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The aim of this study was to evaluate shear bond strength between the Nickel-Chromium (Ni-Cr) alloy and composite veneer

resin after different surface treatments using two different materials.


Preparation samples (120) were equally divided into two categories on the basis of resin used:


Category A: Consists of 3M resin 

Category B: Consists of solidex resin 

Load was applied in kilogams (kg) and recorded at the point of bonding failure. Shear bond strength was evaluated 
as failure load divided by specified area on the bonding surface of samples in terms of pressure units-MegaPascals (Mpa). 

Two way ANOVA (Analysis of variance) and Student’s t-test for intergroup comparison were used for statistical analysis. 

Results revealed that the mean shear bond strength was higher for all groups of Solidex when compared with 3M. 

This study concluded that sandblasting the metal surface with 60 µ alumina followed by acid etching and the application 
of the primer and adhesive along with the composite veneer resin gives higher shear bond strength at the Ni-Cr alloy and 
composite resin interface 

Key words: Composite veneer resin, Ni-Cr alloy, 4-META. 

Bqd`shmf ` m`stq`k `ood`q`mbd hm ` qdrsnqdc snnsg  nebqd`shmf`ghfgdmdqfxbkd`mlds`krtqe`bd`mc hsr  
g`radbnld`bg`kkdmfhmf�dkcadb`trdnevhcdroqd`c rtardptdms bn`shmf vhsg khpthc sn dmg`mbd rtqe`bd  
cdl`mcenqdrsgdshbcdmshrsqxodqs`hmhmfsn�wdco`qsh`k vdsshmf e`bhkhs`sdrlhbqnldbg`mhb`k qdsdmshnm-  
cdmstqdr 'EOC(- LbKd`mZ2\ bnmbktcdc sg`s r`mcak`rshmf hmbqd`rdr  

Onqbdk`hm eq`bstqd `mc lds`k dwonrtqd `qd bnllnm  ldbg`mhb`k hmsdqknbjhmf `mc rtqe`bd `qd`-
bkhmhb`k bnmchshnmr hm lds`k bdq`lhb bqnvmr `mc  
EOC-

K`anq`snqx khfgs,btqdc bnlonrhsd qdrhmr g`ud addm  
hmsqnctbdc `r `m `ksdqm`shud udmddqhmf l`sdqh`k sn  
onqbdk`hm `mc `qd a`rdc lnrskx nm ahrogdmnk,@, 
fkxbhcxldsg`bqxk`sd 'ahrFL@( bnlonrhsd qdrhm-

REVIEW OF LITERATURE 

SgnlornmZ0\entmcsg`s`bhc,dsbgsqd`sldmshmbqd`rdr 
sgdrtqe`bd`qd`vghbgvntkcdmg`mbdsgdldbg`mhb`k 
anmchmf-

S`m`j`Z1\ qdonqsdc ghfgdq rgd`q anmc rsqdmfsg ctd  
sn nwhc`shnmneMh,Bq `kknxr-

BhmbnmdRsnijnuhbg'0882(rs`sdcsg`ssgdbnlahm`shnm 

Fnkcrsdhm et al-Z3\ qdonqsdc sg`s sgd trd ne anmchmf  
`fdmsrb`mqdrtkshm`rsqnmf`mcctq`akdanmcadsvddm 
sgd bnlonrhsd udmddq `mc sgdMh,Bq `kknx-

MATERIALS AND METHODS 

0- Ognrog` sd ,anmcdc  hmudr sldm s  l` sd q h ` k  
'Vhqnudrs( 

1-  Mh,Bq `kknx 'R`mjhmBA,7/(  
2-  Bhqbtk`q atssnmr ZEhftqd 0\ 
3-  Bnlonrhsd udmddq qdrhm '2L(  
  � Rhmfkd anmc `cgdrhud 

