l vkbZ vkj&,Eizh tSls 
vuqla/kku ,oa fodkl dsUnzksa ds lkFk varlZEidZ lgk;d gks ldrk gSA

vijkg~u esa lh ,l vkbZ vkj&,Eizh rFkk vkbZ vkbZ ,e] Hkksiky pSIVj ds lg;ksx ls ßvuqla/kku ,oa fodkl 
& m|ksx lEidZ ds ek/;e ls izkS|ksfxdh; uokpkjÞ fo"k; ij ,d dk;Z’kkyk dk vk;stu fd;k x;kA dk;Z’kkyk 
dk mn~ns’; fopkjksa ds vfHk;akf=dh; vuqiz;ksxksa esa cnyus ds ek/;e ls vkilh ykHk vkSj fodkl gsrq 
'kks/kdrkZvksa] f’k{kkfonksa ,oa O;olkf;;ksa }kjk fopkj&foe’kZ djus vkSj vuqHko@fo’ks"kKrk lk>k djus gsrq eap 
iznku djuk FkkA 

MkW- ,l-nkl] v/;{k] vkbZvkbZ,e] Hkksiky pSIVj us vius Lokxr Hkk"k.k esa lkekU;r% inkFkZ foKku ds {ks= esa 
dk;Zjr Hkkjrh;ksa dh :fp dks fodflr djus esa vkbZ-vkbZ-,e dh Hkwfedk dk mYys[k fd;k vkSj mldh 
xfrfof/k;ksa ij izdk’k MkykA 

dk;Z'kkyk esa fuEufyf[kr fo’ks"kK O;k[;ku izLrqr fd, x,A ¼i½ Jh th jked`".k] vfrfjDr egkizca/kd] ch-
,p-bZ-,y] Hkksiky&^^ch-,p-bZ-,y] Hkksiky&mRikn ,d n`f"V esa** ¼ii½ Jh lh- ih- 'kekZ] v/;{k] lh-vkbZ-vkbZ] Hkksiky 
{ks= ,oa izca/k funs’kd &nkSyr jke bathfu;fjax lfoZlst izk-fy-] jk;lsu& ̂^Hkkjr % izkS|ksfxd peRdkj** ¼iii½ Jh 
lq’khy izdk’k] izca/k funs’kd] vksesxk jasd fc;fjax izk-fy-] Hkksiky&^^fc;fjax izkS|ksfxdh ds fodkl dk 
iwokZoyksdu** ,oa ¼iv½ MkW- latho lDlsuk] izeq[k oSKkfud] lh-,l-vkbZ-vkj- ,Eizh&^^?kVd ewY;kadu ,oa inkFkkZsa esa 
ÝSDpj eSdsfuDl ,oa ,Q-bZ-,e- dk mi;ksx**A dk;Z’kkyk esa lHkh izfrHkkfx;ksa us fopkj&foe’kZ fd;kA

lkekftd&vkfFkZd mUu;u esa l{ke xzkeh.k fodkl 
rduhfd;ksa ij dk;Z’kkyk Vh,lvkjMh&2014

12oha iapo"khZ; ;kstuk ds nkSjku lh,lvkbZvkj&,Eizh us lh,lvkbZvkj&800 dk;ZØe ds varxZr Vsdfoy 
ifj;kstuk fy;k FkkA ifj;kstuk dk mn~ns’; foKku ,oa rduhdh ds vuqiz;ksx }kjk fiNM+s {ks=ksa esa xzkeh.kksa dh 
lkekftd&vkfFkZd fLFkfr dks mUur djuk FkkA xzkeh.k fodkl esa mi;ksxh rduhdh dk foLrkj.k Hkh ,d izeq[k 
mn~ns’; gSA ifj;kstuk esa e/; izns’k foKku ,oa izkS|ksfxdh ifj"kn~] Hkksiky jkT; lgk;d laLFkk ds :i esa gSA 
dk;ZØe ds ckjs esa vdknfed] 'kks/k drkZ] Lo;a lsoh laLFkkvksa ,oa lacfU/kr m|ksxksa ds chp tkx:drk fuekZ.k ds 
Øe esa ,oa v|ru tkudkjh nsus gsrq lh,lvkbZvkj&,Eizh] Hkksiky ,oa e/; izns’k foKku ,oa izkS|ksfxdh ifj"kn~] 
Hkksiky }kjk fnukad 04&05 tqykbZ] 2014 dks lkekftd&vkfFkZd mUu;u esa l{ke xzkeh.k fodkl rduhdksa ij 
dk;Z’kkyk ¼Vh,lvkjMh&2014½ dk vk;kstu fd;k x;kA 

dk;Z’kkyk dk y{; 'kks/kdrkZvksa] 'kkldh; vf/kdkfj;ksa] izksQs’kuYl] m|ksx ls lEc) yksxksa] Lo;alsoh 
laLFkkvksa dks vkil esa fopkj&foe’kZ dj Hkfo"; dh ;kstuk cukus ds fy, eap iznku djuk Fkk] ftlls foKku ,oa 
rduhdh ds iz;ksx ls xzkeh.k {ks=ksa ds yksxksa dh lkekftd&vkfFkZd fLFkfr dks mUur fd;k tk ldsA dk;Z’kkyk 
dk mn~ns’; mi;qDr rduhfd;ksa dk p;u ,oa mudk foLrkj ,oa iz;ksx djuk FkkA dk;Z’kkyk esa ty izca/ku 
LoPNrk] [kkn~; izlaLdj.k] d`f"k mRiknu] Qy mRiknu] ou] js’ke] vkS"k/kh; rFkk lqxfU/kr ikS/ks] d`f"k ds fy, 
e’khusa rFkk vkStkj] izkd`frd js’kksa] ijEijkxr ,oa xSjijEijkxr ÅtkZ] mn~;ferk izfr:i dk fodkl] 
Hkw&cgqyd] O;FkZ ds vFkZ] fu.kZ; lgk;rk ra= vkfn ekeyksa@fo"k; oLrqvksa ls lacfU/kr ppkZ dh xbZA 
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bl dk;Z’kkyk esa 250 ls vf/kd dsanzh; rFkk jkT;’kkflr laLFkk,a] futh fo’ofon~;ky;] xSj ljdkjh 
laLFkk,a] Nk=ksa rFkk fdlkuksa us fgLlk fy;kA ;g dk;Z’kkyk 13 rduhdh l=ksa esa vk;ksftr gqbZ] ftlesa izfrf"Br 
O;fDr;ksa }kjk vfrfFk O;k[;ku fn;k x;k rFkk lewg ppkZ dh xbZA 100 ls vf/kd 'kks/k i=ksa dk izLrqfrdj.k 
fd;k x;kA bl dk;Z’kkyk esa laLFkkuksa@foØsrkvksa@rFkk xzkeh.k fodkl ls lEcaf/kr mRiknksa ds fuekZrkvksa us 
izn’kZuh dk vk;kstu fd;k] ftlesa Hkkjrh; e`nk foKku laLFkku] Hkksiky rFkk dsanzh; d`f"k vfHk;kfU=dh laLFkku 
Hkksiky] vkbZlh-,-vkj-] lh-vkj-vkj-vkbZ-] ubZ fnYyh] ,u-vkj-Mh-lh] ubZ fnYyh] rfeyukMq] i'kqfpfdRlk rFkk 
i'kq foKku fo’ofon~;ky; psUubZ] dsanzh; iknqdk izf’k{k.k laLFkku vkxjk] varjkZ"Vªh; dpjk izc/kau laLFkku] 
Hkksiky] vkU/kzk cSad] dY;k.kh Lolgk;rk lfefr] dY;kuiqj ,oa vusd xSj ljdkjh laLFkku vkfn lfEefyr gq,A

lqxfU/kr ,oa vkS"k/kh; ikS/kksa dh —f"k ij çf'k{k.k
dkS'ky fodkl ds gLr{ksi ds rgr ] ,d rhu fnolh; 

lqxfU/kr ,oa vkS"k/kh; ikS/kksa dh —f"k ls lEcaf/kr  çf'k{k.k 
dk;ZØe dk vk;kstu 2&4 flrEcj 2014 ds nkSjku lheSi 
y[kuÅ }kjk] lh-,l-vkbZ-vkj-&,Eçh Hkksiky esa fd;k x;kA 
lh-,l-vkbZ-vkj-&,Eçh us dk;ZØe ds nkSjku leFkZu fd;k 
vkSj lfØ; :i ls mlesa Hkkx fy;kA e/; çns'k esa fofHkUu 
laxBuksa ls 40 ls vf/kd çfrHkkfx;ksa us çf'k{k.k dk;ZØe esa Hkkx 
fy;kA

çf'k{k.k dk;ZØe çxfr ij

lh-,l-vkbZ-vkj- LFkkiuk fnol lekjksg
26 flrEcj] 2014 dks izxr inkFkZ rFkk izØe vuqla/kku laLFkku ¼,Eizh½ Hkksiky }kjk oSKkfud ,oa 

vkS|ksfxd vuqla/kku ifj"kn~ ds LFkkiuk fnol lekjksg dk vk;kstu fd;k x;kA dk;ZØe dh v/;{krk Jh 
vkyksd latj] ekuuh; lkaln us dh rFkk dk;ZØe ds fof’k"V vfrfFk iùJh izks-ds-,y-pksiM+k iwoZ funs’kd vkbZ 
vkbZ Vh [kM+xiqj FksA 

vius mncks/ku esa Jh vkyksd latj us dgk fd lewpk fo’o vkt gekjh rjQ ns[k jgk gS] fo’ks"kdj eaxy 
ij gekjh miyfC/k;ksa ds ckn lsA mUgksaus dgk fd okLrfod ns’kHkfDr rks viuk dke iwjh bZekunkjh ls djus esa 
gSA mUgksaus mifLFkr oSKkfud leqnk; dks ,d tu izfrfuf/k 
ds :i esa viuk lg;ksx nsus dk vk’oklu fn;kA izks-ds-,y-
pksiM+k us blds mijkar ÞKku vk/kkfjr laLFkkuksa esa uokpkjksa 
,oa O;kolkf;d :>kuksa dks izksRlkguß fo"k; ij LFkkiuk 
fnol Hkk"k.k izLrqr fd;kA muds Hkk"k.k esa gekjh foKku ,oa 
izkS|ksfxdh uhfr] Kku dh vo/kkj.kk rFkk ifjorZu’khy 
ifjisz{; dks js[kkafdr fd;kA mUgksaus dgk fd vkt cktkj lHkh 
uokpkjksa vkSj l`tukRedrk dh u;h tuuh gS vkSj lcls 
vf/kd ifjorZu djus okyk gh cpk jg ldrk gSA 

dk;ZØe ds vkjEHk esa ,Eizh ds dk;Zdkjh funs’kd MkW- uohu pan us vfrfFk;ksa dk Lokxr fd;k vkSj ,Eizh dh 
miyfC/k;ksa ,oa ;gk¡ miyC/k fo’ks"kKrkvksa ij izdk’k MkykA Jh ih-Mh- ,dcksVs] eq[; oSKkfud us vius mn~cks/ku 
esa lh ,l vkbZ vkj dh LFkkiuk dh i`"BHkwfe rFkk bldh iz;ksx’kkykvksa dh xfrfof/k;ksa dks js[kkafdr fd;kA MkW- 
veksy dqekj >k] eq[; oSKkfud] ,Eizh us /kU;okn Kkiu fd;kA

izks-ds-,y- pksiM+k us ,Eizh LVkWQ dks lEeku ,oa iqjLdkj Hkh iznku fd;kA vijkº~u esa vksiu Ms dk;ZØe dk 
vk;kstu fd;k x;k]A bathfu;fjax egkfo|ky;ksa ,oa Ldwyksa ds yxHkx 200 fo|kfFkZ;ksa us iz;ksx’kkykvksa dk Hkze.k 
fd;k vkSj oSKkfudksa ds lEeq[k viuh 'kadk,a j[kh] ftudk oSKkfudksa us larks"ktud lek/kku fd;kA 

mHkjrh lkexzh ,oa ÁfØ;k,a fo"k; ij dk;Z’kkyk

dk;Z’kkyk çxfr ij

2 tuojh] 2015 dks lh-,l-vkbZ-vkj-&,Eizh }kjk ,e-vkj-,l-vkbZ-] vkbZ-vkbZ-,e- rFkk Vh-,l-vkbZ ds 
Hkksiky pSIVjksa ds la;qDr rRoko/kku esa mHkjrh lkexzh ,oa ÁfØ;k,a fo"k;d dk;Z’kkyk dk vk;kstu fd;k x;kA 

mn~?kkVu l= esa eq[; vfrfFk MkW- vIiw dqV~Vu ds-ds- funs’kd] ekSykuk vktkn jk"Vªh; izkS|ksfxdh laLFkku 
¼eSfuV½] Hkksiky us dk;Z’kkyk dks lacksf/kr djrs gq, izxr inkFkksZa ,oa izØeksa ds {ks= esa vuqla/kku iz;klksa ij cy 
fn;kA dk;Zdkjh funs’kd] ,Eizh ,oa v/;{k] ,e-vkj-,l-vkbZ] Hkksiky pSIVj MkW- uohu pUn us vfrfFk;ksa dk 
Lokxr fd;kA eq[; oSKkfud Jh ih-Mh- ,dcksVs us ,Eizh] Hkksiky esa fd, tk jgs vuqla/kku ,oa fodkl dk;ksZa dks 
js[kkafdr fd;kA MkW- ,l-nkl- us dk;Z’kkyk ds mn~ns’; ij izdk’k MkykA 

eSdsfudy ,oa ,jksLisl bathfu;fjax foHkkx] felksjh fo’ofo|ky;] dksyfEc;k] ;w-,l-,- ds izks- latho ds 
[kUuk us ÞMk;ukfed yksfMax ds varxZr lajpukRed inkFkksZa esa uSukseVhfj;Yl izcyu dk vuqiz;ksxÞ fo"k; ij 
eq[; Hkk"k.k fn;kA ,e-vkj-,l-vkbZ-] Hkksiky pSIVj ds lfpo ,oa ofj"B izeq[k oSKkfud] ,Eizh MkW- ,l , vkj 
gk’keh us /kU;okn Kkiu fd;kA 
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bl dk;Z’kkyk esa 250 ls vf/kd dsanzh; rFkk jkT;’kkflr laLFkk,a] futh fo’ofon~;ky;] xSj ljdkjh 
laLFkk,a] Nk=ksa rFkk fdlkuksa us fgLlk fy;kA ;g dk;Z’kkyk 13 rduhdh l=ksa esa vk;ksftr gqbZ] ftlesa izfrf"Br 
O;fDr;ksa }kjk vfrfFk O;k[;ku fn;k x;k rFkk lewg ppkZ dh xbZA 100 ls vf/kd 'kks/k i=ksa dk izLrqfrdj.k 
fd;k x;kA bl dk;Z’kkyk esa laLFkkuksa@foØsrkvksa@rFkk xzkeh.k fodkl ls lEcaf/kr mRiknksa ds fuekZrkvksa us 
izn’kZuh dk vk;kstu fd;k] ftlesa Hkkjrh; e`nk foKku laLFkku] Hkksiky rFkk dsanzh; d`f"k vfHk;kfU=dh laLFkku 
Hkksiky] vkbZlh-,-vkj-] lh-vkj-vkj-vkbZ-] ubZ fnYyh] ,u-vkj-Mh-lh] ubZ fnYyh] rfeyukMq] i'kqfpfdRlk rFkk 
i'kq foKku fo’ofon~;ky; psUubZ] dsanzh; iknqdk izf’k{k.k laLFkku vkxjk] varjkZ"Vªh; dpjk izc/kau laLFkku] 
Hkksiky] vkU/kzk cSad] dY;k.kh Lolgk;rk lfefr] dY;kuiqj ,oa vusd xSj ljdkjh laLFkku vkfn lfEefyr gq,A

lqxfU/kr ,oa vkS"k/kh; ikS/kksa dh —f"k ij çf'k{k.k
dkS'ky fodkl ds gLr{ksi ds rgr ] ,d rhu fnolh; 

lqxfU/kr ,oa vkS"k/kh; ikS/kksa dh —f"k ls lEcaf/kr  çf'k{k.k 
dk;ZØe dk vk;kstu 2&4 flrEcj 2014 ds nkSjku lheSi 
y[kuÅ }kjk] lh-,l-vkbZ-vkj-&,Eçh Hkksiky esa fd;k x;kA 
lh-,l-vkbZ-vkj-&,Eçh us dk;ZØe ds nkSjku leFkZu fd;k 
vkSj lfØ; :i ls mlesa Hkkx fy;kA e/; çns'k esa fofHkUu 
laxBuksa ls 40 ls vf/kd çfrHkkfx;ksa us çf'k{k.k dk;ZØe esa Hkkx 
fy;kA

çf'k{k.k dk;ZØe çxfr ij

lh-,l-vkbZ-vkj- LFkkiuk fnol lekjksg
26 flrEcj] 2014 dks izxr inkFkZ rFkk izØe vuqla/kku laLFkku ¼,Eizh½ Hkksiky }kjk oSKkfud ,oa 

vkS|ksfxd vuqla/kku ifj"kn~ ds LFkkiuk fnol lekjksg dk vk;kstu fd;k x;kA dk;ZØe dh v/;{krk Jh 
vkyksd latj] ekuuh; lkaln us dh rFkk dk;ZØe ds fof’k"V vfrfFk iùJh izks-ds-,y-pksiM+k iwoZ funs’kd vkbZ 
vkbZ Vh [kM+xiqj FksA 

vius mncks/ku esa Jh vkyksd latj us dgk fd lewpk fo’o vkt gekjh rjQ ns[k jgk gS] fo’ks"kdj eaxy 
ij gekjh miyfC/k;ksa ds ckn lsA mUgksaus dgk fd okLrfod ns’kHkfDr rks viuk dke iwjh bZekunkjh ls djus esa 
gSA mUgksaus mifLFkr oSKkfud leqnk; dks ,d tu izfrfuf/k 
ds :i esa viuk lg;ksx nsus dk vk’oklu fn;kA izks-ds-,y-
pksiM+k us blds mijkar ÞKku vk/kkfjr laLFkkuksa esa uokpkjksa 
,oa O;kolkf;d :>kuksa dks izksRlkguß fo"k; ij LFkkiuk 
fnol Hkk"k.k izLrqr fd;kA muds Hkk"k.k esa gekjh foKku ,oa 
izkS|ksfxdh uhfr] Kku dh vo/kkj.kk rFkk ifjorZu’khy 
ifjisz{; dks js[kkafdr fd;kA mUgksaus dgk fd vkt cktkj lHkh 
uokpkjksa vkSj l`tukRedrk dh u;h tuuh gS vkSj lcls 
vf/kd ifjorZu djus okyk gh cpk jg ldrk gSA 

dk;ZØe ds vkjEHk esa ,Eizh ds dk;Zdkjh funs’kd MkW- uohu pan us vfrfFk;ksa dk Lokxr fd;k vkSj ,Eizh dh 
miyfC/k;ksa ,oa ;gk¡ miyC/k fo’ks"kKrkvksa ij izdk’k MkykA Jh ih-Mh- ,dcksVs] eq[; oSKkfud us vius mn~cks/ku 
esa lh ,l vkbZ vkj dh LFkkiuk dh i`"BHkwfe rFkk bldh iz;ksx’kkykvksa dh xfrfof/k;ksa dks js[kkafdr fd;kA MkW- 
veksy dqekj >k] eq[; oSKkfud] ,Eizh us /kU;okn Kkiu fd;kA

izks-ds-,y- pksiM+k us ,Eizh LVkWQ dks lEeku ,oa iqjLdkj Hkh iznku fd;kA vijkº~u esa vksiu Ms dk;ZØe dk 
vk;kstu fd;k x;k]A bathfu;fjax egkfo|ky;ksa ,oa Ldwyksa ds yxHkx 200 fo|kfFkZ;ksa us iz;ksx’kkykvksa dk Hkze.k 
fd;k vkSj oSKkfudksa ds lEeq[k viuh 'kadk,a j[kh] ftudk oSKkfudksa us larks"ktud lek/kku fd;kA 

mHkjrh lkexzh ,oa ÁfØ;k,a fo"k; ij dk;Z’kkyk

dk;Z’kkyk çxfr ij

2 tuojh] 2015 dks lh-,l-vkbZ-vkj-&,Eizh }kjk ,e-vkj-,l-vkbZ-] vkbZ-vkbZ-,e- rFkk Vh-,l-vkbZ ds 
Hkksiky pSIVjksa ds la;qDr rRoko/kku esa mHkjrh lkexzh ,oa ÁfØ;k,a fo"k;d dk;Z’kkyk dk vk;kstu fd;k x;kA 

mn~?kkVu l= esa eq[; vfrfFk MkW- vIiw dqV~Vu ds-ds- funs’kd] ekSykuk vktkn jk"Vªh; izkS|ksfxdh laLFkku 
¼eSfuV½] Hkksiky us dk;Z’kkyk dks lacksf/kr djrs gq, izxr inkFkksZa ,oa izØeksa ds {ks= esa vuqla/kku iz;klksa ij cy 
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lh-,l-vkbZ-vkj- LFkkiuk fnol lekjksg



jk"Vªh; foKku fnol
izxr inkFkZ rFkk iØe vuqla/kku 

laLFkku ¼,Eizh½] Hkksiky esa 27 Qjojh] 
2015 dks jk"Vªh; foKku fnol lekjksg 
dk vk;kstu fd;k x;kA jk"Vªh; foKku 
fnol izfro"kZ iz[;kr oSKkfud lj lh- 
oh- jeu }kjk **jeu izHkko** dh [kkst dh 
Le`fr esa vk;ksftr fd;k tkrk gSA 

çks- vkj- ih - flag] ,esfjVl 
lkbafVLV] vkblj ] iq.ks  dk;ZØe ds 
eq[; vfrfFk ,oa M‚- lanhi dqekj] 
funs'kd] ,El] Hkksiky dk;ZØe esa fof'k"V 
vfrfFk FksA izkjaHk esa laLFkku ds dk;Zdkjh 
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volj ds egÙo  ,oa i`"BHkwfe dks js[kkafdr fd;kA

çks- vkj- ih- flag us bl volj ij Þv dsl v‚Q i‚fyej QksVksoksYVsDl bu bafM;k^^ fo"k; ij foKku 
fnol O;k[;ku fn;kA

 mUgksaus foKku fnol vk;kstu dh i`"BHkwfe dks Hkh js[kkafdr fd;kA M‚- lanhi dqekj us vius mn~cks/ku esa 
çkS|ksfxdh dh çHkkoksRikndrk dh vko';drk ij cy fn;k vkSj dgk fd çkS|ksfxfd;ksa dks cktkj rd igq¡puk 
pkfg,A

mUgksaus ,Eçh] Hkksiky ds lkFk ck;ksehesfVDl ds {ks= esa lg;ksxh dk;Z djus dh lEHkkoukvksa dk Hkh mYys[k 
fd;kA

eq[; oSKkfud M‚- ,-ds->k  us /kU;okn Kkiu fd;kA

jk"Vªh; foKku fnol

lkekU; lwpuk,a
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vuqla/kku ifj"kn~

v/;{k MkW- th- lqUnjjktu
funs'kd
baVjus’kuy ,Mokal~M fjlpZ lsaVj QkWj ikmMj esVsythZ ,aM U;w eVsfj;Yl 
¼,-vkj-lh-vkbZ½] ckykiqj iksLV vkWfQl] gSnjkckn&500005 ¼vka/kzizns’k½

Ckkg~; lnL; MkW- Vh- t; dqekj
fMfLVafXo’M lkbafVLV ,aM funs’kd
esVsythZdy ,aM eVsfj;Yl xzqi] fMikVZesaV vkWQ 
,VkWfed ,uthZ] bafnjk xk¡/kh lsaVj QkWj ,VkWfed fjlpZ]dYiDde&603102

Ckkg~; lnL; izks- fouksn dqekj flag
funs’kd]
Hkkjrh; foKku f’k{kk ,oa vuqla/kku laLFkku] 
bUnkSj ck; ikl jksM] HkkSajh] Hkksiky & 462030

Ckkg~; lnL; MkW- ch-,l ewfrZ
izksQslj
fMikVZesUV vkWQ esVsyftZdy ,.M eVhfj;Yl bathfu;fjax] 
Hkkjrh; izkS|ksfxdh laLFkku] enzkl] psUuS & 600036

Ckkg~; lnL; izks- mes’k ok?kekjs
izksQslj
F;ksfjfVdy lkabl ;wfuV] tokgjyky usg: lsUVj QkWj
,MokULM lkabfVfQd fjlpZ] tkdqj] ih-vks-] cSaxkyq:&560064

Ckkg~; lnL; MkW- ,e- lR; izlkn
egkizca/kd 
,MokULM bathfu;fjax Vsdfudy dsUnz] esllZ v’kksd ysySaM
osfYyok;y pkoM+h] psUuS & 600103

,tsalh izfrfuf/k izks- izeksn dqekj oekZ
egkfuns’kd
e-iz- foKku ,oa izkS|kSfxdh ifj"kn~] foKku Hkou] usg: uxj 
Hkksiky& 462003

egkfuns'kd ds ukWfeuh funs'kd
lh,lvkbZvkj& Hkkjrh; jklk;fud izkS|ksfxdh laLFkku]
mIiy jksM] gSnjkckn & 500007

ifj"kn~ iz;ksx’kkyk funs’kd 
lajpukRed vfHk;kaf=dh vuqla/kku laLFkku
lh ,l vkbZ vkj jksM] rje.kh] psUuS & 600113

DyLVj funs'kd izks- ch-ds- feJ
funs’kd] [kfut ,oa inkFkZ izkS|ksfxdh laLFkku ¼vkbZ ,e ,e Vh½
Hkqous’oj & 750013

funs'kd funs'kd 
lh,lvkbZvkj&izxr inkFkZ rFkk izØe vuqla/kku laLFkku] Hkksiky&462026 

LFkkbZ vkeaf=r izeq[k] ihihMh
oSKkfud ,oa vkS|ksfxd vuqla/kku ifj"kn~] vuqla/kku Hkou] 2] jQh ekxZ]
ubZ fnYyh & 110001

izca/k ifj"kn

v/;{k MkW- uohu pUn
dk¸kZdkjh funs'kd 
lh,lvkbZvkj&,Eizh] Hkksiky 

lnL; MkW- ,l- vkj- okVs 
funs'kd
lh,lvkbZvkj uhjh] ukxiqj  

lnL; MkW- ts-ih-c.kZoky
eq[; oSKkfud
lh,lvkbZvkj&,Eizh] Hkksiky

lnL; MkW- ,l-,l- ve`rQys
eq[; oSKkfud 
lh,lvkbZvkj&,Eizh] Hkksiky

lnL; Jh ,p-,u- HkkxZo
izeq[k oSKkfud
lh,lvkbZvkj&,Eizh] Hkksiky 

lnL; MkW- ,l- eqjyh
ofj"B oSKkfud 
lh,lvkbZvkj&,Eizh] Hkksiky

lnL; Jh esjkt vgen
oSKkfud
lh,lvkbZvkj&,Eizh] Hkksiky

lnL; MkW- vt; ukbZd
ofj- rduhdh vf/kdkjh
lh,lvkbZvkj&,Eizh] Hkksiky 

lnL; foRr ,oa ys[kk vf/kdkjh
lh,lvkbZvkj&,Eizh] Hkksiky

lnL; lfpo iz'kklu fu;a=d 
lh,lvkbZvkj&,Eizh] Hkksiky
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Ø 'kh"kZd vfo"drkZ isVsaV Ø- iznk; dh rkjh[k ns'k

1. v yks VsEizspj izkWlsl QkWj esfdax 
vYdyh Ýh gkb ljQsl ,fj;k] 
,ekQZl] flfydkWu izhdlZj ,.M bV~l 
,Iyhds’ku esfdax ,MokULM fljkfed 
eVhfj;Yl lp ,t+ flfydkWu 
dkckZbM] E;wykbV

,l-,l-ve`rQys] ,u-
pUnzk] bZ Øksd] vkj 
fjMsy 

19952337 08/03/2007 MhbZ 
¼teZuh½

2. , uksoy izkWlsl QkWj esfdax jsfM;ksiSd 
eVhfj;Yl

,l-,l-ve`rQys] 
,u-pUnzk] 
,u jked`".ku

7524452 28/04/2009 ;w ,l

3. dEiksft’ku QkWj ,MokULM gk;fczM 
ftvksikWyhesfjd QaD’kuy eVhfj;Yl 
,UM v izkWlsl QkWj n fizijs’ku 
ns;jvkWQ

,l-,l-ve`rQys] vkj 
ds pkSgku] ,e eqn~xy] 
,e , [kku] ,l 
ykfgjh] ,u pUnzk] ch 
ds feJ 

2014/00267

87 A1

30/01/2014 ;w ,l

Ø 'kh"kZd vfo"drkZ isVsaV Ø- iznk; dh rkjh[k ns'k

1. v ukWu VkWfDld dEiksft’ku ;wtQqy 
QkWj Dyhfuax@MhLdsfyax vkWQ 
,ipZlZ@ikbIl ,.M a izkWlsl QkWj 
Dyhfuax@MhLdsfyax vkWQ 
,ipZlZ@ikbIl ;wftax n lsM 
dEiksft’ku

,u-pUnzk] ,l-,l-
ve`rQys

193953 20/01/2006 Hkkjr

2. n dEiksft’ku vkWQ jsM eM 
FkeksZIykfLVd dEiksft+V ;wtQqy QkWj 
buok;juesaV ÝsaMyh MksesfLVd ,.M 
baMfLVª;y ,fIyds’kal

,u- pUn] ,l , vkj 
gk’keh

194596 10/02/2006 Hkkjr

3. ,u bEizwOM izkWlsl QkWj esfdax osY;w 
,MsM izksMDV~l lp ,t+ fljkfed 
VkbYl

vkj ds jkSys 194600 07/04/2006 Hkkjr

4. ,u bEizwOM izkWlsl QkWj n fizijs’ku 
vkWQ esVy eSfVªDl dEiksft+V~l

,l nkl] ,-ds- >k] ch 
ds izlkn] vks ih eksnh] 
vkj nklxqIrk] , ,p 
;Kus’oju

196946 23/06/2006 Hkkjr

Ø 'kh"kZd vfo"drkZ isVsaV Ø- iznk; dh rkjh[k ns'k

5. v izkWlsl QkWj esYV CyssafMax vkWQ 
budEiSfVcy ukWu&bUVjSfDVax ikWfyelZ 
bUVq gkseksthul feDlpj

,u- pUn] ,l , vkj 
gk’keh

195804 07/07/2006 Hkkjr

6. v izkWlsl QkWj n fizijs’ku vkWQ 
LVk;jhu csLM dksfVax ÝkWe fHkykokuV 
'ksy fyfDoM ;wtQqy QkWj n izksVsD’ku 
vkWQ cSEcw ljQslsl

,e lDlsuk] oh ,l 
xkSjh

215096 21/02/2008 Hkkjr

7. v dEiksft’ku QkWj esfdax feujy owy 
jhbUQksLMZ ikWfyej dEiksftV ,.M v 
izkWlsl QkWj esfdax feujy owy 
jhbUQksLMZ ikWfyej dEiksftV cksMZ

,u- pUn] ,l , vkj 
gk’keh] , lh [ktkUph] 
Vh lh jko

215257 22/02/2008 Hkkjr

8. v izkWlsl QkWj n fizijs’ku vkWQ ¶yk; 
,’k fQYM FkeksZIykfLVd CysaM

,u- pUn] ,l of’k"B 215752 03/03/2008 Hkkjr

9. v izkWlsl QkWj n fizijs’ku vkWQ bEizwOM 
ljQsl dksfVax ÝkWe fHkykokuV 'ksy 
fyfDoM ;wt+Qqy QkWj n izksVsD’ku 
vkWQ cSEcw ljQslst+

,e lDlsuk] oh ,l 
xkSjh

215739 03/03/2008 Hkkjr

10. v uksoy izkWlsl QkWj dkfLVax ikWyh 
feFkkby ehFkkØk;ysV csLM dEiksusUV~l

,u- pUn] ,l , vkj 
gk’keh] ,- uk;j] ,l  
vkj of’k"B] ,l- 
fu;ksxh

220685 02/06/2008 Hkkjr

11. v ¶yk; ,’k csLM dEiksft’ku 
;wtQqy QkWj esfdax oqM lcfLVV~;wV 
,.M v izkWlsl QkWj n fizijs’ku 
ns;jvkWQ

,u- pUn 222013 15/07/2008 Hkkjr

12. v U;w dEiksft’ku vkWQ 
fyXukslsY;wyksfld Qkbcj] Qkbcj 
jhbUQksLMZ ikWfyej ¼,Q vkj ih½ csLM 
,.M ikWfyej QkWj esfdax gk;fczM 
dEiksft+V ,.M izkWlsl ns;jvkWQ

,l , vkj gk’keh] 
vt; ukbd

227106 01/01/2009 Hkkjr

13. v izkWlsl QkWj esfdax FkeZy daMfDVax 
esVsfyd eYVhLVstsl ;wtQqy QkWj n 
eSU;qQSDpj vkWQ bUMfLVª;y 
dEiksusUV~l

vks ih eksnh] ,l nkl] 
vkj nklxqIrk] , ,p 
;Ks’oju] ,-ds- >k] 
ch ds izlkn 

232126 15/03/2009 Hkkjr

Hkkjrh; isVsaV
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ds izlkn] vks ih eksnh] 
vkj nklxqIrk] , ,p 
;Kus’oju

196946 23/06/2006 Hkkjr

Ø 'kh"kZd vfo"drkZ isVsaV Ø- iznk; dh rkjh[k ns'k

5. v izkWlsl QkWj esYV CyssafMax vkWQ 
budEiSfVcy ukWu&bUVjSfDVax ikWfyelZ 
bUVq gkseksthul feDlpj

,u- pUn] ,l , vkj 
gk’keh

195804 07/07/2006 Hkkjr

6. v izkWlsl QkWj n fizijs’ku vkWQ 
LVk;jhu csLM dksfVax ÝkWe fHkykokuV 
'ksy fyfDoM ;wtQqy QkWj n izksVsD’ku 
vkWQ cSEcw ljQslsl

,e lDlsuk] oh ,l 
xkSjh

215096 21/02/2008 Hkkjr

7. v dEiksft’ku QkWj esfdax feujy owy 
jhbUQksLMZ ikWfyej dEiksftV ,.M v 
izkWlsl QkWj esfdax feujy owy 
jhbUQksLMZ ikWfyej dEiksftV cksMZ

,u- pUn] ,l , vkj 
gk’keh] , lh [ktkUph] 
Vh lh jko

215257 22/02/2008 Hkkjr

8. v izkWlsl QkWj n fizijs’ku vkWQ ¶yk; 
,’k fQYM FkeksZIykfLVd CysaM

,u- pUn] ,l of’k"B 215752 03/03/2008 Hkkjr

9. v izkWlsl QkWj n fizijs’ku vkWQ bEizwOM 
ljQsl dksfVax ÝkWe fHkykokuV 'ksy 
fyfDoM ;wt+Qqy QkWj n izksVsD’ku 
vkWQ cSEcw ljQslst+

,e lDlsuk] oh ,l 
xkSjh

215739 03/03/2008 Hkkjr

10. v uksoy izkWlsl QkWj dkfLVax ikWyh 
feFkkby ehFkkØk;ysV csLM dEiksusUV~l

,u- pUn] ,l , vkj 
gk’keh] ,- uk;j] ,l  
vkj of’k"B] ,l- 
fu;ksxh

220685 02/06/2008 Hkkjr

11. v ¶yk; ,’k csLM dEiksft’ku 
;wtQqy QkWj esfdax oqM lcfLVV~;wV 
,.M v izkWlsl QkWj n fizijs’ku 
ns;jvkWQ

,u- pUn 222013 15/07/2008 Hkkjr

12. v U;w dEiksft’ku vkWQ 
fyXukslsY;wyksfld Qkbcj] Qkbcj 
jhbUQksLMZ ikWfyej ¼,Q vkj ih½ csLM 
,.M ikWfyej QkWj esfdax gk;fczM 
dEiksft+V ,.M izkWlsl ns;jvkWQ

,l , vkj gk’keh] 
vt; ukbd

227106 01/01/2009 Hkkjr

13. v izkWlsl QkWj esfdax FkeZy daMfDVax 
esVsfyd eYVhLVstsl ;wtQqy QkWj n 
eSU;qQSDpj vkWQ bUMfLVª;y 
dEiksusUV~l

vks ih eksnh] ,l nkl] 
vkj nklxqIrk] , ,p 
;Ks’oju] ,-ds- >k] 
ch ds izlkn 

232126 15/03/2009 Hkkjr

Hkkjrh; isVsaV

80 81

isVsaV 
orZeku esa isVsaV

fons’kh isVsaV 



Ø 'kh"kZd vfo"drkZ isVsaV Ø- iznk; dh rkjh[k ns'k

14. ,u bEizwOM izkWlsl QkWj n fizijs’ku 
vkWQ ,MokUl fljkfed eVhfj;Yl 
csLM vkWu lCLVSfU’k;yh ,Ydyh Ýh 
,ekWQZl flfydkWu izhdlZlZ

,l-,l-ve`rQys] ,u-
pUnzk] b djksds] vkj 
fj,My

242316 23/08/2010 Hkkjr

15. ,u ,flM ,.M dkWjkst+u jsflLVsUV 
dksfVax dEiksft’ku

,l , vkj gk’keh] ,u-
pUn] , ukbd] oh-ds- 
usek

248579 26/07/2011 Hkkjr

16. v izkWlsl QkWj n fizijs’ku vkWQ 
uSuks&lkbt+ eSaxuht dEikm.M

,u-pUnzk] ,l Hklhu 254350 29/10/2012 Hkkjr

17. v izkWlsl QkWj n fizijs’ku vkWQ 
yhpscy ¼uSuks&LVkWbfdvksesfVªd½ 
eSaxuht vkWDlkbM ÝkWe eSaxuht+ 
dUVsfuax bUMfLVª;y osLV~l ,.M 
uSpqjy ik;jksyqlkbV vkslZ

,u-pUnzk] ,l-,l-
ve`rQys] lzcarh ?kks"k] 
,e-izlkn] Mh ljdkj

254799 19/12/2012 Hkkjr

18. ,fDVo QksEM eSXusfVd 
fljkfed@esVy dEiksftV lCLVsªV 
ÝkWe jsMeM ,.M v izkWlsl QkWj n 
fizijs’ku ns;jvkWQ 

,- va’kqy] ,l-,l-
ve`rQys] ,u-pUnzk] ,u 
jked`".ku

256252 22/05/2013 Hkkjr

19. v dEiksft+’ku QkWj fizis;fjax 
ukWu&gtkMZl fcfYaMx CykWDl ,UM 
izkWlsl QkWj fizijs’ku ns;jvkWQ

ih v’kksdu] ,e 
lDlsuk] ,l-vkj- 
vlksysdj

259781 27/03/2014 Hkkjr

20. v uksoy dEiksft+’ku ;wtQqy QkWj 
esfdax jsfM,’ku 'khfYMax eVhfj;y

,l , vkj gk’keh] 
,l-,l-ve`rQys] ,u 
jked`".ku

259564 18/03/2014 Hkkjr

21. v izkWlsl QkWj n eSU;qQSDopj vkWQ 
,Y;qfefu;e ,ykW; dEiksftV~l 
jhbUQksLMZ fon Qkbuj lkbt+ gkMZ 
fljkfed ifVZdYl

,l nkl] Mh-ih- eMay] 
,u jked`".ku

264685 15/01/ 2015 Hkkjr

Ø 'kh"kZd vfo"drkZ o"kZ isVsaV 
+,fIyds’ku Ø-

ns'k

1. ,u ,isjsVl QkWj VsfLVax 'ksi eseksjh 
bQsDV~l bu fyfDoM ckFk

,l , vkj gk’keh] ,p 
,u HkkxZo] , ukbd] ts-
ih ik.Ms] ,e-,l- ;kno] 
,u-pUn

2015 0070,u,Q/2014 Hkkjr

2. v uksoy izkWlsl QkWj esfdax VsyMZ 
izhdlZj eVsfj;Yl bu v lkWfyM 
ikmMj QkWeZ ;wt+Qqy QkWj Qjnj 
czkWMfuax n ,Iyhds’ku LisDVªe vkWQ 
n dUosU’kuy ftvksikWfyesfjd 
flLVe

,l-,l-ve`rQys] ,e 
eqn~xy] vkj-ds- pkSgku] 
Mh feJk] ,u pUnzk

2014 156 MhbZ,y 2014 Hkkjr
ihlhVh

3. v uksoy izkWlsl QkWj n fizijs’ku 
vkWQ ftvksikWfyesfjd QaD’kuy 
eVhfj;Yl bu v lkWfyM QkWeZ

,l-,l-ve`rQys] ,e 
eqn~xy] vkj-ds- pkSgku] 
Mh feJk] ,u pUnzk

2014 0001,u,Q2014/ 

bu ,oa 0156 

MhbZ,y 2014

Hkkjr

4. v uksoy dEiksftV ;wtQqy ,t+ oqM 
lcfLVV~;wV ,UM v izkWlsl QkWj n 
fizijs’ku ns;jvkWQ

,u pan 2013 0533 MhbZ,y 
2014

Hkkjr

5. flUFksfll vkWQ vksiu lsY;qyj 
VkbVsfu;e QksEl Fkzw ikmMj esVsythZ 
:V ;wftax ,ØkoSDl ikfVZdYl ,t+ 
n Lisl gksfYMax eVhfj;Yl

th-ds- xqIrk] ,e- 'kekZ] 
vks-ih- eksnh] ch-ds- izlkn

2013 0194 ,u,Q-2013 Hkkjr 
ihlhVh

6. ,MokULM gk;fczM ftvksikWfyesfjd 
QaD’kuy eVhfj;Yl ,.M v izkWlsl 
QkWj n fizijs’ku ns;jvkWQ

,e eqn~xy] vkj-ds- 
pkSgku] Mh feJk] ,u 
pUnzk

2012 2301 MhbZ,y 
2012

Hkkjr

7. v izkWlsl QkWj esfdax ykbVosV 
lhuksLQh;j jhbuQksLMZ esVy 
flUVSfDVd Qkse

Mh ih eaMy] ,l-nkl] 
ds-;w-HkkLdj] ,u- 
jked`".ku

2012 184/MhbZ,y/

2010A

Hkkjr

8. ,u bEizwOM lkWy&tsy izkWlsl QkWj n 
uSuks LVªDpMZ dksjkst+u jsflLVsUV 
,yqfeuk dksfVax

vkbZ-ch-flag] vks-ih- eksnh] 
th :gh] ,-,p- 
;Ks’oju] ,-ds- xqIrk

2012 0042 ,u,Q  
2010

Hkkjr

Qkby fd, x, isVsaV

82 83



Ø 'kh"kZd vfo"drkZ isVsaV Ø- iznk; dh rkjh[k ns'k

14. ,u bEizwOM izkWlsl QkWj n fizijs’ku 
vkWQ ,MokUl fljkfed eVhfj;Yl 
csLM vkWu lCLVSfU’k;yh ,Ydyh Ýh 
,ekWQZl flfydkWu izhdlZlZ

,l-,l-ve`rQys] ,u-
pUnzk] b djksds] vkj 
fj,My

242316 23/08/2010 Hkkjr

15. ,u ,flM ,.M dkWjkst+u jsflLVsUV 
dksfVax dEiksft’ku

,l , vkj gk’keh] ,u-
pUn] , ukbd] oh-ds- 
usek

248579 26/07/2011 Hkkjr

16. v izkWlsl QkWj n fizijs’ku vkWQ 
uSuks&lkbt+ eSaxuht dEikm.M

,u-pUnzk] ,l Hklhu 254350 29/10/2012 Hkkjr

17. v izkWlsl QkWj n fizijs’ku vkWQ 
yhpscy ¼uSuks&LVkWbfdvksesfVªd½ 
eSaxuht vkWDlkbM ÝkWe eSaxuht+ 
dUVsfuax bUMfLVª;y osLV~l ,.M 
uSpqjy ik;jksyqlkbV vkslZ

,u-pUnzk] ,l-,l-
ve`rQys] lzcarh ?kks"k] 
,e-izlkn] Mh ljdkj

254799 19/12/2012 Hkkjr

18. ,fDVo QksEM eSXusfVd 
fljkfed@esVy dEiksftV lCLVsªV 
ÝkWe jsMeM ,.M v izkWlsl QkWj n 
fizijs’ku ns;jvkWQ 

,- va’kqy] ,l-,l-
ve`rQys] ,u-pUnzk] ,u 
jked`".ku

256252 22/05/2013 Hkkjr

19. v dEiksft+’ku QkWj fizis;fjax 
ukWu&gtkMZl fcfYaMx CykWDl ,UM 
izkWlsl QkWj fizijs’ku ns;jvkWQ

ih v’kksdu] ,e 
lDlsuk] ,l-vkj- 
vlksysdj

259781 27/03/2014 Hkkjr

20. v uksoy dEiksft+’ku ;wtQqy QkWj 
esfdax jsfM,’ku 'khfYMax eVhfj;y

,l , vkj gk’keh] 
,l-,l-ve`rQys] ,u 
jked`".ku

259564 18/03/2014 Hkkjr

21. v izkWlsl QkWj n eSU;qQSDopj vkWQ 
,Y;qfefu;e ,ykW; dEiksftV~l 
jhbUQksLMZ fon Qkbuj lkbt+ gkMZ 
fljkfed ifVZdYl

,l nkl] Mh-ih- eMay] 
,u jked`".ku

264685 15/01/ 2015 Hkkjr

Ø 'kh"kZd vfo"drkZ o"kZ isVsaV 
+,fIyds’ku Ø-

ns'k

1. ,u ,isjsVl QkWj VsfLVax 'ksi eseksjh 
bQsDV~l bu fyfDoM ckFk

,l , vkj gk’keh] ,p 
,u HkkxZo] , ukbd] ts-
ih ik.Ms] ,e-,l- ;kno] 
,u-pUn

2015 0070,u,Q/2014 Hkkjr

2. v uksoy izkWlsl QkWj esfdax VsyMZ 
izhdlZj eVsfj;Yl bu v lkWfyM 
ikmMj QkWeZ ;wt+Qqy QkWj Qjnj 
czkWMfuax n ,Iyhds’ku LisDVªe vkWQ 
n dUosU’kuy ftvksikWfyesfjd 
flLVe

,l-,l-ve`rQys] ,e 
eqn~xy] vkj-ds- pkSgku] 
Mh feJk] ,u pUnzk

2014 156 MhbZ,y 2014 Hkkjr
ihlhVh

3. v uksoy izkWlsl QkWj n fizijs’ku 
vkWQ ftvksikWfyesfjd QaD’kuy 
eVhfj;Yl bu v lkWfyM QkWeZ

,l-,l-ve`rQys] ,e 
eqn~xy] vkj-ds- pkSgku] 
Mh feJk] ,u pUnzk

2014 0001,u,Q2014/ 

bu ,oa 0156 

MhbZ,y 2014

Hkkjr

4. v uksoy dEiksftV ;wtQqy ,t+ oqM 
lcfLVV~;wV ,UM v izkWlsl QkWj n 
fizijs’ku ns;jvkWQ

,u pan 2013 0533 MhbZ,y 
2014

Hkkjr

5. flUFksfll vkWQ vksiu lsY;qyj 
VkbVsfu;e QksEl Fkzw ikmMj esVsythZ 
:V ;wftax ,ØkoSDl ikfVZdYl ,t+ 
n Lisl gksfYMax eVhfj;Yl

th-ds- xqIrk] ,e- 'kekZ] 
vks-ih- eksnh] ch-ds- izlkn

2013 0194 ,u,Q-2013 Hkkjr 
ihlhVh

6. ,MokULM gk;fczM ftvksikWfyesfjd 
QaD’kuy eVhfj;Yl ,.M v izkWlsl 
QkWj n fizijs’ku ns;jvkWQ

,e eqn~xy] vkj-ds- 
pkSgku] Mh feJk] ,u 
pUnzk

2012 2301 MhbZ,y 
2012

Hkkjr

7. v izkWlsl QkWj esfdax ykbVosV 
lhuksLQh;j jhbuQksLMZ esVy 
flUVSfDVd Qkse

Mh ih eaMy] ,l-nkl] 
ds-;w-HkkLdj] ,u- 
jked`".ku

2012 184/MhbZ,y/

2010A

Hkkjr

8. ,u bEizwOM lkWy&tsy izkWlsl QkWj n 
uSuks LVªDpMZ dksjkst+u jsflLVsUV 
,yqfeuk dksfVax

vkbZ-ch-flag] vks-ih- eksnh] 
th :gh] ,-,p- 
;Ks’oju] ,-ds- xqIrk

2012 0042 ,u,Q  
2010

Hkkjr

Qkby fd, x, isVsaV

82 83



vuqla/kku izdk'ku

84 85



vuqla/kku izdk'ku

84 85



86 87



86 87



88 89

dkWÝsal izdk’ku



88 89

dkWÝsal izdk’ku



90 91



90 91



iqLrd v/;k;

● Mhih eaMy ,oa ,u- >k] ,yqfefu;e esfVªDl flUVSfDVd QksEl] bu esVy esfVªDl flUVSfDVd Qkse% 
izkslsflax] ekbØksLVªDpj] izkiVhZt+ ,.M ,Iyhds’kal] fuf[ky xqIrk ,.M ih-ds- jksgrxh ¼,M-½] MhVh,p 
ifCyds’kal bad-] ;w,l, 1 ,fM’ku] b;j 2015] ist 59&116-

● ,l- eqjyh] vkj JhokLro ,oa vkj-ds- eksjNys] ,xzhdYpjy jsLMh;w csLM ikoj tujs’ku- , okbcy 
vkWI’ku bu bafM;k] bu ,uthZ lsD;wfjVh ,.M MsoyiesaV- n Xykscy dkWVsDLV ,.M bafM;u ilZisDV~l] 
,l- vyxhVh ,.M ch-,l- jsM~Mh ¼,M~l-½ fLizaxj] n usnjySaM] o"kZ 2015] ist 393&409

,lh,lvkbZvkj laca/kh xfrfof/k;k¡

92 93

,lh,lvkbZvkj d{kk esa fo|kFkhZ

oSKkfud ,oa uoksUes"kh vuqla/kku vdkneh ¼,lh,lvkbZvkj½ ds rRoko/kku esa lu~ 2014 esa lh ,l vkbZ vkj 
& ,Eizh] Hkksiky esa jlk;u foKku ,oa vfHk;kaf=dh foKku ¼inkFkZ foKku ,oa izkS|ksfxdh½ esa ih,p- Mh- dk;ZØe 
izkjaHk fd, x,A orZeku esa bu nksuksa fo"k;ksa esa ih,p-Mh- v/;srkvksa dh la[;k rsbZl gSA fo|kFkhZ fof’k"V {ks=ksa tSls 
izxr inkFkksZa & vYiHkkj ,oa mPp 'kfDr inkFkksZa] vkdkj Lej.k inkFkZ] uSukslajfpr feJ /kkrq,a ,oa lfEeJ] 
izkd`frd lalk/ku ,oa vif’k"V vuqiz;ksx] izkd`frd js’kk vk/kkfjr Hkou fuekZ.k lkexzh] fofdj.k dop inkFkZ ,oa 
vkS|ksfxd ,oa vuqiz;qDr i;kZoj.k jlk;u’kkL= laca/kh vuqla/kku esa dk;Zjr gSaA

vuqla/kku dk;Z izkjaHk djus ds iwoZ ,lh,lvkbZvkj ds fo|kfFkZ;ksa dks mudh ;ksX;rk ds vuqlkj ikB~;Øe 
iwjk djuk gksrk gSA bl ikB~;Øe esa O;k[;ku] izk;ksfxd dk;Z ,oa V~;wVksfj;y gksrs gSa ftuesa lHkh ds vad gksrs 
gSaA lh,lvkbZvkj&,Eizh esa ikB~;Øe rhu Jsf.k;ksa esa fMtkbu fd, x, gSaA Lrj 1 ds ikB~;Øe  dksj ikB~;Øe 
gSa] ftuds }kjk fo"k; ds lHkh i{kksa dh cqfu;knh vo/kkj.kk feyrh gSA Lrj 2 ds ikB~;Øe  vR;f/kd fo’ks"kKrk 
ds gSa] ftlds }kjk fo|kFkhZ dh fo"k; esa tkudkjh dks v|ru cuk;k tkrk gS ftlds ek/;e ls og mRd`"V 'kks/k 
dk;Z dj ldrk gSA vfHk;kaf=dh foKku esa rhu dksj Lrj ds ikB~;Øe] Lrj nks ds lkr ,oa Lrj 3 ds 18  
ikB~;Øe miyC/k gSa tcfd jlk;u foKku esa ;g la[;k Øe’k% 3] 11 ,oa 11 gSA QSdYVh lh,lvkbZvkj&,Eizh 
LVkQ ls jgrh gS] ftueas vf/kdka’kr% oSKkfud ,oa rduhdh vf/kdkjh lfEefyr gSaA fo|kfFkZ;ksa dks o"kZ esa nks ckj 
izos’k fn;k tkrk gSA  



iqLrd v/;k;

● Mhih eaMy ,oa ,u- >k] ,yqfefu;e esfVªDl flUVSfDVd QksEl] bu esVy esfVªDl flUVSfDVd Qkse% 
izkslsflax] ekbØksLVªDpj] izkiVhZt+ ,.M ,Iyhds’kal] fuf[ky xqIrk ,.M ih-ds- jksgrxh ¼,M-½] MhVh,p 
ifCyds’kal bad-] ;w,l, 1 ,fM’ku] b;j 2015] ist 59&116-

● ,l- eqjyh] vkj JhokLro ,oa vkj-ds- eksjNys] ,xzhdYpjy jsLMh;w csLM ikoj tujs’ku- , okbcy 
vkWI’ku bu bafM;k] bu ,uthZ lsD;wfjVh ,.M MsoyiesaV- n Xykscy dkWVsDLV ,.M bafM;u ilZisDV~l] 
,l- vyxhVh ,.M ch-,l- jsM~Mh ¼,M~l-½ fLizaxj] n usnjySaM] o"kZ 2015] ist 393&409

,lh,lvkbZvkj laca/kh xfrfof/k;k¡

92 93

,lh,lvkbZvkj d{kk esa fo|kFkhZ

oSKkfud ,oa uoksUes"kh vuqla/kku vdkneh ¼,lh,lvkbZvkj½ ds rRoko/kku esa lu~ 2014 esa lh ,l vkbZ vkj 
& ,Eizh] Hkksiky esa jlk;u foKku ,oa vfHk;kaf=dh foKku ¼inkFkZ foKku ,oa izkS|ksfxdh½ esa ih,p- Mh- dk;ZØe 
izkjaHk fd, x,A orZeku esa bu nksuksa fo"k;ksa esa ih,p-Mh- v/;srkvksa dh la[;k rsbZl gSA fo|kFkhZ fof’k"V {ks=ksa tSls 
izxr inkFkksZa & vYiHkkj ,oa mPp 'kfDr inkFkksZa] vkdkj Lej.k inkFkZ] uSukslajfpr feJ /kkrq,a ,oa lfEeJ] 
izkd`frd lalk/ku ,oa vif’k"V vuqiz;ksx] izkd`frd js’kk vk/kkfjr Hkou fuekZ.k lkexzh] fofdj.k dop inkFkZ ,oa 
vkS|ksfxd ,oa vuqiz;qDr i;kZoj.k jlk;u’kkL= laca/kh vuqla/kku esa dk;Zjr gSaA

vuqla/kku dk;Z izkjaHk djus ds iwoZ ,lh,lvkbZvkj ds fo|kfFkZ;ksa dks mudh ;ksX;rk ds vuqlkj ikB~;Øe 
iwjk djuk gksrk gSA bl ikB~;Øe esa O;k[;ku] izk;ksfxd dk;Z ,oa V~;wVksfj;y gksrs gSa ftuesa lHkh ds vad gksrs 
gSaA lh,lvkbZvkj&,Eizh esa ikB~;Øe rhu Jsf.k;ksa esa fMtkbu fd, x, gSaA Lrj 1 ds ikB~;Øe  dksj ikB~;Øe 
gSa] ftuds }kjk fo"k; ds lHkh i{kksa dh cqfu;knh vo/kkj.kk feyrh gSA Lrj 2 ds ikB~;Øe  vR;f/kd fo’ks"kKrk 
ds gSa] ftlds }kjk fo|kFkhZ dh fo"k; esa tkudkjh dks v|ru cuk;k tkrk gS ftlds ek/;e ls og mRd`"V 'kks/k 
dk;Z dj ldrk gSA vfHk;kaf=dh foKku esa rhu dksj Lrj ds ikB~;Øe] Lrj nks ds lkr ,oa Lrj 3 ds 18  
ikB~;Øe miyC/k gSa tcfd jlk;u foKku esa ;g la[;k Øe’k% 3] 11 ,oa 11 gSA QSdYVh lh,lvkbZvkj&,Eizh 
LVkQ ls jgrh gS] ftueas vf/kdka’kr% oSKkfud ,oa rduhdh vf/kdkjh lfEefyr gSaA fo|kfFkZ;ksa dks o"kZ esa nks ckj 
izos’k fn;k tkrk gSA  



Kku lalk/ku dsUnz

Kku lalk/ku dsUnz ¼ds vkj lh½ dk mn~ns’; laLFkku ds 'kks/kkfFkZ;ksa dk fofHkUu rduhdh 'kks/k if=dk,a] 
iqLrdsa] if=dk,a ,oa vU; lk/ku e¡xkus ds ek/;e ls Kku v|ru djuk gSA ,u ds vkj lh fofHkUu 
izdk’kdksa@,tsafl;ksa ls okafNr rduhdh lwpuk,a@lsok,a miyC/k djkdj vuqla/kku ,oa fodkl dkfeZdksa dks 
muds {ks= esa fo’o esa gks jgs oSKkfud fodkl ls ifjfpr djkus dk ,d egRoiw.kZ lk/ku gSA ,Eizh esa orZeku esa 
miyC/k rduhdh lalk/kuksa ds ek/;e ls vkWuykbu vkns’k djds cM+h ek=k esa izHkkoh iz;ksx fd;k tk jgk gSA ;g 
xfrfof/k orZeku esa lh ,l vkbZ vkj Lrj ij tkjh ,d usVodZ ifj;kstuk uksxsV ds varxZr fofHkUu lh ,l vkbZ 
vkj laLFkkuksa }kjk bULVhV~;w’kuy fjikWft+Vjh ¼vkbZ vkj½ dh LFkkiuk dk mn~ns’; ysdj py jgh gSA orZeku esa 
lh ,l vkb vkj&,Eizh ds vkj lh iqLrdky; izca/ku iz.kkyh ds fy, ^ykbcfll^ uke dk vf/kdkj&c) 
lkW¶Vos;j dk bLrseky dj jgk gSA lwpuk Hk.Mkj.k] iquizkZfIr vkSj vkil esa mi;ksx gsrq forj.k ds fy, lh ,l 
vkbZ vkj /kkfjr lEinkvksa ls ;qDr tsM 39-50 izksVkssdkWy dk mi;ksx dj jgh vksisd iz.kkyh dh izxfr tkjh gS] 
ftlesa [kqys lzksr ls ;qDr iqLrdky; izca/ku lkW¶Vos;j Hkh gSA tgk¡ rd ,Eizh&ds vkj oh lh dh xfrfof/k;ksa dk 
iz’u gS] iqLrdksa] tuZYl bR;kfn dh yxHkx 10000 izfof"V;k¡  ubZ fodflr lefUor iqLrdky; izca/ku iz.kkyh 
esa LFkkukarfjr gks x;h gSaA vksiu ifCyd ,Dlsl Mk;ykWx ¼vksisd½ Hkh 'kkfey gS] tks tsM 39-50 izksVksdkWy ds 
vuqdwy gSA lkFk gh ,d cgqvk;keh fo’ys"k.k iz.kkyh dk Hkh fodkl gks jgk gSA ,Eizh& ds deZpkfj;ksa }kjk 
fyf[kr yxHkx 700 'kks/k izdk’kuksa] frekgh vkSj okf"kZd fjiksVksZa rFkk vxzlj ¼N%ekgh izdk’ku½ dk Hkh izn’kZu 
djrk gSA        

Kku lalk/ku dsUnz

izLrqr O;k[;ku

,Eizh esa izLrqr vkeaf=r O;k[;ku

,Eizh ds oSKkfudksa }kjk izLrqr vkeaf=r O;k[;ku

1- izks- ns’knhi lpnso] vkbZvkbZVh] dkuiqj] bafMftul VsDukWykWth bu v XykscykbTM oYMZ% v dsl LVMh] 
vxLr 7] 2014

2- izks- vkeksn dqekj] funs’kd] lh,lvkbZvkj&lh,lvkbZvks] paMhx<+] baeftZax VsaªM~l bu ck;ksesfMdy 
bULVªqesUVs’ku] Qjojh 10] 2015

3- MkW- th-ih- frokjh] jkekjko vkfnd bULVhV~;wV vkWQ VsDukWykWth] eqEcbZ ,oa iwoZ oSKkfud] ckdZ] eqEcbZ] 
eSdsfuDYl vkWQ bUVjuy gk;Mªkstu ,fEczVyesUV vkWQ LVhy] ekpZ 18] 2015

4- MkW- ,l- ,u- mik/;k;] Mh , bZ jktk jkeUuk Qsyks] jklk;fud vfHk;kaf=dh foHkkx] vkbZ vkbZ Vh cukjl 
fgUnh fo’ofo|ky;] okjk.klh] g~;weu DosLV QkWj eVhfj;Yl % n psaftax flusfj;ks] ekpZ 27] 2015

1- MkW- ,l- eqjyh] flly Qkbcj VsDukWykWthl QkWj ,EIykW;esUV tujs’ku] dUlYVsfVo odZ’kkWi vkWu 
ykboyhgqM~l csLM vkWu esfMfluy] ,jkseSfVd ,UM cSEcw izksM~;wl] tqykbZ 25] 2014] Hkksiky

2- MkW- ,l- eqjyh] flly ¼,xso fllykuk½ & ;kaf=d i)fr }kjk js’kk fu"d"kZ] jk"Vª ds cnyrs ifjos’k esa d`f"k 
vfHk;kaf=dh vuqla/kku ,oa fodkl ds u, vk;ke fo"k;d jk"Vªh; dk;Z’kkyk] tqykbZ 28] 2015 Hkksiky 

3- MkW- vks-ih- eksnh] ck;ks&eVhfj;Yl] flUFksfll] dSjsDVjkbts’ku ,.M ,Iyhds’kal vkWQ ck;ks &eVhfj;Yl 
fo"k;d y?kq vof/k izf’k{k.k dk;ZØe] tqykbZ 25&29] 2014] Hkksiky

4- Jh xkSjo xqIrk] LVsuysl LVhy Qksu ,.M fudy& VkbVsfu;e 'ksi eseksjh ,ykW;] flUFksfll] 
dSjsDVjkbts’ku ,.M ,Iyhds’kal vkWQ ck;kseVhfj;Yl fo"k;d y?kq vof/k izf’k{k.k dk;ZØe] twu 25&29] 
2014] Hkksiky 

5- Jh xkSjo xqIrk] uSuks bUMsUVs’ku LVMht+ vkWu ih ,y , ekWfMQkbM gk;MªkWfDly ,ikVkbV ¼,p,ih½ fon 
bUM~;wLM iksjksflVh] jhlsUV VsªUM~l bu uSuksVsDukWykth bu bufojkWuesaVy ,.M ck;ksykWftdy ,Iyhds’kal] 
uoacj 22&23] 2014] Hkksiky 

6- MkW- ,-ds- >k] jksy vkWQ lh ,l vkbZ vkj bu n MsoyiesaV bathfu;fjax bafM;u jsy MsoyiesUV dkWUxzsl] 
flrEcj 11&12] 2014] ubZ fnYyh

7- MkW- ,-ds->k] eVhfj;Yl ,.M VsDukWykWthl QkWj bafMtsul MsoyiesaV vkWQ gkbZ LihM Vsªu] baVjus’kuy 
dkWUÝsal vkWu eVhfj;Yl bathfu;fjax ,.M VsDukWykWth] fnlEcj 4&6] 2014 vgenkckn

8- MkW- ,-ds- >k buksos’ku bu bafM;kt+ ,e ,l ,e bZ lsDVj] tqykbZ 2&3] 2014] lruk

9- MkW- ts-ih- 'kqDy] Lisl VsDukWykWth vkWu okWVj fjlkslZ eSustesaV] oYMZ Ms] ekpZ 22] 2015] ,l , Vh vkbZ] 
fofn’kk

10- MkW- ts-ih- 'kqDy] lh,lvkbZvkj :jy VsDukykWthl] lks’ky MsoyiesUV] uoacj 20&21] 2014 Hkksiky

11- MkW- ts-ih- 'kqDy] bUVªksMD’ku Vq baVsysDpqvy izkWiVhZ jkbV~l] odZ’kkWi vkWu baVsysDpqvy izkWiVhZ jkbV~l] 
uoacj 14&15] 2014] Xokfy;j

12- MkW- :ik nklxqIrk] lh,lvkbZvkj&,Eizhat Qksjs bUVq n ,fj;k vkWQ FkeksZ fjLikWfUlo 'ksi eseksjh eVhfj;Yl 
dkWUÝsal vkWu lkbUl ,UM fjlpZ vksfj,UVs’ku izksxzke  lkbUl ,UM VsDukWykWth QkWj  g~;weu MsoyiesUV] 
fnlEcj] 19&20] 2014 Hkksiky
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Kku lalk/ku dsUnz