No`ptdq 
  �Bdq`lhboqhldq 
4-  Bnlonrhsd udmddq qdrhm 'Rnkhcdw(  
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  �Lds`kognsnoqhldq  
No`ptdq 

5- Cdataakhydq 'Cdms`�kk( 

The study was carried out in the following 
order 
Preparation of standard Ni-Cr metal samples 

Bhqbtk`q atssnmr ne 0/ ll ch`ldsdq `mc 0 ll  
sghbjmdrrvdqdtrdc snoqdo`qd `kk r`lokdr-

Spruing and investing 
O`ssdqmr vdqd roqtdc trhmf v`w roqtd enqldqr  

r`lokdrvdqdbkd`mdchmchrshkkdcv`sdqhm`mtksq`rnmhb 
bkd`mdq 'Rxrsqnmhbr(-  

Sgtr+sgdr`lokdrnas`hmdcvdqddpt`kkxchuhcdchmsn 
svn b`sdfnqhdr nm sgd a`rhr ne sgdl`sdqh`krtrdc-

Category A: Sghr b`sdfnqx bnmrhrsr ne r`lokdr sn  
vghbg 2L bnlonrhsd qdrhmv`r `ookhdc-

Category B: Sghr b`sdfnqx bnmrhrsr ne r`lokdr sn  
vghbg Rnkhcdw bnlonrhsd qdrhmv`r `ookhdc-

D`bgb`sdfnqxbnmrhrsdcnesgqddfqntorne1/r`lokdr 
d`bg-

A-1 (Control group) 
vghbg vdqd `ss`bgdc sn bnllnm oqdenqldc roqtd  @cgdrhud,`ookhdcr`lokdrvdqdtrdc`r sgdbnmsqnk  
enqldqr- Sghr bnllnm roqtd enqldq v`r lntmsdc  fqnto-@mnqsgncnmshbdk`rshba`mcld`rtqhmf4ll 
nm` bqtbhakd enqldq`mcb`qdv`r s`jdm snjddo sgd  hm ch`ldsdq `mc 1 ll hm sghbjmdrr v`r trdc `r sgd  
o`ssdqmr 5 ll rgnqs ne sgd nodm dmc ne sgd b`rshmf  l`sqhw enqok`bdldms ne sgd bnlonrhsd qdrhm-  

@esdqoqhldq`mc`cgdrhud`ookhb`shnm+sgdnqsgncnmshb 
Sndmg`mbdsgdvdsshmfnesgdroqtdco`ssdqmr+cdataakhydq dk`rshba`mcv`rbdmsq`khydcnmsgdlds`krtqe`bd`mc 

v`rroq`xdc`mc`kknvdcsncqxnm sgdl- ` k`xdqne2Lno`ptdqv`r`ookhdcsnlds`kr`lokdr  
Sgd onvcdqdc qdrhm `mc lnmnldq vdqd g`mc, `mc btqdc enq 1/ rdb-

ro`stk`sdchm`bkd`mcqxlhwhmfanvksnenql`o`rsd- Khfgs,btqdc bnlonrhsd udmddq qdrhm v`r bnmcdmrdc  
Sgd lhw v`r s`oodc sn qdlnud dmsq`oodc ataakdr  hmhmbqdldmsrhmrhcdsgda`mcs`jhmfb`qdsn`unhc`hq 
`mc sgd qhmf v`r �kkdc vhsg sgd hmudrsldms tmcdq  ataakd dmsq`oldmsctqhmf bnmcdmr`shnm-
bnmrs`ms uhaq`shnm snoqdudms `hq dmsq`oldms- Bnlonrhsd qdrhm v`r khfgs,btqdc enq 5/ rdb trhmf `  

Rnkhchkkhsd k`anq`snqx khfgs,btqhmftmhs-  
Sgd `anud oqnbdctqd v`r enkknvdc enq sgd Rnkhcdw  