Kku lalk/ku dsUnz ¼ds vkj lh½ dk mn~ns’; laLFkku ds 'kks/kkfFkZ;ksa dk fofHkUu rduhdh 'kks/k if=dk,a] 
iqLrdsa] if=dk,a ,oa vU; lk/ku e¡xkus ds ek/;e ls Kku v|ru djuk gSA ,u ds vkj lh fofHkUu 
izdk’kdksa@,tsafl;ksa ls okafNr rduhdh lwpuk,a@lsok,a miyC/k djkdj vuqla/kku ,oa fodkl dkfeZdksa dks 
muds {ks= esa fo’o esa gks jgs oSKkfud fodkl ls ifjfpr djkus dk ,d egRoiw.kZ lk/ku gSA ,Eizh esa orZeku esa 
miyC/k rduhdh lalk/kuksa ds ek/;e ls vkWuykbu vkns’k djds cM+h ek=k esa izHkkoh iz;ksx fd;k tk jgk gSA ;g 
xfrfof/k orZeku esa lh ,l vkbZ vkj Lrj ij tkjh ,d usVodZ ifj;kstuk uksxsV ds varxZr fofHkUu lh ,l vkbZ 
vkj laLFkkuksa }kjk bULVhV~;w’kuy fjikWft+Vjh ¼vkbZ vkj½ dh LFkkiuk dk mn~ns’; ysdj py jgh gSA orZeku esa 
lh ,l vkb vkj&,Eizh ds vkj lh iqLrdky; izca/ku iz.kkyh ds fy, ^ykbcfll^ uke dk vf/kdkj&c) 
lkW¶Vos;j dk bLrseky dj jgk gSA lwpuk Hk.Mkj.k] iquizkZfIr vkSj vkil esa mi;ksx gsrq forj.k ds fy, lh ,l 
vkbZ vkj /kkfjr lEinkvksa ls ;qDr tsM 39-50 izksVkssdkWy dk mi;ksx dj jgh vksisd iz.kkyh dh izxfr tkjh gS] 
ftlesa [kqys lzksr ls ;qDr iqLrdky; izca/ku lkW¶Vos;j Hkh gSA tgk¡ rd ,Eizh&ds vkj oh lh dh xfrfof/k;ksa dk 
iz’u gS] iqLrdksa] tuZYl bR;kfn dh yxHkx 10000 izfof"V;k¡  ubZ fodflr lefUor iqLrdky; izca/ku iz.kkyh 
esa LFkkukarfjr gks x;h gSaA vksiu ifCyd ,Dlsl Mk;ykWx ¼vksisd½ Hkh 'kkfey gS] tks tsM 39-50 izksVksdkWy ds 
vuqdwy gSA lkFk gh ,d cgqvk;keh fo’ys"k.k iz.kkyh dk Hkh fodkl gks jgk gSA ,Eizh& ds deZpkfj;ksa }kjk 
fyf[kr yxHkx 700 'kks/k izdk’kuksa] frekgh vkSj okf"kZd fjiksVksZa rFkk vxzlj ¼N%ekgh izdk’ku½ dk Hkh izn’kZu 
djrk gSA        

Kku lalk/ku dsUnz

izLrqr O;k[;ku

,Eizh esa izLrqr vkeaf=r O;k[;ku

,Eizh ds oSKkfudksa }kjk izLrqr vkeaf=r O;k[;ku

1- izks- ns’knhi lpnso] vkbZvkbZVh] dkuiqj] bafMftul VsDukWykWth bu v XykscykbTM oYMZ% v dsl LVMh] 
vxLr 7] 2014

2- izks- vkeksn dqekj] funs’kd] lh,lvkbZvkj&lh,lvkbZvks] paMhx<+] baeftZax VsaªM~l bu ck;ksesfMdy 
bULVªqesUVs’ku] Qjojh 10] 2015

3- MkW- th-ih- frokjh] jkekjko vkfnd bULVhV~;wV vkWQ VsDukWykWth] eqEcbZ ,oa iwoZ oSKkfud] ckdZ] eqEcbZ] 
eSdsfuDYl vkWQ bUVjuy gk;Mªkstu ,fEczVyesUV vkWQ LVhy] ekpZ 18] 2015

4- MkW- ,l- ,u- mik/;k;] Mh , bZ jktk jkeUuk Qsyks] jklk;fud vfHk;kaf=dh foHkkx] vkbZ vkbZ Vh cukjl 
fgUnh fo’ofo|ky;] okjk.klh] g~;weu DosLV QkWj eVhfj;Yl % n psaftax flusfj;ks] ekpZ 27] 2015

1- MkW- ,l- eqjyh] flly Qkbcj VsDukWykWthl QkWj ,EIykW;esUV tujs’ku] dUlYVsfVo odZ’kkWi vkWu 
ykboyhgqM~l csLM vkWu esfMfluy] ,jkseSfVd ,UM cSEcw izksM~;wl] tqykbZ 25] 2014] Hkksiky

2- MkW- ,l- eqjyh] flly ¼,xso fllykuk½ & ;kaf=d i)fr }kjk js’kk fu"d"kZ] jk"Vª ds cnyrs ifjos’k esa d`f"k 
vfHk;kaf=dh vuqla/kku ,oa fodkl ds u, vk;ke fo"k;d jk"Vªh; dk;Z’kkyk] tqykbZ 28] 2015 Hkksiky 

3- MkW- vks-ih- eksnh] ck;ks&eVhfj;Yl] flUFksfll] dSjsDVjkbts’ku ,.M ,Iyhds’kal vkWQ ck;ks &eVhfj;Yl 
fo"k;d y?kq vof/k izf’k{k.k dk;ZØe] tqykbZ 25&29] 2014] Hkksiky

4- Jh xkSjo xqIrk] LVsuysl LVhy Qksu ,.M fudy& VkbVsfu;e 'ksi eseksjh ,ykW;] flUFksfll] 
dSjsDVjkbts’ku ,.M ,Iyhds’kal vkWQ ck;kseVhfj;Yl fo"k;d y?kq vof/k izf’k{k.k dk;ZØe] twu 25&29] 
2014] Hkksiky 

5- Jh xkSjo xqIrk] uSuks bUMsUVs’ku LVMht+ vkWu ih ,y , ekWfMQkbM gk;MªkWfDly ,ikVkbV ¼,p,ih½ fon 
bUM~;wLM iksjksflVh] jhlsUV VsªUM~l bu uSuksVsDukWykth bu bufojkWuesaVy ,.M ck;ksykWftdy ,Iyhds’kal] 
uoacj 22&23] 2014] Hkksiky 

6- MkW- ,-ds- >k] jksy vkWQ lh ,l vkbZ vkj bu n MsoyiesaV bathfu;fjax bafM;u jsy MsoyiesUV dkWUxzsl] 
flrEcj 11&12] 2014] ubZ fnYyh

7- MkW- ,-ds->k] eVhfj;Yl ,.M VsDukWykWthl QkWj bafMtsul MsoyiesaV vkWQ gkbZ LihM Vsªu] baVjus’kuy 
dkWUÝsal vkWu eVhfj;Yl bathfu;fjax ,.M VsDukWykWth] fnlEcj 4&6] 2014 vgenkckn

8- MkW- ,-ds- >k buksos’ku bu bafM;kt+ ,e ,l ,e bZ lsDVj] tqykbZ 2&3] 2014] lruk

9- MkW- ts-ih- 'kqDy] Lisl VsDukWykWth vkWu okWVj fjlkslZ eSustesaV] oYMZ Ms] ekpZ 22] 2015] ,l , Vh vkbZ] 
fofn’kk

10- MkW- ts-ih- 'kqDy] lh,lvkbZvkj :jy VsDukykWthl] lks’ky MsoyiesUV] uoacj 20&21] 2014 Hkksiky

11- MkW- ts-ih- 'kqDy] bUVªksMD’ku Vq baVsysDpqvy izkWiVhZ jkbV~l] odZ’kkWi vkWu baVsysDpqvy izkWiVhZ jkbV~l] 
uoacj 14&15] 2014] Xokfy;j

12- MkW- :ik nklxqIrk] lh,lvkbZvkj&,Eizhat Qksjs bUVq n ,fj;k vkWQ FkeksZ fjLikWfUlo 'ksi eseksjh eVhfj;Yl 
dkWUÝsal vkWu lkbUl ,UM fjlpZ vksfj,UVs’ku izksxzke  lkbUl ,UM VsDukWykWth QkWj  g~;weu MsoyiesUV] 
fnlEcj] 19&20] 2014 Hkksiky
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13- MkW- :ik nklxqIrk] vkoj Qksjs bUVq 'ksi eseksjh eVhfj;Yl% buksosfVo ,izks;sl] QLVZ ,uqvy oYMZ dkWUxzsl 
vkWu LekVZ eVhfj;Yl & 2015 ¼MCY;w lh ,l ,e&2015½] ekpZ 23&25] 2015] lkmFk dksfj;k

14- MkW- ,l-,l- ve`rQys] dhuksV O;k[;ku] lsdUM oYMZ dkWUxzsl vkWu isVªksdsesLVªh ,.M dsfedy 
bathfu;fjax] vDVwcj 27&29] 2014] ;w-,l-,-

15- MkW- ,l-,l- ve`rQys] dsesLVªh vkWQ lhesUV] odZ’kkWi vkWu ftvksikWyhej dkaØhV vaMj Vh bZ D;w vkbZ 
ih&II] tuojh 27] 2015] ,l-,-Vh-vkbZ-] fofn’kk

16- MkW- nhfIr feJk] dsesLVªh vkWQ ftvksikWyhesfjd eVhfj;Yl] odZ’kkWi vkWu ftvksikWyhesfjd dkaØhV vaMj Vh 
bZ D;w vkbZ ih &II] tuojh 27] 2015 ,l , Vh vkbZ] fofn’kk

17- MkW- nhfIr feJk] ftvksikWyhelZ % oaMj eVhfj;y QkWj usDLV MsdsM] us’kuy dkWUÝsal vkWu ÝafV;j VsDuhDl 
,.M fjlpZsl bu flfoy bathfu;fjax] ekpZ 14] 2015] ,y ,u lh Vh] Hkksiky

18- MkW- ih- v’kksdu] ek; QqyczkbV ,Dlihfj,al ,.M fjlkslsZl datosZ’ku ,.M osLV jhlk;fDyax] ekpZ 26] 
2015] ;w ,l ,

19- MkW-ih- v’kksdu] fjU;w,cy fjlkslsZl vkWijP;wfuVht+ QkWj dEiksftV bUMLVªht ,.M 'kksdsflax] flrEcj 10] 
2014 ;w,e,

20- MkW- ih- v’kksdu] ;wfVykbus’ku vkWQ ¶yk; ,’k bu daLVªD’ku ,.M daLVªD’ku eVhfj;Yl] tqykbZ 11] 
2014] eqEcbZ 

21- MkW- ih- v’kksdu] cYd ;wfVykbts’ku vkWQ ¶yk; ,’k bu fcfYMax daLVD’ku eVhfj;Yl] ,xzhdYpj ,.M 
gkbZ osY;w ,MsM ,Iyhds’kal] tqykbZ 14] 2014] psUuS

22- MkW- ,l-ds- lka?kh] xzhu izkWlsl vkWQ dSjsDVjkbts’ku] us’kuy Vªsfuax izksxzke vkWu ,MokULM bUVªqesUVs’ku 
esFkM~l] flrEcj 24] 2014] ,e ih lh ,l Vh] Hkksiky 

23- MkW- ,l-ds- lka?kh] fefu,pjkbts’ku vkWQ lsijs’ku VsDuhDl QkWj ekbØksfMokblsl] Qjojh 27] 2015] vkbZ 
bZ ,p bZ] Hkksiky

24- MkW- ,l-ds- lka?kh] mn~?kkVu Hkk"k.k] uSuksVsDukWykWth ,.M eVhfj;Yl] lkbUl ,.M fjlpZ] vksfj,UVs’ku 
izksxzke vkWu lkbUl ,UM VsDukWykWth QkWj g~;weu MsoyiesaV] fnlEcj 10] 2014] ;w vkbZ Vh] cjdrqYykg 
fo’ofo+|ky;] Hkksiky - 

1- MkW- ,-ds- >k] MsoyiesaV vkWQ bafMtsul gkbZ LihM Vsªu] ekpZ 12] 2015

2- MkW- vouh’k va’kqy] fMokbl fQftDl] Qjojh 5] 2015

3- MkW- euh"k oklfud] eYVhLdsy ,izksp bu fMtkbu ,.M ,ukfyfll vkWQ vkWVkseksfVo dEiksftV~l] 
vDVwcj 20] 2014

4- MkW- ,u lrh’k] xzkQhu % ,u beftax eVhfj;y] vDVwcj 16] 2014 

5- MkW- euh"k eqn~xy] MsoyiesUV vkWQ fMtkbu feDl vkWQ bjsfM;s’ku 'khfYMax dkaØhV ;wftax ,MokULM 
'khfYMax ,xzhxsV~l] vxLr 21] 2014

6- MkW- ,-ds- c.kZoky] Al O  uSuks ifVZdy jhbuQksLMZ ,Y;qfefu;e eSfVªDl dEiksftV~l Fkzw LVj dkfLVax 2 3

VsDuhd] twu 12] 2014

7- MkW- egs’k iVsy] gkbZyh iksjl VkbVsfu;e Qkse Fkzw ikmMj esVsythZ :V] twu 5] 2014

8- Jh ih Mh ,dcksVs] VsDukWykWth VªkUlQj %  ,u vksojO;w] vizSy 24] 2014

9- Jh vfHk"ksd ikaMs;] QkLV czhMj fj,DVlZ] lkslZ vkWQ ,uthZ bu ¶;wpj] vizSy 10] 2014

,Eizh oSKkfudksa }kjk ,Eizh esa izLrqr vkeaf=r O;k[;ku
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jktHkk"kk xfrfof/k;k¡
fgUnh fnol lekjksg

oSKkfud dk;Z’kkyk 

8 flrEcj] 2014 dks izkjaHk fgUnh lIrkg dk 
lekiu 12 flrEcj] 2014 dks fgUnh fnol 
lekjksg ds :i esa gqvkA  lhisV Hkksiky ds 
mifuns’kd MkWa fot; dqekj dk;ZØe esa eq[; 
vfrfFk FksA bl volj ij LVkQ ds fy, fp= vkSj 
fopkj] iz’uksŸkjh rFkk fVIi.k izfr;ksfxrkvksa dk 
vk;kstu fd;k x;kA eq[; dk;ZØe esa dk;Zdkjh 
funs’kd MkW- uohu pan us vfrfFk;ksa dk Lokxr 
fd;k vkSj fgUnh esa dke djus ds egRo dks 
js[kakfdr fd;kA Ofj"B çeq[k oSKkfud MkW- ,l-,-
vkj- gk’keh us vfrfFk ifjp; fn;kA vius 
mn~cks/ku esa eq[; vfrfFk us dgk fd fgUnh 
lEisz"k.k dk mRre ek/;e gS vkSj ge lHkh fgUnh esa dk;Z djus esa l{ke gSaA mUgksaus ,Eizh esa fd, tk jgs dk;Z dh 
ljkguk dhA   

eq[; vfrfFk us laLFkku dh jktHkk"kk if=dk ^lksiku^ dk foekspu Hkh fd;kA eq[; vfrfFk us  
izfr;ksfxrkvksa ds fotsrkvksa dks iqjLdkj] fgUnh esa dk;Z&djus ds fy, LVkQ dks izksRlkgu iqjLdkj rFkk lksiku 
esa izdkf’kr mRd`"V ys[kksa gsrq iqjLdkj forfjr fd,A lksiku esa izdkf’kr ys[kksa dks iqjLd`r djus dh ;kstuk ds 
varxZr rduhdh Js.kh esa ckny foKku & MkW- ,l-,-vkj gk’keh dks izFke] dysDVj ,oa bZ ekbuj & Jh jfoUnz 
dqekj HkkfjY; dks f}rh; rFkk tknqbZ /kkrq,a & vkdkj Lej.k feJ /kkrq,a & Jh 'kQhd ,e rFkk Jh vuwi dqekj 
[kjs dks r`rh; vkSj lkfgfR;d@yksdfiz; Js.kh esa l`f"V dk va’k cus jgsa & MkW- ,l-,-vkj-gk’keh dks izFke] 
bDdhloha lnh dk dpjk & Jh cyoar cj[kkfu;k dks f}rh; rFkk vkvks o`{k yxk,a & Jh ds ds ukdrksMs+ dks 
r`rh; iqjLdkj ls iqjLd`r fd;k x;kA  

iz’kklu fu;a=d Jh ds-vkj- ckyd`".kk us /kU;okn Kkiu fn;kA dk;Zdze dk lapkyu MkW- euh"kk nqcs] fganh 
vf/kdkjh us fd;kA
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,d fnolh; oSKkfud dk;Z’kkyk dk vk;kstu 
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funs’kd MkWa- uohu panzk dk;Z’kkyk esa eq[; vfrfFk 
FksA MkWa- ,e-,l- ;kno] eq[; oSkkfud us rduhdh 
l= dh v/;{krk dhA

^lksiku^ dk foekspu

oSKkfud dk;Z’kkyk
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vf/kdkjh us fd;kA
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fd;k x;kA blds varxZr cgqr gh jkspd ,oa 
izHkkoh rjhds ls fgUnh esa oSKkfud 'kks/ki= izLrqr 
fd, x,A dk;Zdze ds leUo;d MkW- ,l-,-vkj- 
gk’keh ofj"B oSKkfud us izkjaHk esa dk;Z’kkyk ds 
mn~ns’;ksa ij izdk’k MkykA rRdkyhu dk;Zdkjh 
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FksA MkWa- ,e-,l- ;kno] eq[; oSkkfud us rduhdh 
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^lksiku^ dk foekspu
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dk;Z’kkyk dk mn~?kkVu djrs gq, MkWa-uohu panzk us dgk fd Hkk"kk lEizs"k.k dk vfuok;Z Hkkx gS vkSj viuh 
Hkk"kk esa lEizs"k.k ds nwjxkeh ifj.kke gksrs gSaA MkWa- ukjk;.k lkgk] ofj"B rduhdh vf/kdkjh us ̂xf.kr ,oa lax.kd 
vuqdj.k }kjk i;kZoj.k fodkl ifj;kstuk vkdyu^ Jh esjkt vgen]oSKkfud us ̂QkWafeZx dh xq.koRrk esa o`f) ̂  
MkWa- veksy dqekj >kWa eq[; oSKkfud us ̂inkFkZ ,oa izdze 

vuqla/kku^ rFkk Jh Vh-,l-oh-lh-jko-] ofj"B rduhdh vf/kdkjh us ̂lw{enf’kZdh&mifjry v/;;u^ fo"k;ksa 
ij fgUnh esa 'kks/ki= izLrqr fd,A dk;Z’kkyk dk lapkyu MkWa- euh"kk nqcs] fgUnh vf/kdkjh us fd;k ,oa /kU;okn 
Kkiu Jh jsok’kadj vfgjokj] ofj"B oSKkfud us fd;kA 

3 vizSy] 2014 dks laLFkku esa ,d fnolh; 
fgUnh dk;Z’kkyk dk vk;kstu fd;k x;kA rRdkyhu 
dk;Zdkjh funs’kd MkWa- uohu panzk dk;Zdze esa 
vfrfFk FksA bl volj ij mifLFkr LVkQ dks 
lacksf/kr djrs gq, MkWa- uohu panzk us dgk fd gesa 
fgUnh dk;Z dh ek=k esa o`f) ds fy, ;wuhdksM dk 
vf/kd izlkj djuk pkfg,A  MkWa- euh"kk nqcs] fgUnh 
vf/kdkjh us LVkQ dks la?k dh jktHkk"kk uhfr ds 
varxZr laLFkku ds nkf;Roksa ls ifjfpr djok;kA
eq[; vfrfFk us bl volj ij laLFkku dh jktHkk"kk 
if=dk lksiku 2013 esa izdkf’fkr mRd`"V ys[kksa ds 
fy, iqjLdkj Hkh forfjr fd,A ys[kdksa us vius ys[kksa ds fo"k; esa ppkZ Hkh dhA 

18 fnlEcj] 2014 dks ,Eizh esa ;wuhdksM 
vuqiz;ksx ij ,d fnolh; fgUnh dk;Z’kkyk dk 
vk;kstu fd;k x;kA Mk¡- lat; vxzoky] Mhu] 
vuqla/kku ,oa fodkl ,oa izksQslj] lwpuk 
izkS|ksfxdh izHkkx] jk"Vªh; rduhdh f’k{kd izf’k{k.k 
,oa vuqla/kku laLFkku] Hkksiky us fgUnh ds izxkeh 
iz;ksx ds fy, ;wuhdksM fLØIV ds iz;ksx ij ,d 
jkspd izLrqfrdj.k fn;kA izkjaHk esa Mk¡- euh"kk nqcs] 
fgUnh vf/kdkjh us vfrfFk ifjp; fn;k rFkk Jh ih-
Mh- ,dcksVs] eq[; oSKkfud us vfrfFk;ksa dk Lokxr 
fd;kA vius Hkk"k.k esa Mk¡- vxzoky us jktHkk"kk 
xfrfof/k;ksa ds fofo/k i{kksa esa ;wuhdksM ds iz;ksx dks 
cgqr gh jkspd rjhds ls le>;kA

jktHkk"kk dk;Z’kkyk

jktHkk"kk dk;Z’kkyk

Áca/k ifj"kn~ dh 24oha cSBd
iquxZfBr izca/k ifj"kn dh cSBd 24 ekpZ] 2015 dks lEiUu gqbZA ifj"kn~ ds lnL;ksa us 

iz’kklfud Lohd`fr;ksa ,oa laLFkku }kjk izkjaHk dh xbZ vuqla/kku ,oa fodkl ifj;kstukvksa ij ppkZ 
dhA ifj"kn~ us u, LVkQ okguksa ds Ø; ij Hkh ppkZ dhA  
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The Hitavada

The Hitavada

The Times of India nèùÊxÉEò ¦ÉÉºEò®ú

The Times of India

dkfeZd lekpkj
vf/kokf"kZrk ij lsokfuo`fÙk;k¡

fu;qfDr;k¡

LFkkuakrj.k

inksUufr;k¡

● Jh jkepj.k ekyoh] okgu pkyd] 30 vizSy] 2014 

● MkW- uohu panzk] dk;Zdkjh funs’kd] 31 tqykbZ] 2014 

● Jh ,p- ,u- jko] ofj"B rduhdh vf/kdkjh] 31 tqykbZ] 2014 

● MkW- Lokfr ykfgjh] ofj"B izeq[k oSKkfud] 30 vxLr] 2014 

● Jh jathr flag lksyadh] eq[; oSKkfud] 30 flrEcj] 2014 

● Jh vkj-Mh- dq’kokg] iz;ksx’kkyk lgk;d] 30 uoacj] 2014 

● Jh ih ds lR;uslu] lgk;d ¼Js.kh I½] 28 Qjojh] 2015 

● MkW- ,l-nkl] eq[; oSKkfud lh ,l vkbZ vkj&,Eizh] Hkksiky us 31-03-2015 dks funs’kd] 
lh,lvkbZvkj&,Eizh ds in dk dk;ZHkkj fy;kA

● Jh vfHk"ksd ikaMs; us 10-02-2015 dks oSKkfud ds in dk dk;ZHkkj l¡HkkykA

● Jh osadV , ,u fp- us 18-03-2015 dks oSKkfud ds in dk dk;ZHkkj l¡HkkykA 

● MkW- ,u lrh’k us 25-09-2014 dks ofj"B oSKkfud ds in dk dk;ZHkkj l¡HkkykA

● Jh euh"k lq[knso oklfud us 15-09-2014 dks oSKkfud ds in dk dk;ZHkkj laHkkykA

● MkW- vydk feJk] oSKkfud us lh,lvkbZvkj&uhjh] ukxiqj ls LFkkukarkj.k ij 12-05-2014 dks ,Eizh esa 
dk;ZHkkj l¡HkkykA

● Jh jke l:i] iz’kklu fu;a=d lh,lvkbZvkj&vkj,ch esa dk;kZjaHk gsrq 28-04-2014 dks lsokeqDr gq,A 

● MkWa- ,e-Mh- xks;y] ofj"B oSKkfud] ,Eizh] Hkksiky ls uhjh] ukxiqj LFkkukarj.k gksus ls fnukad 09-05-2014 
dks lsokeqDr gq,A 

● Jh ds- vkj- ckyd`".kk] iz’kklu fu;a=d us lh-,Q-Vh-vkj-vkbZ-] eSlwj ls LFkkukarj.k ij 02-06-2014 dks 
,Eizh esa dk;kZjaHk fd;kA 

● MkWa- ,l-ds-,l- jkBkSj] ofj"B izeq[k oSKkfud us lh,lvkbZvkj&,uchvkjvkbZ] y[kuÅ] ls LFkkukarj.k ij            
28-07-2014 dks  ,Eizh esa dk;kZjaHk fd;kA a 

● Jh Hkkxflag f’k{kkFkhZ] HkaMkj ,oa Ø; vf/kdkjh lh ,l vkbZ vkj&fuLds;j esa LFkkukarj.k gksus ij 31-03-
2015 dks dk;ZeqDr gq,A 

● MkW- nhfIr feJk] ofj"B oSKkfud ls izeq[k oSKkfud

● Jh ,l Jhear] ofj"B oSKkfud ls izeq[k oSKkfud

● MkW- latho lDlsuk] ofj"B oSKkfud ls izeq[k oSKkfud

● MkW- ts-ih- ikaMs;] ofj"B rduhdh vf/kdkjh ¼2½ ls ofj"B rduhdh vf/kdkjh ¼3½

● Jh ,p-,u-jko] ofj"B rduhdh vf/kdkjh ¼2½ ls ofj"B rduhdh vf/kdkjh ¼3½

● Jh vt; dqyJs"B] ofj"B rduhdh vf/kdkjh ¼2½ ls ofj"B rduhdh vf/kdkjh ¼3½
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● Jh vfHk"ksd ikaMs; us 10-02-2015 dks oSKkfud ds in dk dk;ZHkkj l¡HkkykA

● Jh osadV , ,u fp- us 18-03-2015 dks oSKkfud ds in dk dk;ZHkkj l¡HkkykA 

● MkW- ,u lrh’k us 25-09-2014 dks ofj"B oSKkfud ds in dk dk;ZHkkj l¡HkkykA

● Jh euh"k lq[knso oklfud us 15-09-2014 dks oSKkfud ds in dk dk;ZHkkj laHkkykA

● MkW- vydk feJk] oSKkfud us lh,lvkbZvkj&uhjh] ukxiqj ls LFkkukarkj.k ij 12-05-2014 dks ,Eizh esa 
dk;ZHkkj l¡HkkykA

● Jh jke l:i] iz’kklu fu;a=d lh,lvkbZvkj&vkj,ch esa dk;kZjaHk gsrq 28-04-2014 dks lsokeqDr gq,A 

● MkWa- ,e-Mh- xks;y] ofj"B oSKkfud] ,Eizh] Hkksiky ls uhjh] ukxiqj LFkkukarj.k gksus ls fnukad 09-05-2014 
dks lsokeqDr gq,A 

● Jh ds- vkj- ckyd`".kk] iz’kklu fu;a=d us lh-,Q-Vh-vkj-vkbZ-] eSlwj ls LFkkukarj.k ij 02-06-2014 dks 
,Eizh esa dk;kZjaHk fd;kA 

● MkWa- ,l-ds-,l- jkBkSj] ofj"B izeq[k oSKkfud us lh,lvkbZvkj&,uchvkjvkbZ] y[kuÅ] ls LFkkukarj.k ij            
28-07-2014 dks  ,Eizh esa dk;kZjaHk fd;kA a 

● Jh Hkkxflag f’k{kkFkhZ] HkaMkj ,oa Ø; vf/kdkjh lh ,l vkbZ vkj&fuLds;j esa LFkkukarj.k gksus ij 31-03-
2015 dks dk;ZeqDr gq,A 

● MkW- nhfIr feJk] ofj"B oSKkfud ls izeq[k oSKkfud

● Jh ,l Jhear] ofj"B oSKkfud ls izeq[k oSKkfud

● MkW- latho lDlsuk] ofj"B oSKkfud ls izeq[k oSKkfud

● MkW- ts-ih- ikaMs;] ofj"B rduhdh vf/kdkjh ¼2½ ls ofj"B rduhdh vf/kdkjh ¼3½

● Jh ,p-,u-jko] ofj"B rduhdh vf/kdkjh ¼2½ ls ofj"B rduhdh vf/kdkjh ¼3½

● Jh vt; dqyJs"B] ofj"B rduhdh vf/kdkjh ¼2½ ls ofj"B rduhdh vf/kdkjh ¼3½
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● MkW- ,MoMZ ihVlZ] ofj"B rduhdh vf/kdkjh ¼2½ ls ofj"B rduhdh vf/kdkjh ¼3½

● MkW- Lo.kkZ xkSjh] ofj"B rduhdh vf/kdkjh ¼2½ ls ofj"B rduhdh vf/kdkjh ¼3½

● Jh vks-ih- pkSjfl;k] rduhdh lgk;d III ¼2½ ls rduhdh lgk;d III ¼3½

● Jh ,-ds- vlkVh] ofj"B rduhf’k;u¼1½@II ¼3½ ls ofj"B rduhf’k;u¼2½@II ¼4½

● Jh ,u- lkgk] ofj"B rduhdh vf/kdkjh ¼3½ ih-ch- 3 ls izeq[k rduhdh vf/kdkjh ih-ch- 4

● Jh Vh- ,l- oh- lh- jko] ofj"B rduhdh vf/kdkjh ¼2½ ls ofj"B rduhdh vf/kdkjh ¼3½ 

● Jh ,e- ds- cku] ofj"B rduhdh vf/kdkjh ¼2½ ls ofj"B rduhdh vf/kdkjh ¼3½ 

● Jh ,l- ds- lw;Zoa’kh] ofj"B rduhf’k;u ¼1½ ofj"B rduhf’k;u ¼2½

● Jh ,u- ,l- tkno] iz;ksx’kkyk lgk;d I ¼3½ ls iz;ksx’kkyk lgk;d I ¼4½ 

● Jh ,u- fo’oukFku] ofj"B vk’kqfyfid ls futh lfpo

● Jherh lrh fot;u] ofj"B vk’kqfyfid ls futh lfpo

● Jh gfjgj flag ;kno] lgk;d lk-] Js.kh II

● Jh nsorkuan izlkn] Vh ,.M dkWQh esdj 

● MkW- ,e-Mh- xks;y dks Hkkjrh; izkS|ksfxdh laLFkku] ubZ fnYyh }kjk muds 'kks/k izca/k ßCykLV fjLikWUl vkWQ 
LVªDplZ ,UM bV~l fefVxs’ku ;wftax ,MokULM ykbVosV eVhfj;YlÞ ds fy, ih ,p- Mh- dhs mikf/k iznku 
dh x;hA

● MkW- ,-ds- flag] ofj"B izeq[k oSKkfud dks vkjthihoh] Hkksiky ls ÞbQsDV vkWQ izkWlsflax iSjkehVlZ vkWu 
,DLVªwtu ;wftax ,DlisfjesaV’ku fon ekWMfyax eVhfj;Yl ,.M fleqys’ku VsDuhDlß ij muds 'kks/k gsrq 
ih,p- Mh- dh mikf/k iznku dh x;h

● MkW- :ik nk;xqIrk] ofj"B izeq[k oSKkfud us igyh LekVZ eVhfj;Yl oYMZ dk¡xszl&2015 ¼McY;w lh ,l 
,e & 2015½ esa izfrHkkfxrk rFkk vkeaf=r O;k[;ku izLrqr djus gsrq 23&25 ekpZ] 2015 dh vof/k esa cqlku] 
nf{k.k dksfj;k dh ;k=k dhA  

● MkWa- ih- v’kksdu] ofj"B oSKkfud us QqyczkbV &usg: ,dSMfeDl ,.M izksQs’kuy ,Dlsysal Qsyksf’ki
¼;w-,l-vkbZ-bZ-,Q-½ ij 26 vxLr] 2014 ls 25 eÃ ] 2015 dh vof/k ds fy, okWaf’kaxVu LVsV ;qfuoflZVh] 
;w-,l-,- dh ;k=k ij izLFkku fd;kA 

● MkW- ts-ih-'kqDy] izeq[k oSKkfud dks e-iz- esa fjeksV lsaflax ds {ks= esa vlk/kkj.k ;ksxnku gsrq bafM;u 
lkslk;Vh vkWQ fjeksV lsaflax ¼Hkksiky pSIVj½ }kjk  ds ds flag iqjLdkj ¼2014½ iznku fd;k x;kA 

● Jh jkefd’kksj] okgu pkyd] 24 tqykÃ] 2014

,e , lh ih ;kstuk ds varxZr foÙkh; mUu;u

mPp f’k{kk

fons’k izfrfu;qfDr

iqjLdkj  

nq[kn fu/ku ij 'kksd laosnuk

ekuo lalk/ku

MkW- lR;czr nkl] funs’kd 
fnukad 31 ekpZ] 2015 dks LVkQ lnL;

lewg–IV 
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MkW- uohu pan eq[; oSKkfud 
Jh ih-Mh- ,dcksVs eq[; oSKkfud
MkW- ,-ds- >k eq[; oSKkfud
MkW- vks-ih- eksnh eq[; oSKkfud
MkW- ts-ih- c.kZoky eq[; oSKkfud
MkW- ch-ds- izlkn eq[; oSKkfud
MkW- ,e-,l- ;kno eq[; oSKkfud
MkW- ,l-,l- ve`rQys eq[; oSKkfud
MkW- :ik nklxqIrk ofj"B izeq[k oSKkfud
MkW- vkj- ds- eksjNys ofj"B izeq[k oSKkfud
MkW- ,l-,-vkj- gk’keh ofj"B izeq[k oSKkfud
MkW- eqjkjh izlkn ofj"B izeq[k oSKkfud
MkW- ,l-ds- lka?kh ofj"B izeq[k oSKkfud
MkW- Mh-ih- eaMy ofj"B izeq[k oSKkfud
MkW- vkbZ-ch- flag ofj"B izeq[k oSKkfud
MkW- ,l-ds-,l- jkBkSj ofj"B izeq[k oSKkfud
MkW- ,-ds- flag ofj"B izeq[k oSKkfud
MkW- ih- v’kksdu ofj"B izeq[k oSKkfud
MkW- vkj- ds- jkSys izeq[k oSKkfud
Jh vkj-,l- vfgjokj izeq[k oSKkfud
MkW- EkksgEen vdje [kku izeq[k oSKkfud
MkW- euh"k eqn~xy izeq[k oSKkfud
MkW- ts- ih-'kqDy izeq[k oSKkfud
MkW- j?kqoa’kh jke izeq[k oSKkfud
Jh ,p-,u- HkkxZo izeq[k oSKkfud
Jh latho lDlsuk izeq[k oSKkfud
Jh- ,l- Jhear izeq[k oSKkfud
MkW- nhfIr feJk izeq[k oSKkfud
MkW- ,l- eqjyh izeq[k oSKkfud
MkW- ts-ih- pkSjfl;k ofj- oSKkfud 
Jh vkj-ds- HkkfjY;k ofj- oSKkfud 
MkW- ,u- lrh’k ofj- oSKkfud 
Jh- lat; ds- iaFkh ofj- oSKkfud
Jh- esjkt vgen oSKkfud
Jh xkSjo dqekj xqIrk oSKkfud
Jh lrkuan feJkk oSKkfud
Jh vfHk"ksd ik.Ms oSKkfud
Jh  osadV vIiyk ujlS¸;k lh,p oSKkfud
Jh euh"k ,l oklfud oSKkfud
MkW- vYkdk feJk oSKkfud



● MkW- ,MoMZ ihVlZ] ofj"B rduhdh vf/kdkjh ¼2½ ls ofj"B rduhdh vf/kdkjh ¼3½

● MkW- Lo.kkZ xkSjh] ofj"B rduhdh vf/kdkjh ¼2½ ls ofj"B rduhdh vf/kdkjh ¼3½

● Jh vks-ih- pkSjfl;k] rduhdh lgk;d III ¼2½ ls rduhdh lgk;d III ¼3½

● Jh ,-ds- vlkVh] ofj"B rduhf’k;u¼1½@II ¼3½ ls ofj"B rduhf’k;u¼2½@II ¼4½

● Jh ,u- lkgk] ofj"B rduhdh vf/kdkjh ¼3½ ih-ch- 3 ls izeq[k rduhdh vf/kdkjh ih-ch- 4

● Jh Vh- ,l- oh- lh- jko] ofj"B rduhdh vf/kdkjh ¼2½ ls ofj"B rduhdh vf/kdkjh ¼3½ 

● Jh ,e- ds- cku] ofj"B rduhdh vf/kdkjh ¼2½ ls ofj"B rduhdh vf/kdkjh ¼3½ 

● Jh ,l- ds- lw;Zoa’kh] ofj"B rduhf’k;u ¼1½ ofj"B rduhf’k;u ¼2½

● Jh ,u- ,l- tkno] iz;ksx’kkyk lgk;d I ¼3½ ls iz;ksx’kkyk lgk;d I ¼4½ 

● Jh ,u- fo’oukFku] ofj"B vk’kqfyfid ls futh lfpo

● Jherh lrh fot;u] ofj"B vk’kqfyfid ls futh lfpo

● Jh gfjgj flag ;kno] lgk;d lk-] Js.kh II

● Jh nsorkuan izlkn] Vh ,.M dkWQh esdj 

● MkW- ,e-Mh- xks;y dks Hkkjrh; izkS|ksfxdh laLFkku] ubZ fnYyh }kjk muds 'kks/k izca/k ßCykLV fjLikWUl vkWQ 
LVªDplZ ,UM bV~l fefVxs’ku ;wftax ,MokULM ykbVosV eVhfj;YlÞ ds fy, ih ,p- Mh- dhs mikf/k iznku 
dh x;hA

● MkW- ,-ds- flag] ofj"B izeq[k oSKkfud dks vkjthihoh] Hkksiky ls ÞbQsDV vkWQ izkWlsflax iSjkehVlZ vkWu 
,DLVªwtu ;wftax ,DlisfjesaV’ku fon ekWMfyax eVhfj;Yl ,.M fleqys’ku VsDuhDlß ij muds 'kks/k gsrq 
ih,p- Mh- dh mikf/k iznku dh x;h

● MkW- :ik nk;xqIrk] ofj"B izeq[k oSKkfud us igyh LekVZ eVhfj;Yl oYMZ dk¡xszl&2015 ¼McY;w lh ,l 
,e & 2015½ esa izfrHkkfxrk rFkk vkeaf=r O;k[;ku izLrqr djus gsrq 23&25 ekpZ] 2015 dh vof/k esa cqlku] 
nf{k.k dksfj;k dh ;k=k dhA  

● MkWa- ih- v’kksdu] ofj"B oSKkfud us QqyczkbV &usg: ,dSMfeDl ,.M izksQs’kuy ,Dlsysal Qsyksf’ki
¼;w-,l-vkbZ-bZ-,Q-½ ij 26 vxLr] 2014 ls 25 eÃ ] 2015 dh vof/k ds fy, okWaf’kaxVu LVsV ;qfuoflZVh] 
;w-,l-,- dh ;k=k ij izLFkku fd;kA 

● MkW- ts-ih-'kqDy] izeq[k oSKkfud dks e-iz- esa fjeksV lsaflax ds {ks= esa vlk/kkj.k ;ksxnku gsrq bafM;u 
lkslk;Vh vkWQ fjeksV lsaflax ¼Hkksiky pSIVj½ }kjk  ds ds flag iqjLdkj ¼2014½ iznku fd;k x;kA 

● Jh jkefd’kksj] okgu pkyd] 24 tqykÃ] 2014

,e , lh ih ;kstuk ds varxZr foÙkh; mUu;u

mPp f’k{kk

fons’k izfrfu;qfDr

iqjLdkj  

nq[kn fu/ku ij 'kksd laosnuk

ekuo lalk/ku

MkW- lR;czr nkl] funs’kd 
fnukad 31 ekpZ] 2015 dks LVkQ lnL;

lewg–IV 
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MkW- uohu pan eq[; oSKkfud 
Jh ih-Mh- ,dcksVs eq[; oSKkfud
MkW- ,-ds- >k eq[; oSKkfud
MkW- vks-ih- eksnh eq[; oSKkfud
MkW- ts-ih- c.kZoky eq[; oSKkfud
MkW- ch-ds- izlkn eq[; oSKkfud
MkW- ,e-,l- ;kno eq[; oSKkfud
MkW- ,l-,l- ve`rQys eq[; oSKkfud
MkW- :ik nklxqIrk ofj"B izeq[k oSKkfud
MkW- vkj- ds- eksjNys ofj"B izeq[k oSKkfud
MkW- ,l-,-vkj- gk’keh ofj"B izeq[k oSKkfud
MkW- eqjkjh izlkn ofj"B izeq[k oSKkfud
MkW- ,l-ds- lka?kh ofj"B izeq[k oSKkfud
MkW- Mh-ih- eaMy ofj"B izeq[k oSKkfud
MkW- vkbZ-ch- flag ofj"B izeq[k oSKkfud
MkW- ,l-ds-,l- jkBkSj ofj"B izeq[k oSKkfud
MkW- ,-ds- flag ofj"B izeq[k oSKkfud
MkW- ih- v’kksdu ofj"B izeq[k oSKkfud
MkW- vkj- ds- jkSys izeq[k oSKkfud
Jh vkj-,l- vfgjokj izeq[k oSKkfud
MkW- EkksgEen vdje [kku izeq[k oSKkfud
MkW- euh"k eqn~xy izeq[k oSKkfud
MkW- ts- ih-'kqDy izeq[k oSKkfud
MkW- j?kqoa’kh jke izeq[k oSKkfud
Jh ,p-,u- HkkxZo izeq[k oSKkfud
Jh latho lDlsuk izeq[k oSKkfud
Jh- ,l- Jhear izeq[k oSKkfud
MkW- nhfIr feJk izeq[k oSKkfud
MkW- ,l- eqjyh izeq[k oSKkfud
MkW- ts-ih- pkSjfl;k ofj- oSKkfud 
Jh vkj-ds- HkkfjY;k ofj- oSKkfud 
MkW- ,u- lrh’k ofj- oSKkfud 
Jh- lat; ds- iaFkh ofj- oSKkfud
Jh- esjkt vgen oSKkfud
Jh xkSjo dqekj xqIrk oSKkfud
Jh lrkuan feJkk oSKkfud
Jh vfHk"ksd ik.Ms oSKkfud
Jh  osadV vIiyk ujlS¸;k lh,p oSKkfud
Jh euh"k ,l oklfud oSKkfud
MkW- vYkdk feJk oSKkfud
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lewg–III

lewg–II

lewg–I

iz'kklu

MkW- ,u- lkgk izeq[k rd- vf/kdkjh 
MkW- vt; ukbZd ofj rd- vf/kdkjh ¼3½
Jh vkj-ds- pkSgku ofj rd- vf/kdkjh ¼3½
MkW- tsih- ik.Ms ofj rd- vf/kdkjh ¼3½
Jh vt; dqyJs"B  ofj rd- vf/kdkjh ¼3½
Jh ekfud pUnzk ofj rd- vf/kdkjh ¼3½
Jh ih- cSuthZ ofj rd- vf/kdkjh ¼3½
MkW- ,MoMZ ihVlZ  ofj rd- vf/kdkjh ¼3½
MkW oh Lo.kkZ xkSjh  ofj rd- vf/kdkjh ¼3½
Jh ,e-ds- cku ofj rd- vf/kdkjh ¼2½
Jh Vh-,l-oh-lh- jko ofj rd- vf/kdkjh ¼2½
Jh jktsUnz dqekj lksuh ofj rd- vf/kdkjh ¼2½
MkW izHkk in~ekdju ofj rd- vf/kdkjh ¼2½
Jh vuoj vgen c['k ofj rd- vf/kdkjh ¼2½
Jh vkseizdk’k pkSjfl;k dfu- vfHk;ark
Jherh laxhrk xkeM+ rduhdh lgk-
Jh ,u- iz’kkUr rduhdh lgk-
Jh eksgEen 'kQhd ,e rduhdh lgk-
Jh [ksysUnz dqekj ukdrksM+s rduhdh lgk-
Jh nhid dqekj d’;i rduhdh lgk-
Jh cyoar cj[kkfu;k rduhdh lgk-
Jh vuwi dqekj [kjs rduhdh lgk-

Jh ;w-,e- ykdM+k ofj"B rduhf’k;u ¼2½
Jh vkj- ds- dks"Bh ofj"B rduhf’k;u ¼2½
Jh vkj- ds-  xqtZj  ofj"B rduhf’k;u ¼2½
Jh eksgEen jQhd ofj"B rduhf’k;u ¼2½
Jh  vHk; ;kno ofj"B rduhf’k;u ¼2½
Jh  enu yky xqtZj ofj"B rduhf’k;u ¼2½
Jh  v[rj mYykg  ofj"B rduhf’k;u ¼2½
Jh  fnus’k dqekj flag ofj"B rduhf’k;u ¼2½
Jh  v:.k lDlsuk ofj"B rduhf’k;u ¼2½
Jh  ,l-ds- lw;Zoa’kh ofj"B rduhf’k;u ¼2½
Jh  ,-ds- vlkVh ofj"B rduhf’k;u ¼2½
Jherh ,l- iky ofj"B rduhf’k;u ¼1½

Jh  ,l-ds- jk;dokj ySc vflLVsaV
Jh  ,l-ds- ckFke ySc vflLVsaV
Jh  ,y-,u- esgjk ySc vflLVsaV
Jh  ch-,y- iz/kku ySc vflLVsaV
Jh  ,u-,l- tkno ySc vVsMsaV ¼4½
Jh  ,y-,u- lkgw ySc vVsMsaV ¼2½
Jh  bUnzkt ;kno ySc vVsMsaV ¼2½
Jh  nsohyky jkBkSj ySc vVsMsaV ¼2½
Jh  vfuy xksaM ySc vVsMsaV ¼2½

Jh ds-vkj- ckyd`".kk iz’kklu fu;a=d  
Jh Hkkx flag f’k{kkFkhZ Hk.Mkj ,oa Ø; vf/kdkjh 
Jh vt; dqekj fo- ,oa ys- vf/kdkjh 
Jh iou dqekj JhokLro izksVksdkWy vf/kdkjh 
Jh lkseukFk etqenkj vuqHkkx vf/kdkjh ¼lk-½  
Jh izeksn dqekj flUgk vuqHkkx vf/kdkjh ¼fo ,oa ys-½ 
Jh vrqy dqekj tSu vuqHkkx vf/kdkjh ¼lk-½  
MkW- euh"kk nqcs fgUnh vf/kdkjh 
Jherh ';keyk lkseu futh lfpo 
Jherh feuh lqjsUnzu futh lfpo 
Jh lat; fouksfn;k vuqHkkx vf/kdkjh ¼fo ,oa ys-½ 
Jh ,u- fo’oukFku futh lfpo
Jherh lrh fot;u futh lfpo
Jh Mh-,e- fpycqys lgk-¼ Hka- ,oa Ø-½  xzqi&I

Jh t;iky dqtwj lgk-¼lk-½  xzqi&I

Jherh vk’kk fouksfn;k lgk-¼lk-½  xzqi&I

Jh ,u-ds- isBkjh lgk-¼lk-½  xzqi&I

Jh uhys’k t;loky lgk-¼lk-½  xzqi&I

Jh fot; uFkhys lgk-¼ Hka- ,oa Ø-½ xzqi&I

Jh fot; JhokLro  lgk-¼fo- ,oa- ys-½ xzqi&I

Jh gfjgj flag ;kno lgk-¼lk-½ xzqi&I

Jh lat; HkkoLkkj ¼fy¸ku ij½ ofj"B fgUnh vuqoknd
Jherh vuhrk Msfu;y Lokxrh  
Jherh f=’kyk jaxkjh fjdkWMZ dhij 
Jh  ds-ih- f=ikBh lqj{kk xkMZ
Jh vkj-,u- iz/kku lqj{kk xkMZ 
Jh th-ch- xqjax lqj{kk xkMZ 
Jh nsorkuan izlkn Vh ,.M dkWQh esdj  
Jh  n;kjke lQkbZokyk 
Jherh vk’kk xksykbZV pijklh
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lewg–III

lewg–II

lewg–I

iz'kklu

MkW- ,u- lkgk izeq[k rd- vf/kdkjh 
MkW- vt; ukbZd ofj rd- vf/kdkjh ¼3½
Jh vkj-ds- pkSgku ofj rd- vf/kdkjh ¼3½
MkW- tsih- ik.Ms ofj rd- vf/kdkjh ¼3½
Jh vt; dqyJs"B  ofj rd- vf/kdkjh ¼3½
Jh ekfud pUnzk ofj rd- vf/kdkjh ¼3½
Jh ih- cSuthZ ofj rd- vf/kdkjh ¼3½
MkW- ,MoMZ ihVlZ  ofj rd- vf/kdkjh ¼3½
MkW oh Lo.kkZ xkSjh  ofj rd- vf/kdkjh ¼3½
Jh ,e-ds- cku ofj rd- vf/kdkjh ¼2½
Jh Vh-,l-oh-lh- jko ofj rd- vf/kdkjh ¼2½
Jh jktsUnz dqekj lksuh ofj rd- vf/kdkjh ¼2½
MkW izHkk in~ekdju ofj rd- vf/kdkjh ¼2½
Jh vuoj vgen c['k ofj rd- vf/kdkjh ¼2½
Jh vkseizdk’k pkSjfl;k dfu- vfHk;ark
Jherh laxhrk xkeM+ rduhdh lgk-
Jh ,u- iz’kkUr rduhdh lgk-
Jh eksgEen 'kQhd ,e rduhdh lgk-
Jh [ksysUnz dqekj ukdrksM+s rduhdh lgk-
Jh nhid dqekj d’;i rduhdh lgk-
Jh cyoar cj[kkfu;k rduhdh lgk-
Jh vuwi dqekj [kjs rduhdh lgk-
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From Director’s Desk

(S. Das)
Director, CSIR-AMPRI

Bhopal

Significant technological advancements in the development of advanced 

materials have been made world over during the last few years. Some of the 

attractive features of the developed materials include lightweight, higher strength, 

cost effectiveness and environment friendliness. Typical advanced material 

systems include lightweight alloys and composites, metal foams, shape memory materials, polymers, geo-

polymer based green (cement free) concrete materials and products from industrial and other wastes, hybrid 

materials and bio-materials etc. on which CSIR-AMPRI, Bhopal is pursuing R&D activities. The material 

systems are envisaged to go a long way towards substantially improving the quality of life by way of making 

available improved products.  Needless to say those new and innovative materials would shape our life in 

future. It is a well accepted fact that new technologies can no longer be driven only by scientists. The 

society/industry has to actively participate in projects right from the stage of inception for the development of 

technologies having strong societal/economic impact. This new way of carrying out research implies 

addressing different issues, not only from technological standpoint but also from socio-economic, ethical and 

cultural public acceptance points of view.

CSIR-AMPRI, Bhopal has always been pursuing R&D activities in the area of material/process/ 

component development of direct relevance to various engineering applications that could be of interest to 

the masses including the ones bearing societal impact. Translation of labscale information into practice 

becomes an important aspect of concern in order to come closer to the objective. This could be realized 

effectively by way of taking the developed ideas/knowhow to the user/manufacturing agencies to mould the 

same into practice. CSIR-AMPRI has been quite active in this direction through transfer of knowhow/ 

technologies. Furthermore, our research on Geopolymers, Radiation Shielding Materials, Metal Matrix 

Composites, Metallic foams and nano-structured materials etc. is poised to make an impact on industries as 

well as on the society at large in near future. Our ECF improved significantly and applications have been filed 

for grant of intellectual property rights to some of our recently developed processes/materials.

This Annual Report places on record our efforts to excel in the areas of our R&D activities and results 

achieved.
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About CSIR-AMPRI Bhopal

Current Programmes and Future Perspectives

Advanced Materials and Processes Research Institute (AMPRI), Bhopal was instituted in May 1981 as 

“Regional Research Laboratory” (RRL) and officially started functioning from CSIR, New Delhi.  The present 

name of the institute (CSIR-AMPRI) came into existence in the year 2007 based on the recommendations of 

the Governing Body of the Council of Scientific & Industrial Research to reflect a futuristic outlook. Since then, 

elaborated R&D programmes in the area of lightweight materials such as Al and Mg alloys, metallic and 

polymer based composites, foams, and functional materials; nano-materials; new materials based on 

industrial wastes such as fly ash and red mud; and CSIR-800 projects of societal relevance have been 

undertaken by the Institute. These programmes have an industry/user link from the stage of inception itself. A 

state of the art processing and characterization facility and simulation modelling capabilities is being set up to 

trigger new material development, innovations and improvements.

The present manpower includes 40 scientists (against the sanctioned strength of 100) that are well 

trained in different disciplines of materials science and other related areas along with 76 supporting staff. The 

number of scientists is planned to increase suitably in the near future in view of the widened range of R&D 

activities.  AMPRI is equipped with modern facilities for material synthesis, processing and property 

characterization such as SEM, pressure die casting machine, semisolid processing unit, rolling mill, Mg 

melting unit etc.  FESEM, cryomilling unit and those related to nanoscale R&D are being established.

Current activities of AMPRI are broadly categorized under:

l Lightweight Materials 

l Nanostructured Materials 

l Smart and Functional Materials 

l Waste to Wealth 

l CSIR-800 

In the category of lightweight materials, important activities relate to Al metal matrix composites, 

polymer matrix composites and metal foams.  AMPRI has laid a major emphasis on the development of 

lightweight material like foams based on Al-, Ti- and Ni- alloys and stainless steels, in-situ and nanoparticle 

reinforced MMCs. Also, activities on hybrid composites, biodegradable polymeric materials, electromagnetic 

forming and materials modelling and design are in the offing. Focus is now on to technology transfer to needy 

industries and to orient the ongoing activities more towards application driven.

In the area of waste to wealth, the Institute has largely worked on the utilization of flyash and redmud 

while other industrial wastes like copper tailing, marble dust, polymer wastes are also being paid due 

attention.  The Institute has developed wood substitute technologies using redmud, flyash and natural fibres 

that have potential for application in making doors, panels, partitions and furniture. AMPRI has also 

developed Radiation Shielding Materials from Red Mud and holds a US Patent on the work.  The potential 

applications of this technology would be for the shielding of gamma and neutron in nuclear power plants and 

for diagnostic X-ray shielding in X-ray and CT scan rooms.  Attempts are being made to exploit the developed 

materials for commercial applications. Another important development in this area is the formulation of green 

concrete utilizing fly ash (thermal power plant waste) as one of its major constituents. The developed concrete 

is water free, does not need water for curing, is a quick setting type and holds potential for constructional 

applications. The process and material is ready for application in practice. A patent in this regards has also 

been granted by USA on the developed green cement and the technology has been transferred to an industry. 

Work is also in progress in the direction of developing radiation shielding transparent concrete for nuclear 

power plant applications. 

AMPRI has worked on various rural development and dissemination activities having application 

potential for the benefit of the masses.  During the 11th Five Year Plan, the Institute has taken up a project on 

Sisal Fibre Technologies for Rural Employment Generation under Rural Sector Projects.   Sisal plant 

produces the hard vegetable fibre which will have applications in cordage and handicrafts.  The yarn and 

textile made out of this fibre is used for making composites for applications in sectors like housing, 

automobile, geotextiles, etc.  R&D activities are being pursued in the areas of smart and functional materials 

e.g. shape memory materials (alloys, metal foams and polymers) in terms of establishing processing-

microstructure-composition-property correlations with an ultimate objective to translate the lab scale 

information into practice. Nanostructured materials are another area of R&D being undertaken at the 

Institute.

CSIR-AMPRI, Bhopal is committed to develop innovative, cutting 

edge, internationally competitive, energy efficient and environmental 

friendly technologies / products in the area of advanced materials for 

social benefits and to contribute to the Nation’s Economy.

V
is

io
n

M
a

n
d
a
te

l Research & Development on Engineering Materials for Strategic 

High Performance and Societal Applications

l Materials, Processes and Technology Development for 

Component / Products for a variety of engineering materials, 

including Metals & Alloys, Composites, Polymers, Building 

Materials and materials from Waste

l To undertake consultancy, sponsored, grant-in-aid, network & 

other national, international projects for both public and private 

sectors in above areas.
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th
CSIR 12  Five Year Plan Projects

S.No. Project  Title 

1. ESC0101

Novel Energy Effective Metallic Materials for Engineering Applications

Nodal Lab: CSIR-AMPRI, Bhopal 

2. ESC0201

Design and Development of Thermo Responsive & Magnetic Shape Memory Materials and

Devices for Engineering Applications

Nodal Lab : CSIR-AMPRI, Bhopal

3. ESC0103

Development of Novel CSIR Technologies for Manufacturing Tailored and Patient-Specific

Bioceramic Implants and Biomedical Devices at Affordable Cost (BIOCERAM)

Nodal Lab : CSIR–CGCRI, Kolkata

4. ESC104

Advanced Ceramic Materials and Components for Energy and Structural 

Application (CERMESA)

Nodal Lab: CSIR-CGCRI, Kolkata

5. CSC0134

Molecules to Materials to Devices (M2D) 

Nodal Lab: CSIR-NIIST, Thiruvananthapuram

6. ESC 0306  

Development of Spatial Decision Support Systems (SDSS) and Hydrological Modelling 

for Assessment and Management of Nutrient and Pesticide Pollution Load as NPS 

pollution in Agricultural Watersheds

Nodal Lab: CSIR–NEERI, Nagpur

7. ISC0102

CSIR Knowledge Gateway and Open Source Private Cloud Infrastructure (KNOWGATE)

Nodal Lab: CSIR-NISCAIR, New Delhi

Grant-in-Aid Projects

S. No. Title of the Project Funding Agency

1. Utilization of Low Cost Minerals of Madhya Pradesh for the Development of 

Hyper Branched Aluminium (HAS) and Mesoporous Silica Material to 

Sequester the Effects of Green House Gases

MPCST Bhopal

2. Characterizing Numerical SZW Evaluation for Determining Ductile Material 

Fracture Toughness (Jszw)

BRNS Mumbai

3. Development of Optimization of Processes for Permanent Hydrophilic and 

Hydrophobic Surface Coatings with Nano Particles for Multifunctional 

Finishing of Textiles

DST New Delhi

4. Development of Cast In-Situ Copper Based Composite for Naval Applications NRB Mumbai

5. Development of Design Mix of Irradiation Shielding Concrete Using 

Advanced Shielding Materials

 BRNS Mumbai

6. Development of Porous Bio-Active Ti-Based Composites for Bio-Implant 

Applications

DBT New Delhi

7. Water Oxidation Catalysis by Cheap and Abundant First Row Transition 

Series Metal Oxides

DST New Delhi

8. Deformation behavior of Aluminium Alloy Sheet in Non-Axisymmetric Stretch 

Flanging Process by Experimentation and Finite Element Method

SERB New Delhi

9. R&D Studies on the Development of Advanced Geopolymeric Casting 

Materials for Protection of Corrosion of Mild Steel Reinforcement Used in 

Concrete Structure

MPCST Bhopal

10. Use of Cenosphere for Making Cost Effective Aluminium Cenosphere 

Syntactic Foam for Engineering Applications and Metal Artefacts

MPCST Bhopal

11. Modeling of Soil Behavior Change due to Ground Water Level Variation for 

Rural Water Resource Management

MPCST Bhopal

12. Prosthetic Applications of Shape Memory Alloys NASI Allahabad

13. Development of Fly ash based advanced Ligno Silico Aluminious 

Geopolymeric Binder Useful for Making Cement Free Concrete

BMTPC New Delhi 
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Sponsored Projects

S. No. Title of the Project Funding Agency

1. Utilization of a Variety of Fly Ashes Available at M/s JSPL, Raigarh for 

Developing Cementatious Ligno-Silico-Aluminous (LSA) Materials

JSPL, Raigarh

2. Development of Aluminium Alloy Silicon Carbide Metal Matrix Composites & 

Analysis as per Specifications

NSTL, 

Visakhapatnam

3. Feasibility study on variety of Fly Ashes Available at M/s  Sesa Sterilite 

Limited (Vedanta Group Company) Langigary District Kalahandi, Orissa for 

Developing Cement Free Concrete

SSL

Vendanta Group 

Company

4. Utilization of Barium Sulphate Sludge (Brine Sludge) generated during 

Caustic Soda manufacturing Process Operations at M/s Grasim Industries 

Limited, Chemical Division, Birlagram 

Nagda (M.P.) for Making Radiation Shielding Materials by Innovative Method

GIL,  B i r lagram,  

Nagda

Consultancy Projects

S. No. Project  Title Funding Agency

1. Turbine Blade Failure Analysis STPS, Sarni, 

2. Impact of PoP Made Idols Structure on Immersion in Water Bodies MPPCB , Bhopal

3. Assessment of Air and Water Quality At Identifies Location Around 

Bina Refinery for Bharat Oman Refinery Limited, Bina, Sagar

BORL, Bina

4. Pollution Load Study for the Existing Poly Aluminium Chloride  (PAC) 

Plant and Proposed Expansion

GIL, Birlagram, Nagda

5. Use of Fly Ash in Agriculture at Adani Power Maharashtra Limited, 

Tirora, Gondia, Maharashtra

APML, Tirrora, Gondia
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CSIR 12  Five Year Plan Projects

Novel Energy Effective Metallic Materials for Engineering Applications

Under the projects, developments include activities pertaining to the making and characterization of (a) 

foam and (b) fine particle MMCs and related aspects as discussed below:

Foam has been prepared employing both powder and liquid metallurgy routes taking Ti,   Al, and Fe 

based alloys and their composites as the matrix material.  The influence of parameters like quantity & type of 

the foaming agent, dispersoid morphology and content on the pore morphology, content and mode of 

distribution, and foam characteristics has   been investigated. Hybrid foams containing nano  and micro 

particle dispersoids have also been synthesized. Application potential of the developed foams lies in health, 

automobile and other engineering sectors in view of their one or more of the attractive features such as noise 

attenuation, vibration damping, energy absorption, light weight, biocompatibility etc.  

Attempts have been made to sandwich Al foam with a polymeric sheet around. In this case, flat pieces of 

Al alloy foam have been prepared employing liquid metallurgy route. Hybrid foams adding SiC and CNT as 

the thickener/strengthener have also been synthesized. The foam pieces have then been given a covering of 

polymeric sheets to protect/strengthen their surfaces. Studies have shown good foam/polymer interfacial 

bonding and improvement in stability, strength, damping and thermal insulation characteristics. The so 

developed sandwich foam is lightweight and shows improved thermal insulation, noise attenuation and 

vibration damping characteristics. They have potential for use in applications needing thermal insulation, 

noise and vibration attenuation and weight reduction. The influence of the chemistry of polymeric case was 

also studied. Majority of the pores were in the size range of 1-4 mm. Sandwiches with cases containing fly ash 

particles in polyurathene showed the least failure strength while its strain (and hence energy absorption 

capacity) was the highest. Replacing the polyurathene matrix in the casing with epoxy caused the strength to 

increase while energy absorption followed a reverse trend. Further addition of jute cloth in epoxy along with 

flyash led to a further reduction in energy absorption capacity while strength showed an increase. 

 Foam

 Al foam by melt route 

Al foam pore morphology Pore size distribution

Microstructure of Al foam

Cross sectional view of a typical sandwich     

Typical features of a polymer-Al foam sandwich

Properties of the three different foam-polymer sandwiches  with different polymer casings (sheets)

S.No. Property Case Chemistry

Polyurethene + 

Flyash

Epoxy resin + 

Flyash 

Epoxy Resin + Flyash + 

Jute cloth

1. Density, g/cc 0.48 1.75 1.84

2. UCS,  MPa 2.5 7.5 177

3. Maximum strain 0.06 0.03 0.007

4. Young’s Modulus, GPa 0.43 3.3 7.26

5. Shear modulus, GPa 0.16 1.2 2.8

P/M processed (Ti and Steel) foams 

Ti and steel foams with a wide range of porosity (50-85%) and cell size ( 50-300 µm) were produced.  

The foams were characterised in terms of microstructural features, energy absorption capacity and 

mechanical properties. The foams contains porosity upto 85% and their strength varied in the range of 15-100 

MPa depending on relative density. The strength and energy absorption capacity of the foam depended on 

sintering temperature and relative density. Interconnectivity of pores in the foams has been confirmed 

through the passage of water from one end to the other. Copper foams have also been  prepared. These 

foams can be used as heat sink or as sleeping heat pump in electronic industries.  
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 Ti-foam disc (size: 50 mm dia and 15 mm height )  Stainless steel foam (size: 50 mm x 50 mm x 15 mm)

Ti-foam with 75% porosity Stainless steel foam with 85% porosity

 Microstructure of foams  

Flow stress of the steel foam as a function of  relative density at different strain levels

Simulation studies on automotive crash box

Foam filled crash box is drawing scientific attention for application in automobiles for better specific energy 

absorption leading to a more effective crash management. 3D finite element modeling of an automobile crash 

box has been done under impact loading. Comparative study between empty and aluminum foam filled crash 

boxes has been carried out in terms of its crashworthiness. Optimum performance of the foam in terms of 

energy absorption capacity has been studied through FEM analysis. A 2D model of the foam has been 

developed as a function of void fraction. Uniaxial displacement control compressive test has been carried out 

to find out the optimum void fraction for maximum energy absorption at high strains.

 Steel crash box without a foam insert  Steel crash box with a foam insert

FEM analysis of the influence of inserting Al  alloy foam in a crash box (steel) casing on deformation 
pattern;  higher number/degree  of folds/buckling in the foam filled crash box suggests higher energy 
absorption

16 17



 Ti-foam disc (size: 50 mm dia and 15 mm height )  Stainless steel foam (size: 50 mm x 50 mm x 15 mm)

Ti-foam with 75% porosity Stainless steel foam with 85% porosity

 Microstructure of foams  

Flow stress of the steel foam as a function of  relative density at different strain levels

Simulation studies on automotive crash box

Foam filled crash box is drawing scientific attention for application in automobiles for better specific energy 

absorption leading to a more effective crash management. 3D finite element modeling of an automobile crash 

box has been done under impact loading. Comparative study between empty and aluminum foam filled crash 

boxes has been carried out in terms of its crashworthiness. Optimum performance of the foam in terms of 

energy absorption capacity has been studied through FEM analysis. A 2D model of the foam has been 

developed as a function of void fraction. Uniaxial displacement control compressive test has been carried out 

to find out the optimum void fraction for maximum energy absorption at high strains.

 Steel crash box without a foam insert  Steel crash box with a foam insert

FEM analysis of the influence of inserting Al  alloy foam in a crash box (steel) casing on deformation 
pattern;  higher number/degree  of folds/buckling in the foam filled crash box suggests higher energy 
absorption

16 17



Metal Matrix Composites 

 High pressure die casting for making MMC brake drums 

 Al/Mg alloy & composite rolled plates and extruded rods 

Microstructural refinement through ultrasonic vibration of Al-Si alloy melt

Synthesis of metal matrix composites with dispersed fine particles employing liquid metallurgy route 

has rather been a challenge in view of issues like greater tendency of fine dispersoid particles towards 

clustering/coagulation and poor dispersoid/matrix bonding. Ultrafine particles of ceramic dispersoid phase 

usually form clusters when externally mixed with the liquid metal due to their fine size and poor wettability. The 

severity of the problem could be reduced significantly through ultrasonic vibration of the melt during the 

synthesis of composites employing external addition of the dispersoid phase.  In-situ generation of the 

reinforcement phase in a composite offers a number of advantages (over the ex-situ process involving the 

external addition of the dispersoid phase into the matrix).  They include good dispersoid-matrix interfacial 

bonding, more uniform distribution of the dispersoid phase in the matrix, better control over the morphology of 

the reinforcement phase and ability to disperse ultrafine particles of the second phase usually not possible 

through the external addition process. However, even this alone does not become effective to take care of the 

problem totally. Accordingly, measures like subjecting the in-situ composite melt to ultrasonic vibration prior to 

solidification are envisaged to offer better results. Processes like secondary deformation and pressurized 

solidification techniques are also effective in sorting out some of the problems associated with composites 

like segregation of dispersoid phases,  flowability issues in making intricate shaped castings, inferior 

dispersoid/matrix bonding etc. 

Some studies have been carried out to testify the understanding as summarized below:

Attempts are being made to make automobile brake drums using Al MMC employing high pressure 

diecasting technique in order to attain improved properties. Encouraging results have been obtained. 

Attempts are also on to look for interaction with user agencies. 

One of the primary requirements for making MMCs deformable is to disperse (ultra) fine dispersoid 

since the (fine) particles impart dispersion strengthening and improved degree of homogeneity of distribution 

all through the material. Accordingly, synthesis of MMCs with fine particles becomes imperative to obtain their 

extruded/rolled shapes. In this direction, initial trials are on to extrude fine particle dispersed Al MMCS for 

improved characteristics/performance as discussed below: 

To begin with, ultrasonic vibration of an Al-Si (BS LM6) alloy melt for varying duration has been carried 

out. Microstructural refinement along with increased strength and ductility have been observed as a result of 

increasing duration of ultrasonic vibration while hardness of the samples was noted to follow a reverse trend. 

The treatment is envisaged to enable dispersion of ultrafine particle dispersion in the melt for synthesizing 

ultrafine particle dispersed MMCs with improved characteristics and performance. 

Microstructural features after 5 minutes of ultrasonic treatment 

Microstructural features after 10 minutes of ultrasonic treatment 

Microstructural refinement in LM6 Al-Si alloy as a result of increasing 

duration of ultrasonic vibration 

(b)

(d)(c)
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Tensile properties of LM6 Al-Si alloy as a function of the duration of ultrasonic  vibration

Hardness of LM6 Al-Si alloy as a function of the duration of ultrasonic vibration

In-situ Al alloy composites 

In-situ generation of the fine dispersoid phase has been used to synthesize 5083 Al-TiC particle 

composites. The composite melt has been subjected to ultrasonic treatment prior to solidification. This has 

led to an improved degree of homogeneity of (fine) particle dispersion in the matrix leading to  higher 

hardness and strength. 

Before Ultrasonic Treatment After ultrasonic treatment

Microstructure of aluminum alloy 5083

Before ultrasonic treatment After ultrasonic treatment
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Before ultrasonic treatment After ultrasonic treatment

Microstructure of in-situ Al alloy 5083-5%TiC composite

Mechanical properties of the alloy and composites before and after ultrasonic treatment.

Materials Compressive 

Strength (MPa) 

before ultrasonic 

treatment

Compressive 

strength (MPa) 

after ultrasonic 

treatment

Hardness, (HV) 

before ultrasonic 

treatment

Hardness (HV) 

after ultrasonic 

treatment

5083 Al 236 439 63 80

5083 Al - 5 wt % TiC 251 421 74 82

5083 Al -10 wt % TiC 277 416 92 93

Nano Particle Dispersed Al Alloy Composites

A modified stir casting technique has been developed for making nano-alumina particle dispersed 

aluminum alloy matrix composites. In this technique, the particles are not directly added to the matrix but in 

the form of sintered pellets of Al alloy with 10-30 wt% alumina particles. This led to the dissolution of aluminum 

alloy from the pellets and gradual release of alumina particles in the melt which in turn get distributed in the 

matrix due to the stirring action. It also helps to refine the microstructure of the matrix. Improvement in the 

properties of the composites has been observed as a result of even a small quantity of the nano size 

dispersoid phase. For example, ~20-30% improvement in compressive yield strength, elongation and 

hardness has been achieved with just 1 wt% nano alumina particle addition.  As the dispersoid particles are of 

nano size, the composites are envisaged to have better formability than conventional composite materials. 

High strength Al/Mg Alloys Rod  through ECAP  

Attempts are being made to subject Al and its alloys to equal channel angular processing (ECAP). An 

ECAP die has been designed and fabricated for the purpose and initial trials made. Preliminary results are 

encouraging in terms of microstructural refinement and improvement in properties e.g. higher hardness 

ECAP of Al in progress

Microstructures of pure Al (a) before ECAP (b) after ECAP at low magnification and 

( c) after ECAP at higher magnification

(a) (b) (c)
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High strength and high temperature stability P/M Al alloy

The requirement of high strength materials for advanced engineering applications including automobile 

and aerospace applications has led to the development of fine microconstituents in materials.  The unique 

microstructural features and high strength characteristics of nanostructured materials make them suitable for 

structural applications. In view of the above, an attempt has been made to synthesize nanostructured 

materials based on Al alloys. The process involves the generation of nanostructured powder alloy by 

cryomilling and high energy ball milling followed by subsequent consolidation using microwave and/or spark 

plasma sintering techniques and secondary deformation thereof. High strength pre-alloyed (2024 and 7075) 

aluminium alloy powders have been used for the study. Preliminary characterization of the powder (un-milled 

condition) has been carried out in terms of morphology, composition, compressibility and sintering behaviour. 

Further, milling of 2024 with Ti has been carried out in an attritor mill in an inert atmosphere. Milled Material 

has been hot-pressed in a vacuum furnace under different process parameters. It has been observed that 

higher pressure during hot-pressing leads to increased sintered density. Also, higher Ti content in the alloy 

caused a greater degree of crystallite size refinement. The alloy having more Ti attained very high (~100%) 

density even at lower sintering temperatures and lower pressures. The hardness level (130HV) of the hot 

pressed Ni containing samples was significantly higher compared to that of 70-80 HV for the wrought 2024 

alloy in T1 condition. Secondary deformation of hot-pressed 2024 compact is underway. 

Crystallite size reduction with increasing milling duration

Design and Development of Thermo Responsive & Magnetic Shape Memory 

Materials and Devices for Engineering Applications  

Shape memory materials (SMMs) are one of the thrust areas of research at CSIR-AMPRI, Bhopal in the 

12th Five Year Plan. Research activities in this context pertain mainly to (i) synthesis and development of 

newer classes of shape memory materials and (ii) development of cost effective and more sensitive SMMs. 

Attempts are being made to synthesize newer versions of shape memory alloys (SMAs),  SMA foam and 

shape memory polymer (SMP) composites. The outcome is expected to be in the form of demonstrative 

shape memory materials in the form of wire, coil, plate and slab. Attempts would also be made to make 

demonstrative prototype components from the above SMMs.

Pre-alloyed Ni-Ti foams with varying porosity (50-80%) levels have been prepared through powder 

metallurgy route using NH4HCO3 as the space holder. Foam samples of different shapes and sizes (50 mm x 

50 mm x 15 mm, 40 mm dia and 20 mm height disc, 20 mm x10 mm x 2 mm) were made. The foams clearly 

exhibited uniformly distributed macropores.  Micropores were also seen within the cell walls.  The micropores 

provide interconnectivity amongst the neighbouring cells. The foam primarily contained NiTi phase and a 

minor amount of Ni3Ti. Elastic, pseudoelastic and plastic strain recovery of Ni-Ti foams has been examined 

as a function of relative density through loading and unloading cycle testing. In the unloading part, the strain 

unloading cycles shows three regimes namely (i) elastic, (ii) plastic and (iii) recovery strain. The recovery 

strain is responsible for the shape memory effect; greater is the recovery strain, more the shape memory 

effect. The recovery strain increased with increasing relative density while increasing severity of deformation 

showed a reverse trend.  The Ni-Ti foams exhibited recovery strain of around 3-5% when subjected to 10% 

deformation.  The plateau stress and energy absorption follows a power law relationship. On the other hand, 

the densification strain followed a linear relationship with relative density.  

 Ni-Ti SMA foam 

       0.35                                 0.30                                      0.25                                     0.18 

Ni-Ti foams of varying relative densities

Strips of Ni-Ti foam
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Microstructures  of Ni-Ti foam, EDX and XRD analysis

Variation of plateau stress with relative density

Energy absorption as a function of relative density

Densification strain as a function of relative density

Loading and unloading cycles of the Ni-Ti foams with varying 
relative densities under compression loading at a strain rate of 0.01

26 27



Microstructures  of Ni-Ti foam, EDX and XRD analysis

Variation of plateau stress with relative density

Energy absorption as a function of relative density

Densification strain as a function of relative density

Loading and unloading cycles of the Ni-Ti foams with varying 
relative densities under compression loading at a strain rate of 0.01

26 27



Cu-based shape memory alloys (SMAs) through liquid metallurgy 

Cu-based shape memory alloys (SMAs) are being seen as prospective alternatives to the more 

commonly used Ni-Ti ones in applications that do not require biocompatibility. They have wide spread 

applications such as sensors, actuators, vibration damping materials, etc. This is due to their low cost, high 

thermal stability and higher transformation temperatures. However, despite being in the forefront of R&D 

since long, Cu-based SMAs are still in their developmental stage and seldom available commercially due to 

limitations like low transition temperatures, poor mechanical properties, low ductility and stabilization of 

martensite phase and fatigue. In this direction, attempts are being made to improve transition temperatures 

and the amount of martensite formation in Cu-Al alloys through compositional modifications.  Effects of 

ternary/quarternary additions of Mn, Ni and Zn on microstructural features, martensite formation and 

transformation temperatures are being investigated.  A few potential alloy compositions are also being 

subjected to secondary processing like rolling and wire drawing and subsequently the possibilities of 

component making would also be explored.

Effects of 3-5% Ni addition to Cu-15Al alloys on martensite formation have been studied.  It has been 

observed that martensite forms in alloys containing Ni above 4%. The main limitation in this case is large grain 

size of the alloys. In an attempt to reduce the grain size, 0.1-0.5% of different grain refiners (CeO , Y O  and 2 2 3

Zr) was added to the Cu-15Al-4Ni alloy leadimg to grain refinement from 150 to 50 µm.    The microstructure 

of the quenched samples exhibited two types of thermally induced martensite (' and ') to co-exist. In this case, ' 

has a more accommodating and zig zag structure than '. Increasing amount of CeO , increased the amount of 2

the ' phase as structure is becoming more accommodating; best performance observed for the alloy with 

0.5% CeO . Addition of Y O and Zr to this alloy was not found to be satisfactory. Addition of 10% Zn to the Cu-2 2 3 

Al-Ni base alloys (Cu-12Al-4Ni and Cu-12Al-5Ni) resulted in the formation of flower shaped martensite typical 

of γ-phase. Martensitic phases observed during XRD studies of CuAl, CuZn and Al Cu  were different from 4 9

that of the base alloy. Clear peaks pertaining to A  and A  were observed during DSC studies in the Zn s f

containing alloys unlike the base alloy. Addition of 10% Zn to the Cu-Al-Ni base alloys (Cu-12Al-4Ni and Cu-

12Al-5Ni) resulted in a completely changed microstructure in the quenched condition where flower shaped 

martensite typical of γ-phase precipitated. Also, best results were observed in the alloy with composition Cu-

12Al-4Ni-10Zn. The microstructure was shown to be very much dependent on alloying constituents. Thus it 

can be concluded that addition of Zn has an additive effect; better is 74Cu- 12Al-4Ni-10Zn. Further addition of 

5-10% Mn to the above alloy (74Cu- 12Al-4Ni-10Zn) was also made to see the effect. The cast structure was 

granular in all the cases with grain size in the range of 50-100 µm. This type of α+β granular structure is an 

indication of possible shape memory properties. Quenching resulted in the formation of mostly flower shaped 

martensite, typical of γ-phase. Maximum benefits were realized in case of adding up to 7%Mn; further 

addition showed no improvement. The study thus suggests that high transformation temperatures are 

achievable in this class of alloys through proper alloying additions. 

Potential compositions were hot rolled from an initial thickness of 3 mm to 0.75 mm in a number of 
osteps and finally quenched in water. For rolling, samples were homogenized at 900 C for 2 hrs and rolled at 

that temperature only. The rolled sample also exhibited clear transformation peaks in a manner similar to 

those of  the unrolled ones. The rolled samples  also attained 100% strain recovery. Similar studies were 

carried out for binary Cu-Zn and ternary Cu-Al-Zn alloys in an attempt to increase their transformation 

temperatures with varying alloying constituents and additions. The shape memory properties of the rolled 
osamples (after martensitic transformation) were tested at 500 C; 100% recovery was observed. After the first 

recovery, brittleness in the material was observed though repeatable recovery was still there. The brittleness 

was observed in samples cooled naturally. However,  the sample maintains its ductility if requenched after 

recovery.

3% Ni                                                 4% Ni                                                   5% Ni 

0.1% 0.3% 0.5%

Microstructure of Quenched Cu-15Al-Ni alloys with different Ni contents

DSC of Cu-15Al-5Ni and Cu-15Al-4Ni respectively showing clear Ms and Mf

Microstructure of quenched Cu-15Al-4Ni alloys with different quantities of CeO  (grain refiner)2
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Microstructure of Quenched Cu-12Al-4Ni alloys with 10%Zn

DSC plot of (a) base alloy: Cu-12Al-4Ni (b) Cu-12Al-4Ni-10Zn and (c) Cu-12Al-5 Ni -10 Zn alloy

Microstructure of cast alloys with varying Mn content: 0, 5, 7, 8 and 10% respectively

Microstructure of quenched samples with varying Mn content: 0, 5, 7 and 8% respectively Variation of properties of Al-Cu-Ni-Zn alloy as a function of Mn content; maximum benefits at 7% Mn; further 
addition shows no improvement 
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Shape memory studies on rolled Cu-based SMAs

Rolled Samples; DSC of rolled samples

Microstructure: Cu-38.5Zn : A; Cu-41.5Zn  :B; Cu-25Zn-5Al  :C; 78Cu-12 Al-10Zn : D and 80Cu-10Al-10Zn : E 

Quenched Samples of Cu-38.5Zn  :A; 78Cu-12 Al-10Zn : D and 80Cu-10Al-10Zn   : E 

Quenching from high temperatures results in martensite formation in only some compositions and flower 
shaped typical of γ-phase is observed. 

Variation in XRD peaks and transformation temperatures with composition

Variation of peaks is observed with composition in the XRD patterns of the alloys. DSC studies indicate 

transformation clearly marked in Samples A to C; addition of Al as in Sample C shifts the transformation 

temperatures; however addition of more Al or decreasing the Zn:Al ratio as in Samples D&E results in no clear 

Austenite peaks. A clear deviation in transformation temperatures as a function of composition is seen. From 

this class of alloys, it can be concluded that either of the two binary compositions with 5%Al addition would be 

the ideal composition. 

A D E
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P/M processed Cu-Al-Ni based shape memory alloys 

Powder metallurgy processed SMAs have the potential to attain better mechanical properties as 

compared to the one synthesized using conventional casting process because of better control over 

composition and grain size. Cu-Al-Ni based shape memory alloys (SMAs) have been synthesized employing 

the conventional powder metallurgy route. The effect of Al concentration on microstructural features, phase 

evolution and shape memory transformation behaviour has been studied in order to develop high 

temperature Cu-based SMAs. The shape memory transformation temperature for the alloy containing 12 
0wt% Al has been observed to be above 150 C. Increasing concentration of Al in the alloy led to a decrease in 

the transformation temperature. Complete formation of martensite in all the samples has been noticed. The 

grain size of the samples was observed to be in the range of 5-8 µm. The developed alloy is cost effective, 

energy efficient, reproducible and has great potential to be used as SMAs for high temperature applications 

such as sensors, actuators and vibration damping.

0Microstructure and XRD plots of Cu-Al-Ni SMA prepared after sintering with a heating rate of (a) 5 C/min b) 
0 010 C/min and (c) 10 C/min with an intermediate holding during sintering cycle reveal complete martensite 

formation 

 12 wt.% Al                      12.5 wt.% Al                               13 wt.% Al                    13.5 wt% Al + 1 wt% Mn  

Microstructure of Cu-Al-4Ni SMAs with different Al contents showing very fine grain size (4-8 µm) and martensitic 

structure 

DSC plots of Cu based SMA containing 12 to 13.5 wt. % Al showing changes in transformation temperature
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 Carbon nano tube (CNT)/ nano particle dispersed shape memory polymers 

Shape memory polymers (SMPs) have several advantages such as high recoverable strain, low 

cost, easy formability and response to a wide range of stimuli, including heat, moisture, solvent or change in 

pH, light, stress etc. over non-polymeric materials.  It is known that SME is not an intrinsic performance of a 

polymer but it results from the combination of a polymer's molecular architecture, shape memory creation 

procedure (SMCP) and its morphology. SMPs possess exceptional shape memory strain but their low 

mechanical strength, particularly low recovery-stress, often limits applications. In order to overcome these 

difficulties, different functional fillers including carbon nano-tubes (CNTs) and graphene have been 

incorporated in an SMP matrix and properties studied. Modification in the SMP composite was introduced to 

improve the energy stored during deformation at high temperatures. The conventional deformation step 

required to fix a temporary shape of SMP was replaced by a progressive stretch-relax-stretch (PSRS) 

scheme of deformation in order to obtain higher recovery stress in the composites. The recovery stress for a 

fixed strain percentage was significantly higher for the samples subjected to the newly developed PSRS 

scheme of deformation. Conventional stretching was done by continuously stretching the samples to the 

maximum strain at 70°C at constant strain rate. The corresponding recovery stress for a fixed strain 

percentage was significantly high in case of the samples subjected to PSRS scheme of deformation. For 

example, the recovery stresses of PU-5CNT at 780% strain were found to be 6.95 and 3.68 MPa in case of 

PSRS and conventional deformation schemes respectively. The CNT reinforcement was found to be 

reasonably unformly distributed in the polymer matrix.

Recovery stresses at different strains for various deformed test samples by i) conventional continuous 
stretching and ii) PSRS schemes

Microstructure of MWCNT reinforced SMPU with 
reasonably uniform distribution of the CNT dispersoid

Nanostructured Ni-Ti SMA 

Materials with record functional and mechanical properties are very much in demand in many modern fields of 

medicines and manufacturing. The most favourable material for such applications as aviation and space 

technology, dentistry, surgery, orthodontia etc. is nanostructured Ni-Ti shape memory alloys (SMAs). Till date, 

the most effective method to regulate and improve the functional properties of Ti-Ni SMAs has been a 

thermomechanical treatment creating a well developed dislocation substructure.  Application of new 

thermomechanical treatment schemes involving severe plastic deformation (SPD) can produce 

nanostructured alloys and thus opens greater possibilities for the regulation of structure sensitive functional 

properties of SMAs. In this direction, a simple and cost effective powder metallurgy process has been 

developed for the synthesis of nanostructured Ni-Ti alloy. The process involves mixing of fine elemental 
0powders for 8-10 hrs, cold compaction followed by sintering at 1100-1200 C. Combustion synthesis reaction 

takes place during sintering which is followed by fast cooling of the material in the furnace. The sintered 
0material is then heat treated at 600-700 C for several hours in order to homogenize the austenite phase 

followed by quenching. The developed process enables to curtail the long processing time and energy 

needed for synthesizing Ni-Ti based based SMAs involved in the previously reported methods; the latter 

involves pre-alloying by atomization or mechanical alloying. The SMA samples prepared by the modified P/M 

route showed better characteristics in terms of microstructure, phase evolution and mechanical properties. 
oThe formation of nanostructured martensite was found to occur in the samples sintered at 1100-1150 C.  

Based on these studies, ternary Ni -Ti - Y  (where Y- Cu or Fe) alloys have been synthesized by sintering at (1-x) x

o1150 C followed by quenching. Detailed studies of the ternary alloy are underway. 

DSC analyses for the Ni-Ti alloy: Ni - Ti - 1 sintered for 1 hr at 
o o1200 C followed by homogenization at 600 C for 1 hr; Ni-Ti -2 

o osintered for 1 hr at 1200 C followed by homogenization at 700 C 
ofor 1 hr;  Ni-Ti - 4 sintered for 1 hr at 1100 C followed by 

 ohomogenization at 700 C for 1hr;    Ni-Ti - 5 sintered for 1 hr at 
o o1150 C followed by homogenization at 700 C for 1hr  

XRD of sintered and quenched sample

FEM Based assessment of SMA 41

In the present study, the deformation behaviour of Ni - Ti alloy during wire drawing process has been 

studied . 

49.5% 

 employing commercially available ABAQUS software Effect of friction coefficient and percentage 

reduction in cross sectional area in a single pass has been investigated. Parameters considered were 

drawing force, reaction force on the die, maximum energy dissipation in each case. The numerical study has 

also been extended to assessment of a multiple pass wire drawing process. The minimum drawing force 
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required for different percentage reduction in cross section area has also been determined. Attempts were 

also made to understand the effect of different design parameters while using SMA material in the form of 

springs. The parameters considered in the study were diameter of wire, coil diameter, number of turns etc. 

The effects of these parameters were studied in terms of load carrying capacity and permissible stresses. The 

information will be utilized in the development of devices using shape memory alloy in the form of a spring.

 

 

    
Minimum drawing force prediction for wire drawing of Ni-Ti SMA

SMA Actuators 

Keeping in mind the need for fabricating SMA actuators from the material to be developed at the 

Institute, an attempt is being made to fabricate the same using commercially available Ni-Ti SMA wire. A few 

actuators fitted in automobiles like dickey latch and petrol latch have been developed and tested. 

A process flow chart for making Ti Foam using different kinds of space holder has been developed.  

Ti-foams with a wide range of porosity (50-85%) and cell size (50-300 µm) were produced.  The process for 

making large size (50 mm x 50 mm x 15 mm) foams has also been developed. The developed foams exhibited 

coarser cells due to the removal of space holders and fine micro (10-15 µm) pores at the cell walls. These fine 

pores at the cell wall make the foams capable of allowing the fluid to move through. In case of highly porous 

foam (>75% porosity), the macro cells were noted to be  largly open to the neighbouring cells permitting a 

faster flow of a fluid like water and other liquids. The samples have been characterised in terms of strength, 

modulus  and energy absorption capacity.  Strength of the foams varied in the range 15-90 MPa and modulus 

8-26 GPa depending on the cell size and porosity level. The implant materials have been characterized in 

terms of cell viability and corrosion behaviour.

 Porous Ti foams with cell size above 250 µm (average size 300 µm) and  below 250 µm (average size 

130 µm ) were examined for cell viability test considering standard biofluid as the control. The test was 

conducted using HELA and A549  cells. 7000 cells were seeded in 24-well plate with metals spherical and rest 

7000 cells per well were added after 4 hrs.  The cells were then incubated for 72 hrs before assay. 100 ng/ml 

LPS for 30 hrs were taken as positive control. Encouraging results have been obtained. Most of the Ti-foams 

performed comparable to LPS against HELA cells while the response was of mixed type against A549 cells.

Corrosion Behaviour of the foam samples have been carried out in Hank's solution through potentiodymanic 

study as well as weight loss measurement technique.  The corrosion rate was found to be very insignificant. 

During the immersion study, slow deposition of calcium phosphate was noted indicating its potential for bio-

implant and bone scaffold applications. Fibroblast human cells have been procured and their growth, 

adhesion and reaction against bacteria are being studied. 

Development of Novel CSIR Technologies for Manufacturing Tailored and 

Patient-Specific Bioceramic Implants and Biomedical Devices at Affordable Cost 

(BIOCERAM)

 65%                                                          75% )                                                     85%

Ti-foams with  varying  porosity 

75% porosity using spherical 
Ti-particles

 80% porosity using angular 
Ti-particles 

 85% porosity using sperical 

Ti-particles

Microstructure of Ti foams
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Advanced ceramic materials and components for 
energy and structural applications 

 Molecules to Materials to Devices (M2D)

The project is aimed to develop composite layer armours to stop 16 mm AP bullets (medium range 

calibre). The composite layer consists of frontal ceramic backed by a metallic plate and polymeric layer. Since 

the kinetic energy of medium calibre projectiles is reasonably high and lies in the range of 180-200 kJ, thick 

advanced ceramics and glass – ceramics backed by metal plates are needed to be used. The main approach 

under the project is to optimize the structure of the test panel using different materials like metals, ceramics 

and others for the effective reduction of overall weight of the panel over that of the conventionally used armor 

grade steel plates. The involvement of CSIR-AMPRI in this exercise is to develop a strong and tough Al alloy 

plate which could act as a backing material to stop the bullet.  The Institute has developed AA5083 and 

AA6061 Al alloy plates employing hot forging. Detailed laboratory scale investigations pertaining to 

characterizing mechanical properties, Young's modulus, impact resistance and microstructural features have 

been carried out. The forged plates have been sent to CSIR-CGCRI Kolkata for performance evaluation 

under actual working conditions.  Preliminary observations suggest that forged AA 5083 plates are capable of 

absorbing more energy than those of the forged AA6061 alloy. 

The project activity aims at the development of a microfluidics based technique for separation and 

detection of bio-molecules and microfluidics support for microdevices. Fluorescence detection and 

identification of eight sulphonamides using capillary electrophoresis in lake waste have been carried out.  A 

simple and sensitive capillary electrophoresis method with fluorescence detection has been developed for 

the determination of sulphanilamide, sulphamerazine, sulphacetamide and sulphanilic acid, sulphathiazole, 

sulphisomidine, sulphadoxine and sulphadiazine in lake water. The sulphonamides were extracted from lake 

water, derivatized with fluorescamine and determination of sulphonamide was achieved using 20 mM borate 

buffer of pH 9.5 at an applied voltage of 25 kV. Detection was performed using UG-11 excitation filter of 405 

nm and 495 nm emission filters. A fast, simple and sensitive method with a limit of detection in the range 
−10.89–1.43 n mol L  for all the eight sulphonamides with good recoveries of 80–110% is seen. Inter-day and 

intra-day validation of the separation method shows fairly good results. The detection and quantification limits 

for this newly developed method are too low to determine drug residues in lake water. A method has been 

developed for the determination of human serum albumin and gamma globulin using capillary 

electrophoresis after precolumn derivatization using fluorescamine. Application part of the developed 

method and quantification of candidate cancer metabolite biomarkers (sarcosine, cystationein, homocystein, 

alanine, leucine, isoleucine, norleucine and proline) and their detection after derivatization with FITC work is 

underway.

Effect of pH on the reactivity of fluorescamine 
with sulfonamide 

Effect of acetone content on reaction performance  

Effect of concentrations of flurorescamine on the 
reactivity of fluorescamine with sulfonamide

Effective of pH on the mobility of sulphonamides
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Separation by capillary zone electrophoresis of fluorescamine derivatives of sulphonamides. 
−6 −1Sample concentration: 10  mol L . Peaks: electro-osmotic flow; 1, sulphanilamide; 

2, sulphamerazine; 3, sulphacetamide; 4, sulphanilic acid 5, sulphathiazole; 6, sulphamethoxazole; 
7, sulphaguanidine; 8, sulphadiazine.



Advanced ceramic materials and components for 
energy and structural applications 

 Molecules to Materials to Devices (M2D)

The project is aimed to develop composite layer armours to stop 16 mm AP bullets (medium range 

calibre). The composite layer consists of frontal ceramic backed by a metallic plate and polymeric layer. Since 

the kinetic energy of medium calibre projectiles is reasonably high and lies in the range of 180-200 kJ, thick 

advanced ceramics and glass – ceramics backed by metal plates are needed to be used. The main approach 

under the project is to optimize the structure of the test panel using different materials like metals, ceramics 

and others for the effective reduction of overall weight of the panel over that of the conventionally used armor 

grade steel plates. The involvement of CSIR-AMPRI in this exercise is to develop a strong and tough Al alloy 

plate which could act as a backing material to stop the bullet.  The Institute has developed AA5083 and 

AA6061 Al alloy plates employing hot forging. Detailed laboratory scale investigations pertaining to 

characterizing mechanical properties, Young's modulus, impact resistance and microstructural features have 

been carried out. The forged plates have been sent to CSIR-CGCRI Kolkata for performance evaluation 

under actual working conditions.  Preliminary observations suggest that forged AA 5083 plates are capable of 

absorbing more energy than those of the forged AA6061 alloy. 

The project activity aims at the development of a microfluidics based technique for separation and 

detection of bio-molecules and microfluidics support for microdevices. Fluorescence detection and 

identification of eight sulphonamides using capillary electrophoresis in lake waste have been carried out.  A 

simple and sensitive capillary electrophoresis method with fluorescence detection has been developed for 

the determination of sulphanilamide, sulphamerazine, sulphacetamide and sulphanilic acid, sulphathiazole, 

sulphisomidine, sulphadoxine and sulphadiazine in lake water. The sulphonamides were extracted from lake 

water, derivatized with fluorescamine and determination of sulphonamide was achieved using 20 mM borate 

buffer of pH 9.5 at an applied voltage of 25 kV. Detection was performed using UG-11 excitation filter of 405 

nm and 495 nm emission filters. A fast, simple and sensitive method with a limit of detection in the range 
−10.89–1.43 n mol L  for all the eight sulphonamides with good recoveries of 80–110% is seen. Inter-day and 

intra-day validation of the separation method shows fairly good results. The detection and quantification limits 

for this newly developed method are too low to determine drug residues in lake water. A method has been 

developed for the determination of human serum albumin and gamma globulin using capillary 

electrophoresis after precolumn derivatization using fluorescamine. Application part of the developed 

method and quantification of candidate cancer metabolite biomarkers (sarcosine, cystationein, homocystein, 

alanine, leucine, isoleucine, norleucine and proline) and their detection after derivatization with FITC work is 

underway.

Effect of pH on the reactivity of fluorescamine 
with sulfonamide 

Effect of acetone content on reaction performance  

Effect of concentrations of flurorescamine on the 
reactivity of fluorescamine with sulfonamide

Effective of pH on the mobility of sulphonamides

-5
2

Ef
fe

ct
iv

e
 M

o
b

ili
ti

e
s-

1
0

 
 c

m

40 41

Separation by capillary zone electrophoresis of fluorescamine derivatives of sulphonamides. 
−6 −1Sample concentration: 10  mol L . Peaks: electro-osmotic flow; 1, sulphanilamide; 

2, sulphamerazine; 3, sulphacetamide; 4, sulphanilic acid 5, sulphathiazole; 6, sulphamethoxazole; 
7, sulphaguanidine; 8, sulphadiazine.



Development of Spatial Decision Support Systems (SDSS) and Hydrological 
Modelling for Assessment and Management of Nutrient and Pesticide Pollution 

Load as NPS pollution in Agricultural Watersheds

The project activities aim at creating sustainable options   for clean water for the rural masses. Work elements 

include  data collection, generation, analysis, remote sensing and GIS mapping and field experiments to 

develop an understanding about the impact of nutrients and pesticides in the form of long term spatio-

temporal series. The exercise also involves testing, verification and comparative evaluation of selected 

models for the purpose and development of a suitable SDSS model. Generation of thematic maps using 

various parameters also forms an important task under the project. The work carried out in this case includes 

preparation of a base map for and collection of field data from the region of study needed for the development 

of appropriate models.The base map of the study area represents a watershed comprising two nalas namely 

Gerwa Nala and Godar Nala. The name of the watershed has been given as Magarpunchh watershed based 

on the name of the village where both nalas meet. The selection of the study area Magarpunchh watershed 

has been made on the basis of field survey carried out in many villages of Obedullahganj Block, Raisen 

District, M.P.  The survey involved taking runoff measurements of the river (nalas) in the selected regions. 

Data collection regarding water level and flow rate in the stream has been started. Water level and flow rate of 

Gerwa Nala on 31 July, 2015 has been measured as 48.77 cm and 11 cm/sec respectively.

Site at Gerwa nala of magarpunchh 
watershed performance.   

Magarpunchh watershed base map

Measuring water level in Gerwa nala of 
Magarpunchh watershed 

Discussion in progress with villagers in 
Magarpunchh watershed 

CSIR Knowledge Gateway and Open Source 
Private Cloud Infrastructure (KNOWGATE)

Major objectives under the programme are to  (a) enhance the capability of CSIR towards 

computational science through CSIR private cloud Infrastructure and Open Source Software Technology 

Solution Cell (OSSTSC), (b) provide the knowledge resource centres (KRCs) of different CSIR Institutes  

through an Integrated Library Management Solution using open source software, (c) share information 

resources among different CSIR laboratories by creating CSIR Distributed Library: catalogue sharing; inter 

library loans & referral services for document supply and (d) analyze CSIR research, technology and related 

data using multi-dimensional analyses. The outcomes are envisaged to create and make available a platform 

to share the R&D expertise and other knowledge resources existing at different CSIR labs to all the CSIR labs. 

The work derives strength from the fact that the use of information technology tools to handle a large volume 

of data/information across various sectors has become a primary need of the present scenario.  Further, open 

source, large data/ information collections, knowledge management, performance management etc. could 

be managed through cloud computing.  Cloud computing can be leveraged as a catalyst for process 

transformation and service innovation in S&T.  The exercise could finally lead to an open access information 

system for the mutual benefit. Steps involved therein include systematic documentation and uploading of the 

information available in different forms in a central server accessible to all. This is envisaged to offer a more 

effective documentation of information available in different forms and hence increase the efficiency of their 

storage and retrieval/utilization. This is also expected to  provide CSIR KRCs an integrated library 

management solution using open source Software and  share information resources among CSIR 

Laboratories by creating CSIR Distributed library: catalogue sharing, inter library loans & referral service for 

document supply service and analyse CSIR research, technology and related data using multi-dimensional 

analyses. 

42 43



Development of Spatial Decision Support Systems (SDSS) and Hydrological 
Modelling for Assessment and Management of Nutrient and Pesticide Pollution 

Load as NPS pollution in Agricultural Watersheds

The project activities aim at creating sustainable options   for clean water for the rural masses. Work elements 

include  data collection, generation, analysis, remote sensing and GIS mapping and field experiments to 

develop an understanding about the impact of nutrients and pesticides in the form of long term spatio-

temporal series. The exercise also involves testing, verification and comparative evaluation of selected 

models for the purpose and development of a suitable SDSS model. Generation of thematic maps using 

various parameters also forms an important task under the project. The work carried out in this case includes 

preparation of a base map for and collection of field data from the region of study needed for the development 

of appropriate models.The base map of the study area represents a watershed comprising two nalas namely 

Gerwa Nala and Godar Nala. The name of the watershed has been given as Magarpunchh watershed based 

on the name of the village where both nalas meet. The selection of the study area Magarpunchh watershed 

has been made on the basis of field survey carried out in many villages of Obedullahganj Block, Raisen 

District, M.P.  The survey involved taking runoff measurements of the river (nalas) in the selected regions. 

Data collection regarding water level and flow rate in the stream has been started. Water level and flow rate of 

Gerwa Nala on 31 July, 2015 has been measured as 48.77 cm and 11 cm/sec respectively.

Site at Gerwa nala of magarpunchh 
watershed performance.   

Magarpunchh watershed base map

Measuring water level in Gerwa nala of 
Magarpunchh watershed 

Discussion in progress with villagers in 
Magarpunchh watershed 

CSIR Knowledge Gateway and Open Source 
Private Cloud Infrastructure (KNOWGATE)

Major objectives under the programme are to  (a) enhance the capability of CSIR towards 

computational science through CSIR private cloud Infrastructure and Open Source Software Technology 

Solution Cell (OSSTSC), (b) provide the knowledge resource centres (KRCs) of different CSIR Institutes  

through an Integrated Library Management Solution using open source software, (c) share information 

resources among different CSIR laboratories by creating CSIR Distributed Library: catalogue sharing; inter 

library loans & referral services for document supply and (d) analyze CSIR research, technology and related 

data using multi-dimensional analyses. The outcomes are envisaged to create and make available a platform 

to share the R&D expertise and other knowledge resources existing at different CSIR labs to all the CSIR labs. 

The work derives strength from the fact that the use of information technology tools to handle a large volume 

of data/information across various sectors has become a primary need of the present scenario.  Further, open 

source, large data/ information collections, knowledge management, performance management etc. could 

be managed through cloud computing.  Cloud computing can be leveraged as a catalyst for process 

transformation and service innovation in S&T.  The exercise could finally lead to an open access information 

system for the mutual benefit. Steps involved therein include systematic documentation and uploading of the 

information available in different forms in a central server accessible to all. This is envisaged to offer a more 

effective documentation of information available in different forms and hence increase the efficiency of their 

storage and retrieval/utilization. This is also expected to  provide CSIR KRCs an integrated library 

management solution using open source Software and  share information resources among CSIR 

Laboratories by creating CSIR Distributed library: catalogue sharing, inter library loans & referral service for 

document supply service and analyse CSIR research, technology and related data using multi-dimensional 

analyses. 

42 43



Grant-in-Aid Projects

Utilization of Low Cost Minerals of MP for the Development of 
Hyperbranched Alumino Silica (HAS) and Meso Porous Silica Material to 

Sequester the Effects of Greenhouse Gases

Characterizing Numerical SZW Evaluation for Determining 

Ductile Material Fracture Toughness (J )szw

Novel hyperbranched amino silica (HAS) material synthesized by using an alumina silicate mineral 

(pyrophyllite) has been reported to be an inexpensive and effective adsorbent for CO . High alkali sericitic 2

pyrophyllite is a relatively more inexpensive mineral abundantly found in Madhya Pradesh (India). It has been 

widely used as an adsorbent to adsorb organic dye, inorganic metal ions and waste gases. The present work 

was undertaken to examine the utility of pyrophyllite for the synthesis of porous silica material which was 

further modified with azridine and HAS were synthesized as an adsorbent for CO . HAS was synthesized 2

employing a two step process. In the first step, porous silica (PMS) was synthesized from pyrophyllite. The 

PMS was subsequently used as the substrate and treated with aziridine in the second step of synthesis. The 

effects of both the porous silica PMS and the hyper branching reaction of HAS on the adsorption of CO have 2 

been studied. Synthesized materials were characterized by Different instrumental techniques such as X-ray 

diffraction, FTIR and Scanning electron microscope (SEM) and BET surface area for different study before 

and after CO  capture. The maximum CO  adsorption capacities for PMS and HAS materials have been found 2 2

to be 111.7 mg/g and 267.2 mg/g sorbent over a period of 1 hour at 0.5 L/min constant flow of CO  gas. 2

An attempt has been made to establish a numerical prediction methodology of critical SZW 

evaluation which will finally help in determining geometry independent fracture toughness (J ) of ductile SZW

materials. The variation of relative crack size (a/w ratio), thickness and geometry of fracture specimens have 

been considered. The study has been demonstrated using two materials viz. Mod 9Cr1Mo and 20MnMoNi55 

steel used in Indian nuclear power plants. The variation of critical SZW as a function of fracture specimen 

thickness has also been checked against different minimum fracture thickness criteria available in literature 

for the evaluation of geometry independent elastic-plastic fracture parameter which also includes criteria 

given by ASTM standards.

It has been found out numerically that there is not much variation in critical SZW when considering a 

change in relative crack size. This was also agreed through experimental results for the two studied materials. 

However, it has been observed both experimentally and numerically that the critical SZW varies with the 

thickness of fracture specimens. It has also been found that the minimum thickness criteria available in 

literature including the one given by ASTM do not hold good in case of critical SZW variation due to sample 

thickness, the criterion suggested by us being an exception. The predicted initiation fracture toughness 

(Jszw) value for these two materials matches well with the reported values. 

The present work has also been extended to develop a methodology for numerically predicting 

critical SZW under mixed mode (I/III) conditions. A methodology has been developed to predict critical SZW 

and Initiation fracture toughness under mixed mode (I/III) fracture condition, which has been validated with 

experimental data. The newly developed methodology also predicts the mechanism involved in the formation 

of critical SZW, when using blunted crack front. 

 C(T) specimens of different thicknesses  

Critical SZW as a function of  CT specimen thickness 

o30  mode mixity (I/III) FEM model with inclined crack front

Mixed mode fracture specimens with side grooving

44 45



Grant-in-Aid Projects

Utilization of Low Cost Minerals of MP for the Development of 
Hyperbranched Alumino Silica (HAS) and Meso Porous Silica Material to 

Sequester the Effects of Greenhouse Gases

Characterizing Numerical SZW Evaluation for Determining 

Ductile Material Fracture Toughness (J )szw

Novel hyperbranched amino silica (HAS) material synthesized by using an alumina silicate mineral 

(pyrophyllite) has been reported to be an inexpensive and effective adsorbent for CO . High alkali sericitic 2

pyrophyllite is a relatively more inexpensive mineral abundantly found in Madhya Pradesh (India). It has been 

widely used as an adsorbent to adsorb organic dye, inorganic metal ions and waste gases. The present work 

was undertaken to examine the utility of pyrophyllite for the synthesis of porous silica material which was 

further modified with azridine and HAS were synthesized as an adsorbent for CO . HAS was synthesized 2

employing a two step process. In the first step, porous silica (PMS) was synthesized from pyrophyllite. The 

PMS was subsequently used as the substrate and treated with aziridine in the second step of synthesis. The 

effects of both the porous silica PMS and the hyper branching reaction of HAS on the adsorption of CO have 2 

been studied. Synthesized materials were characterized by Different instrumental techniques such as X-ray 

diffraction, FTIR and Scanning electron microscope (SEM) and BET surface area for different study before 

and after CO  capture. The maximum CO  adsorption capacities for PMS and HAS materials have been found 2 2

to be 111.7 mg/g and 267.2 mg/g sorbent over a period of 1 hour at 0.5 L/min constant flow of CO  gas. 2

An attempt has been made to establish a numerical prediction methodology of critical SZW 

evaluation which will finally help in determining geometry independent fracture toughness (J ) of ductile SZW

materials. The variation of relative crack size (a/w ratio), thickness and geometry of fracture specimens have 

been considered. The study has been demonstrated using two materials viz. Mod 9Cr1Mo and 20MnMoNi55 

steel used in Indian nuclear power plants. The variation of critical SZW as a function of fracture specimen 

thickness has also been checked against different minimum fracture thickness criteria available in literature 

for the evaluation of geometry independent elastic-plastic fracture parameter which also includes criteria 

given by ASTM standards.

It has been found out numerically that there is not much variation in critical SZW when considering a 

change in relative crack size. This was also agreed through experimental results for the two studied materials. 

However, it has been observed both experimentally and numerically that the critical SZW varies with the 

thickness of fracture specimens. It has also been found that the minimum thickness criteria available in 

literature including the one given by ASTM do not hold good in case of critical SZW variation due to sample 

thickness, the criterion suggested by us being an exception. The predicted initiation fracture toughness 

(Jszw) value for these two materials matches well with the reported values. 

The present work has also been extended to develop a methodology for numerically predicting 

critical SZW under mixed mode (I/III) conditions. A methodology has been developed to predict critical SZW 

and Initiation fracture toughness under mixed mode (I/III) fracture condition, which has been validated with 

experimental data. The newly developed methodology also predicts the mechanism involved in the formation 

of critical SZW, when using blunted crack front. 

 C(T) specimens of different thicknesses  

Critical SZW as a function of  CT specimen thickness 

o30  mode mixity (I/III) FEM model with inclined crack front

Mixed mode fracture specimens with side grooving

44 45



Development and Optimization of Processes for Permanent 
Hydrophilic and Hydrophobic Surface Coatings with Nanoparticles for 

Multifunctional Finishing of Textiles

Development of Cast In-Situ Copper-Based Composites for Naval Applications

The activity has been carried out under the bilateral program of Cooperation in S&T with the 

University of Minho, Portugal. The ultimate goal of the proposed study is to establish fundamental principals 

and develop and optimize the process for the production of nanofinished textiles using polymer nano 

composites based on copolymers in combination with inorganic nanoparticles with an objective to improve 

textile functionalities like UV resistant, antibacterial, flame retardant and odour fight finishes.

Improvement in existing properties and the creation of new material properties are the most 

important reasons for the functionalization of textiles. Polymer nanocomposites offer the possibility of 

developing a new class of nanofinishing materials for textiles with their own manifold structure-property 

relationship only indirectly related to their components and their micron and macro-scale composite 

counterparts.Though polymer nanocomposites with inorganic fillers of different dimensionality and chemistry 

are possible, efforts have only begun to uncover the wealth of possibilities of these new materials. 

Approaches to modify the polymer nanocomposites by various inorganic substances can lead to a huge 

number of additional functionalities which are increasingly demanded by the textile industries. 

In this research work zinc oxide nanoparticles were prepared by wet chemical method. ZnO-PMMA 

nanocomposites were prepared by dispersing the ZnO nanoparticles in a solution of PMMA.  The composites 

were applied on polyamide fabrics by padding. The aims are to impart superhydrophobicity and UV protection 

function to the polyamide textile surface. The nanofinished polyamide fabrics showed superhydrophobicity of 

about 163°. The results also showed that the impregnation of fabrics with ZnO-PMMA nanofinishings also 

enhanced the protection of polyamide fabrics against UV radiation.

 The results also show that the 

newly prepared polymer composite matrix has the ability to disperse the ZnO nanoparticles and the particles 

almost remain in their original shape and size even after incorporation into the polymer matrix. Nevertheless, 

it was also found by dynamic light scattering analysis that the mean particle size of the dispersion was 

increased with increasing ZnO content. The mechanism of the absorptiom of Poly(N)isopropylacryl amide 

(PNIPAM)   on to the ZnO nanoparticles imparting – ve charge to the surface of the nanoparticles has also 

been understood.

High performance polymers exhibiting multifunctional characteristics can be also be prepared by the 

introduction of inorganic nanoparticles like SiO  into the functional polymers. In the present work, a copolymer 2

epoxy poly(dimethylacrylamide) was synthesized to disperse the SiO  nanoparticles and characterized in a 2

manner similar to the ZnO dispersed polymer composite.

The objectives of the present research are to synthesize cast Cu-based alloy-TiC in-situ composites 

using SHS process and to study their microstructural, mechanical and wear behavior. The response of the 

developed composite materials has been compared with that of their conventional counterparts like nickel-

aluminium bronzes (NAB). In view of the above, dispersoids TiC particles have been generated within the 

matrix i.e. in-situ by self propagating high temperature synthesis (SHS) process, also known as combustion 

synthesis technique. The concentration of TiC in the composites has been varied in the range of 5-10 wt%.  

FT-IR studies of the polymer adsorbed ZnO nanoparticles confirmed that the polymer molecules 

chain anchored on the surface of the ZnO nanoparticles. The improved interfacial interaction between the 

particles and polymer enhanced the thermal properties of the composites.

 The morphology of the TiC particles was by and large spherical. The interfacial bonding of the TiC 

particles with the matrix was found to be reasonably sound. The average size of the TiC particles was 

observed to be ranging from 500 nm to 2 μm. The hardness of the composites was found to be greater than 

that of the Al bronze matrix and NAB alloy. The density of the processed composite having 10%TiC was also 

lower than that of the conventionally used NAB alloy. The tensile strength of composite with 5 wt% TiC was 

slightly lesser than that of Al - Bronze which decreased further with increasing TiC content. The yield strength 

of AB-10TiC was noted to be higher than that of the  AB alloy and slightly lesser than the NAB. The 

compressive strength of AB-TiC composite was comparable to that of NAB.

Erosion-corrosion behavior of the processed material was carried out in artificial sea water and sea 

water+20% sand. The wear rate was found to decrease with increasing traversal distance up to 600 Km. In 

both conditions, Al-bronze (AB) exhibited higher wear rate while  the AB-10TiC composite experienced  

minimum wear rate. The wear rate of these materials followed the following sequence: AB >Nickel- Al-bronze 

( NAB) > AB-5TiC > AB-10TiC. Abrasive wear resistance  of the Al-Bronze (AB) with 5% and 10 wt% TiC 

composites was also found to be superior to that of the Al Bronze matrix and NAB alloy. Corrosion resistance 

of the Al bronze (AB) with 5% and 10 wt% TiC composites was also found to be slightly superior to that of the Al 

Bronze matrix and NAB alloy.

Welding of AB-10TiC composites was carried out with TIG welding technique using 3 mm diameter 

70/30 brass as the filler. Two experiments were carried out: inert gas (Ar) and normal air environments. 

Welding was done in single V groove geometry. Welding of Cast In-situ AB-10TiC was superior in argon TIG 

welding as compared to welding in ambient condition. In all, the Al-bronze with 5% and 10 wt% TiC was 

superior to that of the used Al bronze matrix and slightly better than the NAB alloy. 

Synthesis and property characterization of Cu-TiB  composites prepared by simple mixing and 2

mechanical milling (P/M route) have also been studied. The TiB  ceramic particles were mixed with copper 2

and subjected to further milling in presence of copper. The TiB  particles were seen to be distributed uniformly 2

in the copper matrix and possessed sound bonding with the matrix. The TiB  particles in the as mixed 2

condition ranged from 1-5 micron whereas it was observed to be 0.5-3 micron after getting milled.  The effect 

of increasing BPR and TiB  content on the changes in the properties of the composite has been studied. 2

Further, hot densification of these composites exhibited nearly two times improvement in the  properties as 

compared to pressure less sintering. Cu-5TiB  composite milled at 5 BPR has shown superior property after 2

hot pressing as compared to other composites. 

Material Al-Bronze (AB) AB-5TiC AB-10TiC NAB

UTS, MPa 465 450 415 648

Yield Strength( YS), MPa 324 361 410 488

% Elongation 5.5 2.7 1.8 3.0

Compresssive strength, Mpa 1049 1067 1118 1149

Bulk Hardness (HB30) 182±01 203±03 261±02 224±01

Density (g/cc) 7.42 7.19 6.89 7.54

Mechanical properties of processed alloys and composites
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Material Al-Bronze (AB) AB-5TiC AB-10TiC NAB

UTS, MPa 465 450 415 648

Yield Strength( YS), MPa 324 361 410 488

% Elongation 5.5 2.7 1.8 3.0

Compresssive strength, Mpa 1049 1067 1118 1149

Bulk Hardness (HB30) 182±01 203±03 261±02 224±01

Density (g/cc) 7.42 7.19 6.89 7.54

Mechanical properties of processed alloys and composites
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Abrasive wear rate of bronzes and AB-TiC composites Erosive-corrosive wear in artificial sea water

Electro-chemical test results

Material OCP (Volt) E-CORR (Volt) I-CORR (Amp/cm2) 

NAB -0.305 -0.312 2.8 x 10-7 

AB -0.356 -0.361 2 x 10-7 

AB-5TiC -0.318 -0.285 1.8 x 10-7 

AB-10TiC -0.180 -0.250 1.2 x 10-7 

Mechanical properties of welded composites

Welded  AB-
10TiC 

Hardness (HV) YS (MPa) UTS  (MPa) Elong. % 

Base metal Interphase Welded zone

Atmospheric 
condition 

177±15 264±26 148±08 26.70 26.95 0.44

Argon 
Atmosphere

218±11 238±45 135±19 102.25 152.70 1.68

As Cast AB-
10TiC

261±2 410 531 1.8 

Mixing  type & 
Ball ratio 

Composition Hours Green 
density,  
(%Th) 

Sintered density, 
(%Th) 

Densification 
parameter 

Electrical 
conductivity, %IACS 

Pressure-
less 

Hot 
pressing 

Pressure-
less 

Hot 
pressing 

Pressure-
less 

Hot 
pressing 

Simple Pure Cu - 79.2 84.5 98.5 27.6 92.7 72.8 95.4 

Simple mixing Cu-5TiB2      2 80.00 81.2 92.67 6.06 61.01 44.8 75.0 

Simple mixing Cu-10TiB2      2 79.10 81.10 92.61 9.69 60.90 46.14 64.62 

Ball milling (5:1) Cu-5TiB2    16 73.62 76.55 86.45 10.58 42.21 29.4 43.71 

Ball milling (5:1) Cu-10TiB2    16 71.90 74.04 84.65 7.691 40.87 23.09 42.49 

Physical properties of the composites (comparison of pressure-less and hot pressing)

Mixing  type & 
Ball ratio 

  Material    Hours Hardness HV@5 Kg 3- point bending (flexural) strength (MPa) 

Pressureless Hot pressing Pressureless Hot pressing 

Simple Pure Cu - 42 75.85 55 134.4

Simple mixing Cu-5TiB2 2 78 113 114 288.87

Simple mixing Cu-10TiB2 2 67 119 95 287.19

Ball milling (5:1) Cu-5TiB2 16 131 291 222 492.51

Ball milling (5:1) Cu-10TiB2 16 112 333 135 257.43

Comparison of pressure-less and hot pressed condition in terms of hardness and flexural strength of Cu-TiB  2

composites 

Development of Design Mix of Irradiation Shielding Concrete 

Using Advanced Shielding Materials 

Conventional shielding concretes are based on merely physical mixtures of iron metal shots, hematite 

ores and cement etc. Further, a large variation in the density of these constituents requires a very special care 

to obtain a homogeneous shielding matrix.  Advanced chemically formulated and mineralogically designed 

multicomponent multi phase containing synthetic high density shielding aggregates were developed by the 

processing of an aluminium industry waste i.e. red mud. The objective of the project was to develop a design 

mix of irradiation shielding concrete using advanced shielding materials. Processing of red mud along with 

appropriate additives enables formation of a variety of ceramic phases with multi elemental compositions and 

multi layered crystal structures namely, barium aluminates – called celsian and   silicates of barium, iron, 

titanium  namely bafertisite possessing  a hexagonal with trigonal bipyramidal  crystal structure. The red mud 

waste inherently contains a variety of   elements namely iron, titanium, aluminum, silicon, calcium, 

magnesium and sodium etc and thus makes red mud the most suitable multicomponent resource material for 

developing multi phase containing shielding aggregates. Further, these multielements in the red mud are 
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present in the form of oxide, oxyhydroxide and hydroxides having low as well as high atomic number 

elements namely sodium, iron compounds respectively. They are non-toxic in nature. Improved radiation 

shielding characteristics of the processed red mud containing materials emanates from the uniformity of 

distribution of different elements/ccompounds that are densely packed therein in view of their mulstructural 

nature.   

Design mix for the irradiation shielding concrete was developed by using different 

proportions/compositions of coarse and fine aggregate mixtures of the developed synthetic shielding 

aggregates followed by curing. The developed concrete achieved the design compressive strength of M-30. 

The assessment of compressive strength after 28-224 days suggests the developed concrete to be durable. 
137The developed concrete achieved a shielding attenuation factor of 5.8 in the case of Cs, high energy 

gamma radiation source as compared to 5.1 for the conventionally used material (hematite ore concrete) for 

the purpose.

Observations made in the present study suggest that improved engineering and radiation attenuation 

properties of the developed red mud based synthetic shielding aggregates for making irradiation shielding 

concretes make them suitable to effectively replace the conventional hematite ore aggregates in nuclear 

power plant applications. This could also facilitate bulk utilization of  alkaline red mud waste for making 

advanced shielding aggregates and thereby help conserve the non replenishable  hematite ore  natural 

resource otherwise required for the purpose. 

Development of the design mix of synthetic shielding aggregate based irradiation shielding concrete

Processing of red mud for making high density synthetic shielding aggregates 

S.N Sample Details Dimensions 
(cm.)

Density 
(Kg/m3 )

Gamma Attenuation 
Factor (Source: 

137Cs, Energy: 662 
KeV)

Digital X-ray (300 
KV) Exposure

1 Basaltic Aggregate 
Concrete 
(BCC-1)

30X30X7.2 2570 3.21 

2 Hematite Ore based 
Concrete 
(HSC-1)

30X30X7.2 3640 5.10 

3 Red Mud based Synthetic 
Aggregate Concrete
(HAS-7)

30X30X7.2 3586  5.80

Properties of irradiation shielding concrete slab samples tested  at BARC, Mumbai

Development of Porous Bioactive Ti-Based Composites for 
Bioimplant Applications

The proposed work aims to develop a process for making cenosphere reinforced Ti-porous 

composites and to make them bioactive for bone scaffold applications. Ti-cenopshere foams with varying 

volume fractions (50-80%) and sizes of cenospheres were synthesized through powder metallurgy (P/M) 

route. The green compacts were sinterred employing microwave as well as normal sintering techniques. The 

samples sintered under microwave exhibited faster sintering. The cenospheres were distributed uniformly  

and  5-10% cenospheres broke and got mixed within the matrix.  A minor amount of Ti also got oxidized. As 

TiO is also bioinert, it is not envisaged to impair the performance of the composite foams  into bone scaffold 

applications. The strength and modulus of these foams were close to that of the human bone. Corrosivity of 

the material in Hank’s solution is noted to be negligble indicating its bioinertness. Cycotoxicity and cell viability 

test results indicate the possibility of using these foams as bone scaffold. Detailed invitro tests are in progress.  

Attempts are also being made to make these foams more bioactive through spin coating of HAP on it.

Microstructure Ti-60 vol% cenosphere syntactic foam Comparative  performance of 
Ti-foam cell with that of HAP and 

Ti-HAP during viability test 
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Deformation Behavior of Aluminium Alloy Sheet in Non-Axisymmetric Stretch 

Flanging Process by Experimentation and Finite Element Method

Flanging is one of the important sheet metal forming processes. It is widely applied in automobile and 

aerospace industries to manufacture curved parts. This process consists of making a flange of sheet with the 

help of tools like die, blank-holder and punch. In practice, blank is clamped between the die and the blank-

holder and a force is applied through punch on the blank for the formation of flange. Flanges are generally 

used to obtain a smooth rounded edge and higher rigidity in the parts. Stretch flanging is one of the basic 

forms of contoured flanging. In this process, the metal remains in tension in the circumferential direction 

which causes stretching of the sheet in this direction. This work enables to understand the process and to 

examine the effect of various parameters on the deformation behavior of a sheet. Thinning of sheet and 

fracture at the edge/corner of the flange are generally two major modes of failure during stretch flanging 

process. Accordingly, this work is also envisaged to optimize various parameters leading to minimize failure. It 

involves experimental as well as finite element simulation of the sheet forming process for AA 5052 to 

understand the process effectively. Some work has already been carried out in this direction and comparison 

made between the experimental and the FE simulation results in terms of crack location and its propagation in 

the sheet during forming. 

Comparison of experiments  and FE simulation results

R&D Studies on Development of Advanced Geopolymeric Coating Materials for 

Protection of Corrosion of Mild Steel Reinforcement Used in Concrete Structures

Reinforced concrete is one of the most important construction materials used all over the world. It is 

subjected to adverse environmental conditions causing corrosion of the mild steel reinforcement and thereby 

a decrease in the life of reinforced concrete based structures.  In order to address this problem, various types 

of coating materials have been developed leading to different levels of success. However, research is still 

continued all over the world towards developing advanced coating materials with improved corrosion 

resistance and higher degree of adhesion with the substrate. Geopolymers, which are alkali activated 

amorphous to semi crystalline aluminosilicate materials, are widely studied over the recent past as one of the 

important corrosion and fire resistant coating materials. The aim of the proposed work is to develop novel 

advanced phosphatic geopolymeric coating materials for mild steel substrates. Different compositions of 

phosphatic geopolymeric coating materials have been developed utilizing fly ash, red mud, phosphate and 

other additives by a novel process.  Mild steel plates have been coated using the developed materials by 

paint brush, spray, dip and spin coating techniques. X-ray diffraction pattern of coating compositions 

indicated the presence of sodium silicate and hydrated sodium aluminium silicate alongwith amorphous 

aluminosilicate gel phase.  SEM images indicated uniform morphology of the coating material on the 

substrate. The coating material (geopolymer) adhered well on the (mild steel) substrate. Results indicated 

that the developed coating material possesses   promising water resistance, corrosion resistance 

characteristics and adhesion properties. Further studies towards the development of more novel 

compositions are in progress. 

Phosphatic geopolymeric coating on mild steel by spray gun  

Use of Cenosphere for Making Cost Effective Aluminium Cenosphere Syntactic 
Foam for Engineering Applications and Metal Artefacts

The proposed work aimed at utilizing cenospheres, a waste product of thermal power plants, for 

making aluminum cenosphere syntactic foams. The cenospheres were spherical in shapes having porosity 

around 75%. The XRD of cenospheres confirmed the presence of ~90% mullite along with quartz, graphite, 

CaCO3, FeSiO3.  This makes the hollow   cenospheres to be useful for making Al cenosphere syntactic 

foam.  Around 6 wt% (corresponding to 35 vol%) cenospheres were used for making the syntactic foams 

through simple stir-casting technique. The foams exhibited uniform distribution of cenospheres. The density 

of foams was noted to lie in the range of 1.85-1.95 g/cc. Remelting of syntactic foams followed by furnace 

cooling led to the formation of functionally graded layered aluminum syntactic foams with the cenosphere 

content decreasing gradually from the top layer to the bottom one. These foams, even though porous in 

nature exhibited excellent sliding wear resistance. The strength of these foams was significantly higher (>70 

MPa) than that of aluminum alone foams. The energy absorption of these foams are > 50 MJ/m3  up to 0.4 

strain level along with damping capacity  one order less than that of dense  aluminum alloys. 

Flyash cenospheres              Al-cenosphere foam            Syntactic foam   billet               Layered foam
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Modeling of Soil Behavior Change due to Ground Water Level Variation for 
Rural Water Resource Management

The program has been started to (a) observe the effect of depth of ground water level on soil 

temperature and moisture, (b) explore and describe different aspects and basic physical principles involved in 

the process of determining the groundwater effect on soil temperature and moisture, (c) estimate the soil 

moisture content at different depths using satellite data and (d) develop a hydrological model to simulate 

groundwater level using satellite data. Two sites have been selected for analyses. One of the selected sites 

pertains to shallow ground water condition in alluvium formations and the other falls in the category of deep 

groundwater conditions in intercalation of hard rock and soft rock formations. Field surveys have been 

conducted during pre and post monsoon seasons for collecting pre- and post- monsoon water level data at 

different locations wihin the study areas. Soil sampling has been carried out for soil moisture and texture 

determination in laboratory. Rainfall data of last seven years (2009-2015) have been collected from the Indian 

Hydromet Division, New Delhi. The daily atmospheric temperature data of the study area has been taken from 

online sources. Satellite imagery has been taken from online data sources and maps prepared from satellite 

imagery and toposheets with the help of Arc GIS software, like Base Map, drainage map etc.

Map showing water level depth at various locations in the study area

Land-sat ETM satellite Image                               Base Map                                             Drainage Map

Prosthetic Applications of Shape Memory Alloys

It is a common belief that improvement of actuation systems will have a crucial impact on the 

development of more anthropomorphic and functional prosthetic hand/gripper. One of the emerging 

technologies in the actuation field concerns the utilization of novel, smart material based SMA wires. Their 

incredibly high power to weight ratio along with the ability to operate with a biologically similar motion suggest 

that they could be an ideal solution to the size and weight constraints of prosthetics. In this research work, an 

SMA actuation system has been integrated with a prosthetic hand/gripper. One of the most promising 

actuation technologies is based on shape memory alloys (SMAs). SMAs can exhibit an actuation mechanism 

resembling biological muscles since they contract producing high actuation forces. These muscle like 

actuators present high power to weight ratio enabling the development of compact, lightweight prosthetic 

devices.

The prototype developed employing an SMA wire can be used for the movement of jaws of grips to hold 

and release objects. The gripper is designed to have two gripping arms/jaws to hold/release objects. These 

jaws are mounted on the base plate to move in a semicircular path for the purpose. A single SMA wire along 

with a biasing spring is used and mounted to open and close the jaws. The SMA wire is used for closing the 

jaws with force while the bias spring resets the wire to open the jaws. The jaws operate smoothly. 

Resistive/joule heating method is used to achieve the transformation temperatures of the SMA wire enabling 

it to display its shape memory effect. Heating employing a pulsating current has been found to be more 

effective precisely control the action of the SMA wire. A set of pulses of fixed frequency and varying duty cycle 

is supplied to the SMA wire for controlled heating. For heating purpose, a pulse width modulation (PWM) 

electronic circuit has been designed and developed for the precise control of the gripper movement. The 

heating current is required to be 0.77A and the effective voltage 5V for the designed gripper.

Experimental set up for the SMA  driven gripper

Development of Fly Ash Based Advanced Ligno Silico Aluminious Geopolymeric 
Binder Useful for Making Cement Free Concrete

To find out alternate materials for ordinary portland cement concrete in construction and for protecting 

the environment from carbon dioxide emission, a fly ash based advanced ligno-silico-aluminious (LSA) 

geopolymeric binder being developed by utilizing industrial and agro wastes. In this study, Class F fly ash and 

rice husk has been utilized in the formation of LSA binder. The effect of molarity of additive activator on the 

compressive strength of LSA binder is being studied. Molarity in the range of 6.25-13.75M was chosen for the 

study. Fly Ash based LSA binder based concrete mix design is also being developed and tested for 

compressive and flexural strength properties. The target compressive strength for the proposed concrete is    

M-25.
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moisture content at different depths using satellite data and (d) develop a hydrological model to simulate 

groundwater level using satellite data. Two sites have been selected for analyses. One of the selected sites 

pertains to shallow ground water condition in alluvium formations and the other falls in the category of deep 

groundwater conditions in intercalation of hard rock and soft rock formations. Field surveys have been 

conducted during pre and post monsoon seasons for collecting pre- and post- monsoon water level data at 

different locations wihin the study areas. Soil sampling has been carried out for soil moisture and texture 

determination in laboratory. Rainfall data of last seven years (2009-2015) have been collected from the Indian 

Hydromet Division, New Delhi. The daily atmospheric temperature data of the study area has been taken from 
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imagery and toposheets with the help of Arc GIS software, like Base Map, drainage map etc.

Map showing water level depth at various locations in the study area

Land-sat ETM satellite Image                               Base Map                                             Drainage Map

Prosthetic Applications of Shape Memory Alloys
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Experimental set up for the SMA  driven gripper
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compressive strength of LSA binder is being studied. Molarity in the range of 6.25-13.75M was chosen for the 

study. Fly Ash based LSA binder based concrete mix design is also being developed and tested for 

compressive and flexural strength properties. The target compressive strength for the proposed concrete is    

M-25.
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Rice Husk NaOH Flakes Tap Water

Boiling Raw Materials Filtration of Lingo-Silico-
Aluminious Alkaline Activator

Ligno-Silico-Aluminious
Alkaline Activator

Water Oxidation Catalysis by Cheap and Abundant First Row 
Transition Series Metal Oxides

The objective of the project is to look for an alternative energy source of future fuels through the study of 

water oxidation reaction that has always been seen as a key reaction for the production of hydrogen. In a 

water splitting process, an anodic reaction involves the transfer four electrons that is energetically more 

demanding and requires a catalyst to accomplish oxygen production at a relatively lower overpotential. The 

challenge in this process is the development of an efficient catalyst made of cost effective, non toxic 

elements. In this study, two metal oxides namely manganese and nickel oxides have been explored as water 

oxidation catalysts. The work carried out so far involves the synthesis of nanostructured β-MnO  and Mn O  2 2 3

and exploring their use as a water oxidation catalyst. Mn O  nanorods with Mn in +3 oxidation state have been 2 3

prepared by a novel technique and shown to achieve high electrochemical activity. It has been demonstrated 

that the oxidation state of Mn in manganese oxide has a strong impact on its electrocatalytic response 

towards water oxidation reaction.

Screen printed nickel oxide (NiO) nanoparticles and microballs were shown as efficient 

electrocatalysts for water oxidation under near neutral and alkaline conditions. Investigations of the 

composition and structure of the screen printed films, by XRD, XAS and SEM, confirmed that the material was 

present as the cubic NiO phase. Comparison of the catalytic activity of the microball films to that of films 

fabricated using nickel oxide nanoparticles revealed that the microball films outperform nanoparticle films of 

similar thickness due to a more porous structure and higher surface area. 

Mn O  nanorods2 3 Linear scan voltammograms for and 
showing superior electrocatalytic 

activity of Mn O  over MnO2 3 2

Schematic of deposition of NiO films 

using screen printing method 

Linear scan voltammograms for thick NiO 

nanoparticle film (black trace), thin NiO 

nanoparticle film (blue trace), thick NiO microball 

film (red trace), inset of the graphs shows the 

SEM image of the NiO film 
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Sponsored Projects

Utilization of a Variety of Fly Ashes Available at M/S JSPL, Raigarh for 
Developing Cementatious LSA (Ligno-Silico-Aluminous) Materials

Main objective of the project was utilization of different types of fly ashes that were available with M/s 

JSPL, Raigarh in an environment friendly manner through geopolymerization approach. Demonstration of 

non-structural applications like road was also undertaken during the study which highlighted the importance 

of bulk utilization of fly ash. The work involved the utilization of an agro-residue (rice husk) for preparing its 

extract (mother liquor) and use of the liquor for making geopolymeric samples. The samples were made using 

the JSPL fly ash and mother liquor of different molar concentrations. Cubes were cast with different molar 

concentrations and kept in the oven at 60oC for 24 hrs for initial drying, they were then kept for sun drying for 

7-28  days to check the final compressive strength.   The X-ray diffraction studies showed mullite as the main 

constituent along with quartz, Herschelite and nahcolite. The pH of the sample was found to be 8.5 suggesting 

the material to be slightly alkaline with   bulk density 0.7 g/cc and specific gravity 2.1. The loss of ignition was 

found to be 0.53% and amorphous silica estimated was 22%. It was found that when 13M mother liquor was 

mixed with the fly ash and cubes were prepared and cured at 7, 14 and 28 days, the compressive strength 

was in the range of 8- 29 MPa. The maximum strength was observed for the cubes made using the mother 

liquor extracted after 14 days of fermentation and the cubes are cured for 28 days. Results successfully 

demonstrate the use of LSA based super-plasticizer in making cement-free green cementitious materials for 

non-structural applications like road in an environment friendly manner with good compressive strength. A 

patch of road was also laid at JSPL premises to demonstrate the same. 

Sample Cube Preparation in progress

X-ray diffractogram                                                              TGA of the sample

Preparation of LSA samples at JSPL site

Laying of road at site utilizing JSPL fly ash

Development of Aluminium Alloy Silicon Carbide Metal Matrix Composites & 
Analysis as per Specifications 

 Activities in this case include material synthesis and characterization, component design and 
fabrication employing the developed material and evaluation of its performance under actual working 
environments/conditions. LM25-10 wt% SiC composite has been synthesized employing liquid metallurgy 
route and characterized in terms of microstructural features, mechanical properties and damping behaviour. 
Based on the encouraging laboratory scale observations pertaining to the material behaviour, a component 
namely torpedo nose cone has been synthesized using the composite. It may be mentioned that the nose 
cone is fitted in front of the torpedo system and accommodates a large number of electronic signal receiving 
and processing devices. One of the major problems in signal reception and processing is the interference of 
noise/vibration created by the motor assembly and other rotating components with the incoming and outgoing 
signals through the device. Thus, it becomes imperative to minimize the interference of noise/vibration from 
the surroundings with the signals received and processed through the devices placed inside the nose cone. 
Forged Al alloys are conventionally used for fabricating the nose cone and a substitute with superior 
noise/vibration damping characteriscs is always desired.  The developed composite material aims to 
substitute the conventionally used forged Al alloy with a material having superior damping characteristics that 
could enable the component to receive and process signals with minimum noise/error for more effective 
working of the torpedo system. The fabricated nose cone has been sent to the sponsoring agency for further 
testing on a component level. The component has passed the required leak test and tests pertaining to its 
vibration damping and noise attenuation characteristics are in progress. 

Side Rear inside insideinside Front inside

Typical photographic views of the developed Al MMC torpedo nose cone
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Feasibility Studies on a Variety of Fly Ashes Available at M/S Sesa Sterlite Limited 
(Vedanta Group Company) Lanjigarth, Dist. Kalahandi, Odisha for Developing 

Cement-Free Concrete of Varying Grades Depending on the Characteristics of Fly 
Ash and Aggregates for Non-Structural Applications

The purpose of carrying out the study is to address environmental problems arising out of the disposal 

of fly ash by converting it into useful materials. Four varieties of fly ash have been collected from the source 

and analyzed in terms of their morphology, chemical composition and phases present therein. One of the four 

samples analyzed has shown potential for making cement-free green concrete.

 X-ray diffractogram of the potential fly ash sample Morphology of the potential fly ash 

Experiment in progress

 Utilization of Barium Sulphate Sludge (Brine Sludge) generated during 

Caustic Soda Manufacturing Process Operation at M/s Grasim Industries Limited, 

Chemical Division, Birlagram Nagda (M.P.) for making Radiation 

Shielding Materials 

The objective in this case is to develop a process and material composition suitable for masking barium 

enriched X-ray shielding tiles for diagnostic X-ray and CT scanner rooms and other radiation shielding 

installations. It has been reported that a barium enriched matrix, when combined with the conventional 

cementitious matrix, shows adequate shielding to radiation in addition to possessing very good compressive 

strength and abrasion resistance. A novel method for making radiation shielding materials utilizing red mud 

and barium compound has been developed by ceramic processing route using phosphate bonding. The 

possibility of developing red mud and brine sludge based shielding materials through in situ crystallization of 

various effective shielding phases such as barium iron titanium silicate, barium aluminium oxide, barium 

alumina silicate, etc. utilizing barium containing waste/compounds has been explored. The study involves the 

utilization of barium sulphate sludge (brine sludge) generated as a waste at M/s Grasim Industries Limited, 

Nagda for the development of radiation shielding materials/tiles. Detailed studies of physico-mechanical 

properties like impact strength, compressive strength and water absorption of the tiles have been carried out 

and found to meet Indian standard specifications. The quantitative determination of radiation shielding tiles is 

in progress. The tiles have been prepared by obtaining powder from the sludge and then dispersing the 

powder in polymeric/cementitious matrices. 

Preliminary tests carried out to show homogeneous shielding properties of the developed tiles
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Consultancy Projects

 Turbine Blade Failure Analysis

In the present work, a failure investigation was carried out in a more than 30 year old thermal power plant. 

The objective was to find the root cause of the failure and suggest remedial measures to minimize/avoid such 

failures. The failed blade (no. 18) was fitted with an 8 stage low pressure (LP) turbine, the total number of 

blades in the assembly being 92. The possibility of blade failure due to fatigue was considered to be the 

minimum since these blades were replaced nearly 3-4 months back only. In addition to going for the 

conventional mode of failure investigation involving the addressal of material and operation related issues, an 

in-depth review of service exposed conditions was also carried out by creating a solid model of the turbine 

blade and analyzed it using finite element method (FEM). Due to the damage in the failed blade (no. 18), the 

geometry of the blade (no. 17) adjacent to the failed one was used to generate the solid model. Variation in the 

cross section and angle of rotation with the change in length of the blade was taken care of to generate the 

correct geometry of the blade. True stress - strain curves used in the FEM analyses were obtained by 

conducting tensile tests of all the three blade materials. The FEM analyses were carried out using 

commercially available ABAQUS software. The mesh is having 24,225 elements and 26,487 nodes. The 

explicit solver with reduced integration technique was used in the analysis. FEM results also confirmed the 

location of first crack initiation (location 1) as also confirmed through the visual examination of the failed 

blade. It was also found numerically that the failure at other two locations (2 and 3) was due to the impact of 

the broked portion of the blade. This prediction was also agreed well with the visual examinations of the failed 

blade. Fractographical and microstructural examination of the failed and unfailed blades suggested 

the.variation in material properties and microstructural features to have caused the blade failure. It was also 

observed that inappropriate heat treatment (especially tempering) might be one of the important reasons for 

the blade failure. This resulted in higher hardness, low toughness, and inferior resistance to corrosion and Cr 

depleted regions in the matrix and Cr free carbides at the grain boundaries. Thus, a mechanical, metallurgical 

and FEM based coupled methodology has been used in the present failure investigation, that leads to more 

precisely find out the location of primary failure of the turbine blade, and the sequence and root cause of the 

blade failure.

(a) Un-broken blade (blade No. 17); (b) Broken blade piece (blade No. 18); (c) fractured surface ahead of boss 

portion; (d) blade thinning and location of crack initiation (blade No 18)

Solid models showing variation in the cross section of and profile rotation in the failed blade (no. 18)

Region demarcation with Charpy impact energy in the failed blade (no. 18)

 Study of Impact of PoP Made Idol Structure Immersion in Water Bodies 

The immersion of plaster of Paris (PoP) made idol structures pose threat to the environment when 

immersed in water bodies. The metal content present in the idol structures pollute the water bodies and make 

the water unfit for drinking and other purposes. The clay/natural soil made idols are more environment friendly 

in nature. The approach was to study the impact of PoP made idol structures on water quality after immersion 

in water bodies. The impact of idol immersion causing any possible nuisance on the water quality was also 

studied at lab scale experimental level. The activities involved laboratory scale investigation including 

periodical collection of data prior to and after immersion of the PoP idols in water and data analysis to (a) 

determine change in the concentration of heavy metals like iron, copper, lead, manganese, cadmium, 

chromium, nickel and (b) physico-chemical characterization of water samples collected at regular intervals 

from the idol immersed tanks in terms of pH, alkalinity, hardness, total solids, chlorides, sulphates, DO, BOD, 

COD etc..
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Work in progress at the site and laboratory

Assessment   of   Air   and Water Quality at Identified Locations around Bina 
Refinery for Bharat Oman Refineries Limited, Bina, District Sagar (M.P.)

The objective of the study was to carry out ambient air and water quality monitoring at identified locations 

for specified parameters around Bina refinery. The study comprises of the assessment of air and water quality 

around the identified locations of Bharat Oman Refineries Limited at Bina.

Work in progress at the project site 

Pollution Load Study for the Existing Poly Aluminium Chloride (PAC) Plant and 
Proposed Expansion of PAC Plant of M/s Grasim Industries Limited, Chemical 

Division, Birlagram, Nagda (M.P.)

The main objective of the study was to carry out a detailed assessment of pollution load due to increasing 

production capacity of the existing PAC plant. Major emphasis in this case was laid on assessing the change 

in the consumption of chemicals and raw materials along with impact on air quality through fugitive emissions 

and subsequent water requirement and its reuse. The study involved pollution load study for the existing Poly 

Aluminium Chloride (PAC) plant with production capacity of 28,000 TPA and its proposed expansion to 

55,000 TPA of PAC production.  The methodology included:the estimation of chemicals and raw materials 

required for the existing PAC Plant and detailed study of in-house process modifications to be adopted for the 

efficient working of different reactors / process units in the PAC Plant. Details of process flow diagrams, raw 

water requirement, waste water generation, water recycle/reuse was also assessed, Issues like water quality 

analysis and impact of zero water discharge,  estimation of process emissions including fugitive emissions 

due to process operations of the existing plant were also addressed. Impact assessment in terms of the 

Work in progress at the project site 

Use of Fly Ash in Agriculture at Adani Power Maharastra Limited (APML), 
Tirora, Gondia, Maharashtra

The project aims at demonstrating and popularizing the safe and bulk utilization of fly ash generated by 
APML in agriculture. In this regard, a grand “Kisan Mela” was organised at Tirora jointly by CSIR-AMPRI, 
Bhopal and APML, Tirora on 7th February, 2015. The “Kisan Mela” was attended by 78 progressive local 
farmers. A detailed presentation on various projects pertaining to Fly ash use in agriculture executed by 
CSIR-AMPRI was made during the program.  A documentary namely “Jai Kisan” dealing with related 
activities prepared by CSIR-AMPRI, Bhopal was also screened for the benefit of the farmers. Technical 
guidance to the farmers on use of Fly ash in agriculture was also given. The project is scheduled to be 
executed for four cropping seasons.
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In-house R&D Activities

Study on the Formability of Al Sheet through Electrohydraulic Forming

Formability and its related aspects pertaining to Al alloys during electrohydraulic forming (EHF) are 

being studied. EHF is a pulsed power technique to realize high strain rate forming and thus enhances the 

formability of the material. The study aims to compare the formability of Al alloys in conventional and EHF 

techniques. Punch stretch test has been carried out as per generic standard methodology for conventional 

formability assessment. A simple hemispherical cavity die with electrode mounted from diagonally opposite 

side and a blank holder with an opening similar to that of the punch diameter in conventional forming is used 

for the EHF formability tests. The parameters of EHF like stand-off distance(SOD), electrode gap, wire 

diameter etc. have  been optimized by carrying out a large number of bi-axial test free form Limiting Dome 

Height(LDH) in the same hemispherical die. The samples have been considered as per the standards laid 

down covering the whole window of state of strain (from bi-axial, plain strain to tension-compression mode). 

Similar samples were also taken for the EHF test.  Various LDH tests using EHF dies were carried out to 

optimize the SOD. For the given set of the dies, 20 mm SOD produces the maximum LDH and thus it becomes 

the optimized value of SOD for the setup. Comparative Forming Limit Diagram ( FLD) of Al alloys used in the 

study have also been prepared. There is a good improvement in the formability of material through EHF as 

compared to the conventional forming method. 

 

Comparative forming limit 
diagram of Al alloys 

Hemispherical EHF die with Rogowski coil 
(to measure the pulsed current in the circuit)

Punch stretch tested sample 

Limiting dome height as a function of 
stand off distance

Synthesis of Nanoparticles of Gamma Alumina and their Application in 
Detoxification of Drinking Water 

Nanoparticles of gamma alumina have been synthesized by precipitation and sol-gel routes. 

Optimization of precipitation process parameters is in progress. Synthesized particles were used for the 

removal of fluoride and arsenic from water. Initial adsorption kinetics indicate that nanoparticles of gamma 

alumina synthesized by the sol-gel route could be able to adsorb 14-18  mg/g fluoride from water of  5-7 pH 

and 1-1.5 mg/g arsenic removal from water of pH 7. Attempts have also been made to fabricate a house hold 

domestic filter candle for the removal of toxic elements from water. The fabricated candle contains 5-7% 

synthesized alumina particles. Further study is in progress. 

Synthesized nanoparticles of gamma alumina 

particles (Surface area: ~140 m2 /g)

Developed water filter candle

Hybrid Wood Substitute Composite Materials 

Fibre reinforced composite materials are very promising and more effectively used during the recent 

years, due to many significant advantages. They have been much attractive because of their high 

performance with simple processing technologies. In India, the use of timber has been restricted due to 

increasing price, non-availability and various environmental threats due to global warming, green house gas 

emission, which prioritise the necessity of safeguarding our forest reserve. Architects, builders and user 

agencies are looking for alternative materials to wood in construction and other engineering applications due 

to environmental consciousness and adopting eco-friendly green products.

CSIR-AMPRI has developed a technology for making composite panels using industrial wastes, natural 

fibres and polymer as hybrid wood substitute Composite Materials. This technology was developed in view of 

the National Forest Policy of Ministry of Environment and Forest (MOEF), Government of India for 

development of wood substitute for building application so that consumption of timber in building and house 

construction can be minimised. Further, this will offer a potential solution for the effective utilization of different 

industrial wastes such as red mud, fly ash and other mineral wastes thus offering a solution to various 

environmental threats associated with the mismanagement of industrial wastes, deforestation and ecological 

imbalance. Industrial wastes, mainly fly ash and red mud, along with natural fibres and polymers (Polyester / 

epoxy resin) were used for making the hybrid wood substitute Composite Materials. In this process, the 

processed industrial wastes, such as, red mud / fly ash / marble waste, polymer were mixed with the catalyst 

and reinforced using jute woven fabric and consolidated. The innovative composite materials has shown 

potential for a  variety of applications such as doors, false ceilings, flooring, partition and furniture etc.. The 
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hybrid wood substitute composite material is stronger, durable, environmental friendly and cost effective and 

has ample scope for a variety of applications in the construction sector. Further study carried out at AMPRI 

Bhopal revealed that there is great potential for using other industrial wastes, mineral wastes and 

metallurgical wastes for making the hybrid wood substitute composite materials with enhanced surface finish, 

density, modulus of rupture and resistance to abrasion. Suitable combinations of polyester / epoxy resin with 

processed industrial wastes and natural fibres can be used to get the desired properties of laminates/ panels. 

The industrial waste based polymer composite materials are comparable to natural wood and plastic in terms 

of quality and applications and thus could be used as a substitute for wood and plastic. Some of the additional 

features of the composites include higher strength, weather resistance, corrosion resistance, durability, 

termite fungus, rot and rodent resistance, moisture resistance, fire retardancy, self extinguishing nature, cost 

effectiveness and no maintenance. The process knowhow for preparing the hybrid wood substitute 

composite materials is now available for transforming the lab scale process into commercial scale production.

Comparison of density of the developed 
composites with other conventional materials

Fly ash and natural fibre reinforced
hybrid composite sheets

Property comparison of the developed composite
with those of conventional materials

Comparion of water absorption 
capacity of the developed composites 

with other conventional materials
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R&D activities have been undertaken pertaining to the development and optimization of processes for 

permanent hydrophilic and hydrophobic surface coatings with nano particles for multifunctional finishing of 

textiles under the bilateral program of Cooperation in S&T with the University of Minho, Portugal. The aim of 

the work is to develop a new method/process/material for the dispersion of nanoparticles and evaluation of 

the performance of these composites. 

Important Important 
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Technology Day Celebration

Technology Day Celebration

CSIR-AMPRI, Bhopal celebrated National Technology Day on May 9, 2014.  This day is celebrated to 

honour technological innovations and their successful commercialization which makes fruits of research 

reach people at large. 

At  the main function  Er. S.R. Prasad, Executive Director, BHEL Bhopal was the Chief Guest and  Er. 

R.K. Pandey, Chief  Engineer, Ministry of  Road Transport and Highways, GOI, New Delhi was the Guest of 

Honour. Dr. Navin Chandra, Acting Director CSIR-AMPRI, Bhopal welcomed the guests and in his address 

stressed the need and importance of technology development and said that the  technology drives the 

industry and industry drives the economy. He also informed the gathering that in the last year CSIR – AMPRI 

has transferred two technologies to industries and this yesr also the institute is intending to transfer some 

technologies for use in the society. 

Er. R.K. Pandey, in his address said that the transport infrastructure is the key for development of a 

nation. He also dealt with the importance and need of technology and the forays Highways have made in our 

country and  stressed the need of R&D in this sector.  Er. S.R. Prasad,  in his speech mentioned about the 

achievements of BHEL in the recent past and mentioned with pride the interaction and collaborative work 

carried out between BHEL, Bhopal and CSIR-AMPRI, Bhopal since many years in  material and component 

development. He said that BHEL is spending about 2% of it’s turnover on R&D and  stressed on the need of 

indigenisation at BHEL . He also stressed upon the need to strengthen collaboration between CSIR – AMPRI 

and BHEL, Bhopal as we have a very good past experience also. 

 The inaugural function concluded with a vote of thanks from Dr. S.Das, Chief Scientist and convenor of 

the programme. Dr. Akram Khan, Principal Scientist of the Institute conducted the programme.

The inaugural function was followed by a technical lecture on “Development of National Highways: 

Emerging Issues” by Er. R.K. Pandey. In his speech Shri Pandey elaborated on the different achievements of 

his Ministry and mentioned the challenges faced by them and how R&D and interaction between R&D centres 

like CSIR-AMPRI, Bhopal and the Ministry could help in meeting their challenges.

In the afternoon, CSIR-AMPRI, jointly with IIM, Bhopal chapter organised a  workshop on ‘‘Technological 

Innovations through R&D – Industry Interaction’. The workshop was intended to provide a platform to 

researchers, academicians and entrepreneurs to exchange ideas and share experiences/expertise for the 

mutual benefit and growth through the possible translation of ideas into engineering applications. Dr. S. Das, 

Chairman of IIM Bhopal chapter in his welcome address spoke about the role of IIM in harnessing the interest 

of Indians engaged with the field of materials science in general. He mentioned the different and varied 

activities of the Institute . 

The following expert lectures were delivered during the workshop  (i) BHEL Bhopal:  Product at a 

Glance; Shri G. Ramakrishna, Addl. General Manager, BHEL, Bhopal (ii) INDIA : A Technological Marvel; Shri 

C.P. Sharma, Managing Director & Chairman CII Bhopal Zone, MP State   Office, Daulat Ram Engineering 

Services Private Limited, Raisen, Bhopal (iii) Bearing Technology: World Scenario; Shri Sushil Prakash, 

Managing Director,  Omega Renk Bearings Pvt. Ltd, Bhopal and (iv) Use of Fracture Mechanics and FEM in 

Materials and Component Assessment, Dr. Sanjeev Saxena,  Principal Scientist, CSIR-AMPRI Bhopal. The 

workshop provided for healthy discussion amongst the participants. 

Workshop on Technologies for Rural Development 
having Potential for Socio-Economic Upliftment (TSRD-2014)

Seminar in Progress Dignitaries in the Audiance

During the 12th Five Year Plan, CSIR-AMPRI has taken a Techvil project under the CSIR-800 program. 

The project aims at improving the socio-economic condition of rural masses in backward areas through 

scientific and technological interventions. Dissemination of technologies for rural development is one of the 

important aspects therein. MPCST is the state partner in the project. In order to create awareness about the 

program amongst academicians, researchers , NGOs and related industries and updating of information on 

the subject matter, a two day national workshop on “Technologies for Sustainable Rural Development having 

potential for Socio-economic Development was organized at Bhopal during  July 4-5, 2014 jointly by CSIR-

AMPRI, Bhopal and M.P. Council of Science and Technology, Bhopal. The scope and mandate of the 

workshop was to provide a platform to the researchers, government officials, professionals, industries, NGOs 

and individuals to discuss, deliberate and prepare a road map for the future which could lead to the 

development of rural areas and improve the socio-economic condition of rural masses through the 

intervention of science and technology. This workshop was also aiming at the selection of suitable 

technologies for their dissemination and implementation. Issues/themes addressed during the workshop 

included water resources development & management, low cost building materials and instant houses, 

health & sanitation, food processing & crop production, horticulture, forestry, sericulture, production of 

agricultural inputs, natural fibres & geotextile applications, leather, medicinal and aromatic plants, agricultural 

machineries and implements, conventional & non conventional energy, entrepreneurship model 
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development, geopolymers, waste to wealth, decision support system etc. The workshop was participated by 

more than 250 participants from central & state govt. organisations, private universities, NGOs, students, 

farmers. The workshop was organized in 13 technical sessions including invited lectures by eminent 

personnel and panel discussion. More than 100 research papers were presented. An exhibition was also 

organized during the program that was actively participated by various Institutions/vendors/manufacturers of 

products related to rural development. They included Indian Institute of Soil Sciences, Bhopal and Central 

Institute of Agricultural Engineering, Bhopal of ICAR, CSIR, CSIR- AMPRI, Bhopal, M. P. Council of Science 

and Technology, Bhopal, AISECT University, Bhopal, CSIR-CFTRI, Mysore, CRRI, N. Delhi, NRDC, N. Delhi, 

Tamil nadu Veternary and Animal Science University, Chennai, Central Footwear training Institute, Agra, 

International institute of Waste management, Bhopal, Andhra Bank, Kalyani Swayam Sahayata Samuh, 

Kalyanpur, NGOs etc. participated. 

Training on Agriculture of Aromatic and Medicinal Plants

Under skill development interventions, a three day 

program pertaining to Training on Agriculture of Aromatic and 

Medicinal Plants was organized by CIMAP, Lucknow at CSIR-

AMPRI, Bhopal during  September 2-4, 2014. CSIR-AMPRI 

has provided logistic support during the program and actively 

participated therein.  More than 40 participants from various 

organizations in Madhya Pradesh attended the training 

program.

Training program in progress

CSIR Foundation Day Celebration 
AMPRI, Bhopal celebrated the 72nd  CSIR Foundation Day on September 26, 2014 .  Shri Alok Sanjar, 

Member of Parliament presided over the function and Padmashree Prof. K.L.Chopra, Former Director, IIT, 

Kharagpur  was the Guest of Honour. 

 In his address Shri Alok Sanjar said that  the whole world is looking at us, particularly after the Mission of 

Mangalyan achievement. He said that real patriotism is in doing one’s job honestly. He assured the scientific 

community present of his support as a public representative.

Prof. K.L.Chopra  delivered the foundation day lecture 

on “ Nurturing Innovations and Entrepreneurship in 

Knowledge Institutions”. The thought provoking lecture 

underlined various aspects of our S&T Policy, Concept of 

knowledge and the changing scenario. He said that the 

market is the new mother of innovation and creativity and the 

most adaptable to change will survive.

Dr. Navin Chand, Acting Director welcomed the guests 

and highlighted the R&D achievements of CSIR – AMPRI 

and the expertise in various disciplines of R&D available 

here. 

Shri P.D.Ekbote, Chief Scientist, AMPRI, in his address spoke about CSIR Foundation Day and 

underlined the activities of CSIR labs. Dr. Amol Kumar Jha, Chief Scientist proposed the Vote of Thanks.

Prof. K.L.Chopra also presented the recognitions and awards. Mementoes were given to the staff for 

completing 25 years of service in CSIR and to the staff retired on superannuation.

In the afternoon an Open Day Programme was organized for the students, to help them in getting 

acquainted with the activities of AMPRI and CSIR. About 200 Engineering and school students interacted with 

the scientists and visited various laboratories. The students presented their querries and the scientists 

attended them.

CSIR Foundation Day

Workshop on Emerging Materials & Processes

Workshop in Progress

Workshop on Emerging Materials and processes was organized on 2nd January 2015 in CSIR AMPRI, 

jointly by CSIR AMPRI Bhopal and Bhopal chapters of Material Research Society, Indian Institute of Metals & 

Tribology Society of India.

During the inaugural session ,the workshop was addressed by the Chief Guest Professor Appu Kuttan 

KK, Director, Maulana Azad National Institute of Technology (MANIT), Bhopal. Prof Kuttan emphasized on 

research initiatives in advanced materials and processes. Dr Navin Chand, the then Acting Director CSIR-

AMPRI, Bhopal and Chairman, MRSI Bhopal Chapter welcomed Chief Guest and delegates on this occasion. 

Shri P D Ekbote, Chief Scientist CSIR-AMPRI Bhopal highlighted the recent R&D work carried out in AMPRI 

Bhopal. Dr S Das, Chief Scientist, AMPRI Bhopal briefed the delegates and audience about the workshop. 

Prof. Sanjeev K. Khanna, Department of Mechanical and Aerospace Engineering, University of 

Missouri, Colombia, USA  gave Key Note address on ”Application of Nanomaterial Reinforcement in 

Structural Materials Under Dynamic Loading”. Dr S A R Hashmi, Secretary, MRSI Bhopal Chapter & Senior 

Principal Scientist, AMPRI Bhopal gave the formal vote of thanks. 

Later, the workshop continued in two technical sessions and panel discussion. The delegates 

participated in the discussion and observed that workshop has been very successful in bringing together the 

researchers and the experts from the industry.
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on “ Nurturing Innovations and Entrepreneurship in 

Knowledge Institutions”. The thought provoking lecture 

underlined various aspects of our S&T Policy, Concept of 

knowledge and the changing scenario. He said that the 

market is the new mother of innovation and creativity and the 

most adaptable to change will survive.

Dr. Navin Chand, Acting Director welcomed the guests 

and highlighted the R&D achievements of CSIR – AMPRI 

and the expertise in various disciplines of R&D available 

here. 

Shri P.D.Ekbote, Chief Scientist, AMPRI, in his address spoke about CSIR Foundation Day and 

underlined the activities of CSIR labs. Dr. Amol Kumar Jha, Chief Scientist proposed the Vote of Thanks.

Prof. K.L.Chopra also presented the recognitions and awards. Mementoes were given to the staff for 

completing 25 years of service in CSIR and to the staff retired on superannuation.

In the afternoon an Open Day Programme was organized for the students, to help them in getting 

acquainted with the activities of AMPRI and CSIR. About 200 Engineering and school students interacted with 

the scientists and visited various laboratories. The students presented their querries and the scientists 

attended them.

CSIR Foundation Day

Workshop on Emerging Materials & Processes

Workshop in Progress

Workshop on Emerging Materials and processes was organized on 2nd January 2015 in CSIR AMPRI, 

jointly by CSIR AMPRI Bhopal and Bhopal chapters of Material Research Society, Indian Institute of Metals & 

Tribology Society of India.

During the inaugural session ,the workshop was addressed by the Chief Guest Professor Appu Kuttan 

KK, Director, Maulana Azad National Institute of Technology (MANIT), Bhopal. Prof Kuttan emphasized on 

research initiatives in advanced materials and processes. Dr Navin Chand, the then Acting Director CSIR-

AMPRI, Bhopal and Chairman, MRSI Bhopal Chapter welcomed Chief Guest and delegates on this occasion. 

Shri P D Ekbote, Chief Scientist CSIR-AMPRI Bhopal highlighted the recent R&D work carried out in AMPRI 

Bhopal. Dr S Das, Chief Scientist, AMPRI Bhopal briefed the delegates and audience about the workshop. 

Prof. Sanjeev K. Khanna, Department of Mechanical and Aerospace Engineering, University of 

Missouri, Colombia, USA  gave Key Note address on ”Application of Nanomaterial Reinforcement in 

Structural Materials Under Dynamic Loading”. Dr S A R Hashmi, Secretary, MRSI Bhopal Chapter & Senior 

Principal Scientist, AMPRI Bhopal gave the formal vote of thanks. 

Later, the workshop continued in two technical sessions and panel discussion. The delegates 

participated in the discussion and observed that workshop has been very successful in bringing together the 

researchers and the experts from the industry.
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National Science Day Celebration
National Science Day was celebrated on 

February 27, 2015 at CSIR - AMPRI, Bhopal. Prof. 

R.P.Singh, Emeritus Scientist, IISER, Pune  was the 

Chief Guest and Dr. Sandeep Kumar, Director, 

AIIMS, Bhopal was the Guest of Honour at the 

function. At the outset , Dr. Navin Chand, Acting 

Director welcomed the guests and highlighted the 

importance of this celebration and commitment of 

AMPRI to  vigorously pursue Science and 

Technology in the service of the nation. 

Shri P.D.Ekbote, Chief Scientist highlighted the 

importance and background of the occasion.

Prof R.P.Singh delivered the Science Day 

Lecture on “A Case of Polymer Photovoltaics in 

India” on the occasion.  He also highlighted the 

background of the celebration. Dr. Sandeep Kumar in his address underlined that efficacy of the technology 

should be there and technologies should reach the market. He also expressed possibility of collaborative 

work on biomimetics with AMPRI.

Dr. A.K.Jha, Chief Scientist presented the vote of thanks.

National Science Day Celebration 

General Information
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Patents
Patents in Force

Foreign Patents in Force

S.No. Title Inventors Patent No. Granted Date Country

1. A Low Temprature Process for 

Making Alkali Free High Surface 

Area, Amorphous, Silicon 

Precursor and Its Application 

Making Advanced Ceramic 

Materials Such as Silicon 

Carbide, Mullite

S.S. Amritphale,
N. Chandra, 
E. Kroke, 
R. Riedel

19952337 08/03/2007 DE 

(Germany)

2. A Novel Process for Making 

Radiopac Materials

S.S. Amritphale, 
N. Chandra, 
N. Ramkrishnan

7524452 28/04/2009 US

3. Composition for Advanced Hybrid 

Geopolymeric Functional 

Materials and a Process for the 

Preparation Thereof

S.S. Amritphale,
 R.K. Chouhan, 
M. Mudgal, 
M.A. Khan, 
S. Lahiri, 
N. Chandra,
B.K. Mishra

2014/00267

87 A1

30/01/2014 US

S.No. Title Inventors Patent No. Granted Date Country

1. A Non-Toxic Composition Useful 

for Cleaning / Descaling of 

Apertures / Pipes and A Process 

for Cleaning / Descaling of 

Apertures / Pipes Using the Said 

Composition

N. Chandra S.S.  

Amritphale

193953 20/01/2006 India

2. A Composition of Red Mud-

Thermoplastic Composite Useful 

for Environment Friendly 

Domestic and Industrial 

Applications

N. Chand, 
S.A.R. Hashmi 

194596 10/02/2006 India

3. An Improved Process for Making 

Value Added Products Such as 

Ceramic Tiles

R.K. Rawlley 194600 07/04/2006 India

4. An Improved Process for the 

Preparation of Metal Matrix 

Composites

S. Das, A.K. Jha, 

B.K. Prasad, 
O.P. Modi, R. 

Dsagupta, 
A.H. Yegneswaran

196946 23/06/2006 India

S.No. Title Inventors Patent No. Granted Date Country

5. A Process for Melt Blending of 

Incompatible Non-Interacting 

Polymers into Homogeneous 

Mixture

N. Chand, 
S.A.R. Hashmi 

195804 07/07/2006 India

6. A Process for the Preparation of 

Styrene Based Coating from 

Bhilawanut Shell Liquid Useful 

for the Protection of Bamboo 

Surfaces

M. Saxena, 
V.S. Gowri

215096 21/02/2008 India

7. A Composition for Making 

Mineral Wool Reinforced Polymer 

Composite and a Process for 

Making Mineral Wool Reinforced 

Polymer Composite Board

N. Chand, 
S.A.R. Hashmi, 
A.C. Khazanchi, 
T.C. Rao

215257 22/02/2008 India

8. A Process for the Preparation of 

Fly Ash Filled Thermoplastic 

Blend

N. Chand
S. Vashishtha

215752 03/03/2008 India

9. A Process for the Preparation of 

Improved Surface Coating from 

Bhilawanut Shell Liquid Useful 

for the Protection of Bamboo 

Surfaces

M. Saxena, 
V.S. Gowri

215739 03/03/2008 India

10. A Novel Process for Casting Poly 

Methyl Methacrylate Based 

Components

N. Chand, 
S.A.R.
Hashmi, 
A. Nair, S.R. 

Vashishtha, 
S. Neogi 

220685 02/06/2008 India

11. A Fly Ash Based Composition 

Useful for Making Wood 

Substitude and a Process for the 

Preparation Thereof

N. Chand 222013 15/07/2008 India

12. A New Composition of 

Lignocellulosic Fibre, Fibre 

Reinforced Polymer (FRP) Waste 

and Polymer for making Hybrid 

Composite and Process Thereof

S.A.R. Hashmi, 

Ajay Naik

227106 01/01/2009 India

13. A Process of Making Thermal 

Conducting Metallic Multistages 

Useful for the Manufacture of 

Industrial Components

O. P. Modi, S. Das,
R. Dasgupta,
A.H. Yegneswaran 
A. K. Jha,
B. K. Prasad

232126 15/03/2009 India
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S.No. Title Inventors Patent No. Granted Date Country

14. An Improved Process for the 

Preparation of Advance Ceramic 

Materials Based on Substantially 

Alkali Free Amorphous Silicon 

Precursors

S.S. Amritphale, 
N. Chandra, 
E. Kroke, 
R. Riedel

242316 23/08/2010 India

15. An Acid and Corrosion Resistant 

Coating Composition

S.A.R. Hashmi, 
N. Chand, 
A. Naik, 
V.K. Nema

248579 26/07/2011 India

16. A Process for the Preparation of 

Nano-Size Manganese 

Compound

N. Chandra,
S. Bhasin

254350 29/10/2012 India

17. A Process for the Preparation of 

Leachable (Nano-Stoichiometric) 

Manganese Oxide from 

Manganese Containing Industrial 

Wastes and Natural Pyrolusite 

Ores

N. Chandra
S.S. Amritphale 

Srabanti ghosh,
M. Prasad,
D. Sarkar

254799 19/12/2012 India

18. Active Foamed Magnetic 

Ceremic  / Metal Composite 

Substrate From Redmud & a 

Process for the Preperation 

Thereof

A. Anshul, 
S.S. Amritphale, 
N. Chandra, 
N.Ramakrishnan

256252 22/05/2013 India

19. A Composition for Preparing 

Non-Hazardous Building Blocks 

and Process for Preparation 

Thereof

P. Asokan, 
M. Saxena, 
S.R. Asolekar

259781 27/03/2014 India

20. A Novel Composition Useful for 

Making Radiation Shielding 

Material

S.A.R.Hashmi, 
S.S. Amritphale, 
N. Ramakrishnan

259564 18/03/2014 India

21. A Process for the Manufacture of 

Aluminium Alloy Composites 

Reinforced with Finer Size Hard 

Ceramic Particles

S. Das, 
D.P. Mondal,  
N. Ramakrishnan

264685 15/01/ 2015 India

S.No. Title Inventors Year Patent 

Application No.

Country

1. An Apparatus for Testing Shape 

Memory Effects in Liquid Bath

S.A.R. Hashmi, H.N. 

Bhargaw, A. Naik, 

J.P. Pandey, M.S. 

Yadav, N. Chand

2015 0070NF/2014 India

2. A Novel Process for Making 

Tailored Precursor Materials in 

a Solid Powder Form Useful for 

Further Broadening the 

Application Spectrum of the 

Conventional Geopolymeric 

System

S.S. Amritphale, M. 

Mudgal, R.K. 

Chouhan, D.  Mishra, 

N. Chandra

2014 156 DEL 2014 India
PCT

3. A Novel Process for the 

Preparation of Geopolymeric 

Functional Materials in a Solid 

form

S.S. Amritphale, 
M. Mudgal, 
R.K. Chouhan, 
D. Mishra, 
N. Chandra

2014 0001NF2014/IN 

and 

0156DEL2014

India

4. A Novel Composite Useful as 

Wood Substitute and a Process 

for the Preparation Thereof

N. Chand 2013 0533DEL2014 India

5. Synthesis of Open Cellular 

Titanium Foams Through 

Powder Metallurgy Route using 

Acrawax Particles as the Space 

Holder Material

G.K. Gupta, M. 

Sharma, O.P. Modi, 

B.K. Prasad

2013 0194NF-2013 India & 

PCT

6. Advanced Hybrid Geopolymeric 

Functional Materials and a 

Process for the Preparation 

Thereof

S.S. Amritphale, 
D. Mishra, R.K. 

Chouhan, M. Mudgal, 

M.A. Khan, S. Lahiri, 

N.  Chandra, B.K. 

Mishra

2012 2301DEL2012 India

7. A Process for Making Light 

Weight Cenosphere Reinforced 

Metal Syntactic Foam

D.P.Mondal, S. Das, 

K.U. Bhaskar,
N. Ramakrishnan 

2012 184/DEL/2010A India

8. An Improved Sol-Gel Process 

for the Nano-Structured 

Corrosion Resistant Alumina 

Coatings

I.B. Singh, O.P. Modi, 

G. Ruhi, A.H. 

Yegneswaran, A.K. 

Gupta

2012 0042NF2010 India
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Book Chapters

1. D.P. Mondal and N. Jha, Aluminum matrix syntactic foams, in Metal Matrix Syntactic Foam: 

Processing, Microstructure, Properties and Applications, Nikhil Gupta and P.K. Rohatgi (eds.), DTH 

Publications Inc.,  USA,  1st edition,  Year 2015, Page 59-116.

2. S. Murali, R. Shrivastava and R.K. Morchhale, Agricultural residue based power generation: A viable 

option in India, in Energy Security and Development: The Global Context and Indian Perspects, S. 

Ulgiati and B.S. Reddy (eds.), Springer, The Netherlands, Year 2015, Page  393–409. 
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Classes in AcSIR

PhD Programs in Engineering Sciences (Materials Science and Technology) and Chemical Sciences 

disciplines have been initiated at CSIR-AMPRI, Bhopal in 2014 under the aegis of the Academy of Scientific 

and Innovative Research, popularly known as AcSIR. At present, the total strength of PhD scholars in the two 

disciplines is 23. The students are pursuing research in the cutting edge areas of advanced materials 

including lightweight and high strength materials, shape memory materials, nanostructured alloys and 

composites, natural resources and waste utilization, natural fibre based construction materials, radiation 

shielding materials, and environmental applied and industrial chemistry. 

 Before starting with research activities, students of AcSIR are required to complete courses depending 

on their qualifications.  The courses are distributed as Lectures, Practicals and tutorials and each course has 

a credit earmarked. At AcSIR AMPRI, courses have been designed in three categories, Level 1 courses are 

core courses which gives a basic concept of important subjects in the discipline; level 2 courses are 

specialized courses and Level 3 courses are super speciality courses that make the student’s knowledge of 

the subject at par with the latest in the field and competent enough to carry out research in those areas. In the 

Engineering Sciences stream three core level courses, seven level 2 and eighteen level 3 courses are being 

offered, whereas in Chemical Sciences stream the numbers are 3, 11 and 11 respectively. Faculty is drawn 

from CSIR-AMPRI staff and most of the Scientists and Technical Officers are enrolled as faculty. Twice every 

year as per AcSIR guidelines students are inducted.  
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Knowledge Resource Centre

The objective of the Knowledge Resource Centre (KRC) is to provide knowledge updates to the 

research personnel of the Institute through subscribing various technical journals, books, magazines and 

other means. NKRC has been an important means to make available the required technical 

information/services from different publishers/agencies in order to keep our R&D personnel abreast with the 

current worldwide scientific developments in their areas. The technical resources currently available at 

AMPRI are being attempted to put online in order to make their most effective use on a larger scale. This 

activity is currently being carried out towards establishing an Institutional Repository (IR) by different CSIR-

Institutes under a network project namely KNOWGATE formulated at CSIR level. At present, CSIR-AMPRI 

KRC is using proprietary software for library management system called “LIBSYS” for managing its 

resources.  To make the information storage, retrieval and sharing exercise more effective, activities 

pertaining to the creation of a CSIR distributed library/virtualized union OPAC system with CSIR holdings 

using Z39.50 protocol & Open source integrated library management software are in progress. As far as 

activities at AMPRI-KRVC are concerned, nearly 10000 entries of books, journals etc. have been migrated to 

the newly developed integrated library management system.  This includes Open Public Access Catalogue 

(OPAC) which is compatible with Z39.50 protocol.  Moreover, a multi dimensional analysis system is also 

under development. Nearly 700 research publications authored by AMPRI-staff, annual reports, quarterly 

reports, Agrasar (Quarterly publication) etc. are also enlisted therein.   

Knowledge Ressource Centre

Talks & Lectures Delivered

Invited Talks & Lectures Delivered at AMPRI 

Invited Talks & Lectures Delivered by the AMPRI Personnel

1. Prof. Deshdeep Sahdev, IIT, Kanpur, Indigenous Technology in a Globalized World: A Case Study, 

August 7, 2014.

2. Prof. Amod Kumar, Director, CSIR-CSIO, Chandigarh, Emerging Trends in Biomedical 

Instrumentation, February 10, 2015

3. Dr. G.P. Tiwari, Ramarao Adik Institute of Technology, Mumbai & former Scientist BARC Mumbai, 

Mechanism of Internal Hydrogen Embritlement of Steel, March 18, 2015.

4.  Dr.  S.N. Upadhyay, DAE Raja Ramanna Fellow, Department of Chemical Engineering, IIT BHU, 

Varanasi, Human Quest for Materials: The Changing Scenario, March 27, 2015. 

1. Dr. S. Murali, Sisal Fibre Technologies for Employment Generation, Consultative Workshop on 

Livelihoods Based on Medicinal, Aromatic and Bamboo Produce, July 25, 2014, Bhopal 

2. Dr. S. Murali, (BMÉä´É ÊºÉºÉ±ÉÉxÉÉ)- ªÉÉÆÊjÉEòÒ {ÉrùÊiÉ uùÉ®úÉ ®äú¶ÉÉ ÊxÉ¹Eò¹ÉÇ, National Workshop in Hindi on ""®úÉ¹]Åõ Eäò ¤Énù±ÉiÉä 

{ÉÊ®ú´Éä¶É ̈ Éå EÞòÊ¹É +Ê¦ÉªÉÉÆÊjÉEòÒ +xÉÖºÉÆvÉÉxÉ B´ÉÆ Ê´ÉEòÉºÉ Eäò xÉB +ÉªÉÉ¨ É'', July 28, 2014, Bhopal 

3. Dr. O.P. Modi, Bio-materials, Short Term Training Programme on Synthesis, Characterization and 

Applications of Bio- Materials”, June 25-29, 2014, Bhopal

4. Shri Gaurav Gupta, Stainless Steel Foam and NiTi Shape Memory Alloy", Short Term Training 

Programme on "Synthesis, Characterizations & Applications of Biomaterials", June 25-29, 2014, 

Bhopal 

5. Shri Gaurav Gupta, Nano Indentation Studies on PLA Modified Hydroxyl Apatite (HAp) with Induced 

Porosity, Recent Trends in Nanotechnology in Environmental and Biological Applications, November 

22-23, 2014, Bhopal

6. Dr. A.K. Jha, Role of CSIR in the Development of High Speed Train, Indian Rail Development 

Congress, September 11-12, 2014, New Delhi

7. Dr. A.K. Jha, Materials and Technologies for   Indigenous   Development of High Speed Train, 

International Conferece on Materials Engineering and Technology, December 4-6, 2014, Ahmedabad     

8. Dr. A.K. Jha, Innovation in India’s MSME Sector, July 2-3, 2014, Satna

9. Dr. J.P. Shukla, Space Technology or Water Resources Management, World Water Day, March 22, 

2015, SATI, Vidisha 

10. Dr. J.P. Shukla, CSIR Rural Technologies, Socio-Technical Conference on Inclusive & Sustainable 

Social Development, November 20-21, 2014, Bhopal

11. Dr. J.P. Shukla, Introduction to Intellectual Property Rights, Workshop on Intellectual Property Rights, 

November 14-15, 2014, Gwalior

12. Dr. Rupa Dasgupta, CSIR-AMPRI’s Foray into the Area of Thermo Responsive Shape Memory 

Materials, Conference on Science and Research Orientation Program on Science & Technology for 

Human Development, December 19-20, 2014, Bhopal

13. Dr. Rupa Dasgupta, Our Foray into Shape Memory Materials: Innovative Approaches, 1st Annual 

World Congress on Smart Materials-2015 (WCSM-2015), March 23-25, 2015, South Korea
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14. Dr. S.S. Amritphale, Key Note Address,  Second World Congress  on  Petrochemistry  and  Chemical 

Engineering, October 27-29, 2014, USA

15. Dr. S.S. Amritphale, Invited lecture, Chemistry of cement, Workshop on Geopolymer Concrete under 

TEQIP-II, January 27, 2015, SATI, Vidisha

16. Dr. Deepti Mishra, Chemistry of geopolymeric materials, One Day Workshop on Geopolymer Concrete 

under TEQIP-II,    January 27, 2015, SATI, Vidisha

17. Dr. Deepti Mishra, Geopolymers: wonder material for next decade, National conference on frontier 

techniques and researches in civil engineering organised by LNCT, Bhopal, March 14, 2015

18. Dr. P. Asokan, My Fulbright Experience and Resources Conservation and Waste Recycling, March 26, 

2015, USA

19. Dr. P. Asokan, Renewable Resources Opportunities for Composite Industries &   Showcasing, Sept. 

10, 2014, USA

20. Dr. P. Asokan, Utilization of Fly Ash in Construction and Construction Materials, July 11, 2014, Mumbai

21. Dr. P. Asokan, Bulk Utilisation of Fly Ash in Building Construction Materials,  Agriculture and High Value 

Added Applications, July 14, 2014, Chennai

22. Dr. S.K. Sanghi, Invited lecture, Green Process of Characterization, National Training Program on 

Advanced Instrumentation Methods,  September 24, 2014,  MPCST, Bhopal.

23. Dr. S.K. Sanghi, Invited lecture, Miniaturization of separation techniques for microdevices, February 

27, 2015, Institute of Excellence in Higher Education, Bhopal.

24. Dr. S.K. Sanghi, Inaugural lecture, Nanotechnology and materials, Science and Research Orientation 

Programme on Science & Technology for Human Development, December 19, 2014, University 

Institute of Technology, BU, Bhopal.

1. Dr. A.K. Jha, Development of Indigenous High Speed Train, March 12, 2015.

2. Dr. Avneesh Anshul, Device Physics, February 5, 2015

3. Dr. Manish Wasnik, Multiscale Approach in Design and Analysis of Automotive Composites, October 

30, 2014

4. Dr. N. Sathish, Graphene: An Emerging Material, October 16, 2014. 

5. Dr. Manish Mudgal, Development of Design Mix of Irradiation Shielding Concrete, Using Advanced 

Shielding Aggregates, August 21, 2014

6. Dr. A.K. Barnwal, Al2O3 Nano Particle Reinforced Aluminum Matrix Composites through Stir Casting 

Technique, June 12, 2014

7. Dr. Mahesh Patel, Highly Porous Ti-Foam through Powder Metallurgy Route, June 5, 2014. 

8. Shri P.D. Ekbote, Technology Transfer: An Overview, April 24, 2014

9. Shri Abhishek Pandey,  Fast Breeder Reactors, Source of Energy in Future, April 10, 2014

Talks & Lectures Delivered at AMPRI by the AMPRI Personnel
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Rajbhasha Activities
Hindi Day Celebration

Vaigyanik kaaryashala 

The Hindi week started from September 8, 

2014 concluded on September 12, 2014 as Hindi 

Divas Samaroh. Dr. Vijai Kumar, Deputy 

Director, CIPET, Bhopal was  the Chief Guest at 

the main function. Various competitions, such as 

Chitra aur Vichar, Prashnottarii and Noting were 

organized for the staff during the week. Dr. Navin 

Chand , Acting Director welcomed the guests 

and underlined the importance of working in 

Hindi. 

At the main function, Dr. SAR, Hashmi, Sr. 

Principal Scientist introduced the Chief Guest. In 

his address the Chief Guest said that Hindi is an 

excellent medium of communication and we all are capable of working in Hindi. He also appreciated the work 

being done at AMPRI.

 The Chief Guest released the annual Hindi magazine of the Institute, SOPAN. He also  gave away the 

prizes for the winners of the competitions, incentives for working in Hindi, and prizes for best articles 

published in SOPAN- 2014. In the Technical category, the first Prize was given to “Badal Vigyan – Dr. SAR 

Hashmi”, Second Prize to “Collector and E-Miner – Sh. R.K.Bharily” and third Prize was given to “Magical 

Metals ; Shape Memory Metals – Sh. Shafique M. and Sh. Anup Kumar Khare”. In the Literary category First 

Prize was given to “ Srishti ka ansh bane rahein – Dr. SAR Hashmi”, Second Prize to “ Ikkeesveen sadee kaa 

kachra – Sh. Balvant Barkhaniya” and Third Prize was given to “Aap vrikhsh lagaayen – Sh. K.K.Naktode”. 

The Controller of Administration, Sh. K.R.Balakrishna proposed the Vote of thanks and the programme was 

conducted by Dr. Manisha Dubey, Hindi Officer.

A one day Scientific Workshop in Hindi was 

organised at AMPRI on July 9, 2014. Research 

papers in Hindi were presented by the scientists in 

the workshop in a very effective and interesting 

way. The coordinator of the programme, Dr. 

S.A.R. Hashmi, Sr. Principal Scientist highlighted 

the objectives of the workshop. Dr. Navin 

Chandra, the then Acting Director , AMPRI was 

the Chief Guest of the function. Dr. M.S.Yadav, 

Chief Scientist chaired the technical session.

While inauguratin the workshop, Dr. Navin 

Chandra said that the language is a very important 

tool of  communication and there are far reaching 

results of  communicating in our own language.

Dr. Narayan Saha, Sr. Technical Officer presented paper on “Environment Development Project 

Evaluation using Mathamatical and Computational Modeling”, Sh. Meraj Ahmed,  Scientist on “ Upgradation 

in the quality of Forming” , Dr. A.K.Jha, Chief Scientist on “Material and Processes Research” and Sh. TSVC 

Rao presented paper on “Microstructural surface studies” .

Release of SOPAN

Workshop in Progress
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The workshop was conducted by Dr. Manisha Dubey, Hindi Officer and Vote of thanks was presented by 

Sh. R.S.Ahirwar, Principal Scientist.  

A one day hindi workshop was organised on 

April 3, 2014 .The then Acting Director, CSIR-

AMPRI, Dr. Navin Chandra was the Chief Guest at 

the workshop. While addressing the staff Dr. Navin 

Chandra said that for increasing the volume of 

work in Hindi we should emphasise on the use of 

Unicode.

Dr. Manisha Dubey, Hindi Officer made a 

presentation on the requirements of the Official 

Language Policy of Govt. Of India.

 The Chief Guest gave away the prizes for 

articles published in the annual rajbhasha magazine SOPAN – 2013. The authors discussed about their 

respective articles.

A one day Rajbhasha workshop on the use 

of Unicode  was organised on December 18, 

2014. Dr. Sanjay Agrawal, Reader, IT 

Department, NITTTR, Bhopal made a 

presentation on use of Unicode script for the 

progressive use of Hindi.

In the outset, Dr. Manisha Dubey introduced 

the guest and Sh. P.D. Ekbote, Chief Scientist 

welcomed the guests.  In his lecture, Dr. Agrawal 

very interestingly highlightd use of Unicode in 

various aspects of Rajbhasha activities.

Hindi kaaryashala

Rajbhasha Kaaryashala

Workshop in Progress

Meeting of the Management Council
24th Meeting of Management Council

The reconstituted  Management Council meeting was held on  March 24, 2015.  The 

members discussed various issues relating to administrative approvals and projects taken up 

by the Institute.  The council also discussed the purchase of new staff vehicles.
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Press Coverage

The Hitavada

The Hitavada

The Times of India nèùÊxÉEò ¦ÉÉºEò®ú

The Times of India

Staff News

Retirement on Superannuation

Joining

Transfers

Assessment Promotions

l Shri Ramcharan Malvi, Driver retired on superannuation on 30.04.2014.

l Dr. Navin Chandra, Acting Director retired on 31. 7.014.

l Shri H.N.Rao, Sr. Technical Officer retired on superannuation on 31.07.2014.

l Dr. Swati Lahiri, Sr. Principal Scientist retired on superannuation on 30.08.2014.

l Shri R.S.Solanki, Chief Scientist retired on superannuation on 30.09.2014.

l Sh. R.D.Kushwah, Lab. Assistant retired on superannuation on 30.11. 2014.

l Sh. P.K. Satyanesan, Asst. (Grade I) retired on superannuation on  28.02. 2015.

l Dr. S. Das, Chief Scientist, CSIR-AMPRI, Bhopal assumed the charge of the post of Director, 

CSIR–AMPRI, Bhopal on 31.03.2015.

l Shri Abhishek Pandey joined as Scientist on 10.02.2015.

l Shri Venkat A.N. Ch. joined as Scientist on 18.03.2015.

l Shri Manish Sukhdev Wasnik joined as Scientist on 15.09.2014.

l Dr. N. Satish joined as Senior Scientist on 25.09.2014.

l Dr. Alka Mishra, Scientist, CSIR-NEERI, Nagpur joined AMPRI on 12.05.2014.

l Shri Ram Saroop, COA, Transferred on 28.04.2014 for joining CSIR-RAB, New Delhi.

l Dr. M.D. Goel, Scientist relieved  on 09.05.2014 for joining CSIR-NEERI, Nagpur on transfer.

l Shri K.R. Balakrishna, COA joined AMPRI on 02.06.2014 on transfer from CSIR-CFTRI, Mysore.

l Dr. S.K.S. Rathore, Sr. Principal Scientist joined CSIR-AMPRI on 28.07.2014 on transfer from 

CSIR-NBRI, Lucknow.

l Shri Bhag Singh Shiksharti, SPO transferred to CSIR-NISCAIR, New Delhi on March 31, 2015.

l Dr. Deepti Mishra, Senior Scientist to  Principal Scientist

l Shri S. Srimanth, Senior Scientist to  Principal Scientist

l Dr. S. Saxena, Senior Scientist to  Principal Scientist

l Dr. J.P.Pandey, Sr. Technical Officer(2) to  Sr. Technical Officer(3)

l Shri H.N. Rao, Sr. Technical Officer(2) to  Sr. Technical Officer(3)

l Shri A. Kulshreshth, Sr. Technical Officer(2) to  Sr. Technical Officer(3)

l Dr. E. Peters, Sr. Technical Officer(2) to  Sr. Technical Officer(3)

l Dr. V.S.Gowri, Sr. Technical Officer(2) to  Sr. Technical Officer(3)

l Shri O.P.Chourasia, Technical Asstt III(2) to Technical Asstt III(3)  
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l Shri A.K.Asati, Sr. Technician (1)/II(3) to Sr. Technician (2)/II(4)

l Dr. N. Saha, Sr. Technical Officer(3) PB 3 to  Pri. Technical Officer, PB 4

l Sh. T.S.V.C. Rao, , Sr. Technical Officer(2) to  Sr. Technical Officer(3)

l Sh. M.K..Ban,  Sr. Technical Officer(2) to  Sr. Technical Officer(3)

l Sh. S.K.Suryavanshi, Sr. Technician (1) to Sr. Technician (2)

l Sh. N.S.Jadav, Lab Attendant(3) to Lab Attendant (4)

l Sh. N. Vishvanathan, Sr. Steno to Private Secretary

l Mrs S. Vijayan, Sr. Steno to Private Secretary.

l Shri Harihar Singh Yadav, Asstt. G, Gr. II

l Shri D.N. Prasad,Tea and Coffee Maker has been upgraded from the pay scale of Rs. 5200-20200 

with grade pay of Rs. 1900/- to the pay scale of Rs. 5200-20200 with a pay scale of Rs. 2000/- 

under MACP Scheme

l Dr. M. D. Goel, Scientist, awarded Ph.D. from IIT, Delhi for his work on   “Blast Response of 

Structures and it’s mitigation using Advanced Lightweight Materials”.

l Dr. A.K. Singh, Senior Principal Scientist awarded Ph.D. from RGPV, Bhopal, for his work on “Effect 

of Processing Parameters on Extrusion Using Experimentation with Modeling Materials and 

Simulation techniques”

l Dr. J.P. Shukla, Principal Scientist has been awarded with K.K. Singh award (2014) by Indian 

Society of Remote Sensing (Bhopal chapter) for extraordinary contribution in the field of Remote 

Sensing in Madhya Pradesh, July 4, 2014 

l Dr. Rupa Dasgupta Visited Busan, South Korea, March 23-25, 2015 to attend the 1st Annual   World 

Congress of Smart Materials-2015 (WCSM-2015) and deliver an invited lecture.

l Dr. P. Asokan visited Washington State University, USA as Adjunct Faculty under the Fulbright-

Nehru Academic and Professional Excellence Fellowship awarded by United States - India 

Education Foundation (USIEF), New Delhi and USA, during (August. 2014 - May 2015)

l Shri Ram Kishore, Driver expired on 24.07.2014.

Financial Upgradation under Modified Assured Career Progression (MACP) Scheme

Higher Education

Award

Fellowship/Deputations Abroad

Condolence

Manpower (as on March 31, 2015)

Dr. S. Das, Director

Group IV

Dr. Navin Chand

Sh. P.D. Ekbote

Dr. A.K. Jha

Dr. O.P. Modi
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Dr. M.S. Yadav

Dr. S.S. Amritphale

Dr. (Ms) Rupa Dasgupta

Dr. R.K. Morchhale

Dr. S.A.R. Hashmi

Dr. Murari Prasad

Dr. S.K. Sanghi

Dr. D.P. Mondal

Dr. I. B. Singh

Dr. S.K.S. Rathore

Dr. A.K. Singh

Dr. P. Asokan

Dr. R K Rawlley

Sh. R.S. Ahirwar

Sh  Mohd Akram Khan

Dr. Manish Mudgal

Dr.  J.P. Shukla

Dr. R. Ram

Sh. H.N. Bhargaw

Dr.  S. Saxena 

Sh. S. Shrimanth

Dr. (Ms) Deepti Mishra

Dr. S. Murali

Dr. J.P. Chaurasia

Sh. R.K. Bharilya

Dr. N. Sathish

Dr. Sanjay K. Panthi
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Group III

Group II

Group I

Dr. N. Saha Pri. Tech. Officer (3)

Dr. Ajay  Naik Sr. Tech. Officer (3)

Sh. R.K. Chauhan Sr. Tech. Officer (3)

Dr. J.P. Pandey Sr. Tech. Officer (3)

Sh. A. Kulshreshtha Sr. Tech. Officer (3)

Sh. M. Chandra Sr. Tech. Officer (3)

Sh. P. Banerjee Sr. Tech. Officer (3)

Dr. E. Peters Sr. Tech. Officer (3)

Dr. Sorna Gowri Sr. Tech. Officer (3)

Sh. M.K. Ban Sr. Tech. Officer (3)

Sh. TSVC. Rao Sr. Tech. Officer (3)

Sh. R.K. Soni Sr. Tech. Officer (3)

Dr. (Ms). P. Padmakaran Sr. Tech. Officer (3)

Sh. A.A. Baksh Sr. Tech. Officer (3)

Sh. O.P. Chaurasia Jr. Engineer 

Ms. S. Gamad Technical Assistant

Sh. Prashant N. Technical Assistant

Sh. M. Safique M Technical Assistant

Sh. K. K. Naktode Technical Assistant

Sh. Deepak Kumar Kashyap Technical Assistant

Sh. B. Barkhaniya Technical Assistant

Sh. A.K. Khare Technical Assistant

Sh. U.M. Lakra Sr. Technician (2)

Sh. R.K. Kosthi Sr. Technician (2)

Sh. R.K. Gurjar Sr. Technician (2)

Sh. Md. Rafique Sr. Technician (2)

Sh. A. Yadav Sr. Technician (2)

Sh. M. L. Gurjar Sr. Technician (2)

Sh. A. Ullah Sr. Technician (2)

Sh. D. K. Singh Sr. Technician (2)

Sh. A. Saxena Sr. Technician (2)

Sh. S.K. Suryavanshi Sr. Technician (2)

Sh. A.K. Asati Sr. Technician (2)

Ms. S.Pal Sr. Technician (1)

Sh.  S.K. Raikwar Lab Assistant

Sh. S.K. Batham Lab Assistant

Sh. L.N. Mehra Lab Assistant

Sh. B.L. Pradhan Lab Assistant

Sh. N.S. Jadav Lab Attendant (4)

Sh. L.N. Sahu Lab Attendant (2)

Sh. Indraj Yadav Lab Attendant (2)

Sh. Devilal Rathore Lab Attendant (2)

Sh. Anil Gond Lab Attendant (2)

Administration
Sh. R. Balahrishna COA

Sh. Bhag Singh Shiksharthi SPO

Sh. Ajay Kumar FAO

Sh. P. K. Shrivastava Protocol Officer

Sh. S. Majumdar SO(General)

Sh. P. K. Sinha SO(F&A)

Sh. A. K. Jain SO(General)

Dr. (Ms) M. Dubey Hindi Officer

Ms. S. Soman Private Secretary

Ms. M. Surendran Private Secretary

Sh. Sanjay Vinodiya SO(F&A)

Sh. N. Vishwanathan Private Secretary

Ms. S. Vijayan Private Secretary

Sh. D.M. Chilbule Assistant. (S&P) Gr. I

Sh. J. Kujur Assistant (G) Gr.I

Ms. A. Vinodia Assistant (G) Gr.I

Sh. N.K. Pethari Assistant (G) Gr.I

Sh. N. Jaiswal Assistant (G) Gr.I

Sh. V. Nathiley Assistant (S&P) Gr.I

Sh. V. Shrivastava Assistant (F&A) Gr.I

Sh. H. Singh Assistant (G) Gr.II

Sh. S. Bhawsar (On lien) Sr. Hindi Translator

Ms. A. Daniel Receptionist 

Ms.T. Rangari Record Keeper

Sh. K.P. Tripathi Security Guard

Sh. R.N. Pradhan Security Guard

Sh. G.B. Gurung Security Guard

Sh. D.N. Prasad Tea & Coffee Maker

Sh. Dayaram Safaiwala

Ms. A. Golait Peon
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