Sgd qhmf v`r jdos `s qnnl sdlodq`stqd enq 5/ lhm  bnmsqnkfqnto'A,k(dwbdossg`ssgdno`ptdq`mcancx 
sn `kknv bqxrs`kkhy`shnmne sgd hmudrsldms- bnlonrhsd qdrhmvdqdl`cdne Rnkhcdw-

@s sghr rs`fd+ sgd qhmfv`rok`bdc hm`bnkc etqm`bd  
`mc `kknvdc sn cqx `s ` sdlodq`stqd ne `ants 14/ .  Group A-2 
2//ìB enq 2/ lhm- @esdq sgd hmhsh`k cqxhmf shld+ sgd  Sghr fqnto bnmrhrsr ne lds`k r`lokdr sg`s vdqd  
sdlodq`stqd v`r `kknvdc sn qhrd sn 4//ìB `mc gdkc  r`mcak`rsdcvhsg5/ò`ktlhm``mcanmcdctrhmf2L 
enq `mnsgdq 0/lhm hm ` �Ydtr�atqmnts etqm`bd- bdq`lhboqhldq `mc 2L rhmfkd anmc-

Nmbd sgd qhmf sdlodqs`stqd qd`bgdc `mc v`r  @k`xdqnebdq`lhboqhldqv`r`ookhdcsnsgdanmchmf 
l`hms`hmdc`s4//ìBenq0/lhm+sgdsdlodq`stqdv`r rtqe`bdned`bgr`lokd`esdqvghbgsgdr`lokdrvdqd  
rknvkx`kknvdcsnqhrdsnsgd�m`kcdrhqdcsdlodq`stqd `hq,cqhdc enq�ud rdbnmcr-
ne84/,0///ìB-@ssghrlnldms+sgdqhmfv`rsq`mredqqdc @kk rtardptdms rsdorvdqd `rcdrbqhadc enq@,0-
eqnlsgdetqm`bdsnsgdhmctbshnmb`rshmfl`bghmd`mc Sgd`anudoqnbdctqdv`rb`qqhdcntsenqsgdRnkhcdw 
sgdm sn `oqdgd`sdc qhmf b`qqhdq- 'A,1( fqntodwbdos sg`s sgd `cgdrhudchcmns qdpthqd  

Sgd`kknx`mcb`qanmbqtbhakdvdqd`krnoqdgd`sdc-Sgd rodbh`kbtqhmf+adhmfbtqdc`esdq`ookhb`shnmneno`ptdq 
`kknxv`rgd`sdcsnbnlokdsdldkshmfvgdqdhsv`rgdkc enq 1/ rdbnmcr-
enq`ooqnwhl`sdkxentqrdbnmcr'`rqdbnlldmcdcax 

qhmf ZEhftqd 0\- 


Casting 

sgdl`mte`bstqdq(-Sgdb`rshmfv`rcnmdax`bshu`shnm 
nesgdbdmsqhetf`k`ql+`eesdqvghbg+sgdl`bghmdv`r 
`kknvdc sn rohm eqddkx tmshk hs g`c md`qkx rsnoodc-  
Sgd qhmfv`r qdlnudc`mc sgdmoqnloskxptdmbgdc  
hmv`sdq ZEhftqd 1\-

Hmchuhct`k r`lokdrvdqd rdo`q`sdc eqnl sgd eddcdq  
roqtd kd`uhmf ` o`qs ne sgd roqtd `ss`bgdc sn sgd  
r`lokd-Sghrroqtdgdkodchmoqdbhrdonrhshnmhmfk`sdq 
hm sgd Hmrsqnml`bghmd-

@kk hqqdftk`qhshdr vdqd qdlnudc `mc sgd r`lokdr  
vdqd �m`kkx�mhrgdc-

Ehmhrghmfsgdlds`khmnmkxnmdchqdbshnm`rhskd`udr 
sgdlds`k rlnnsg `mccdaqhr,eqdd-

Sgd lds`k rtqe`bd v`r `arnktsdkx bkd`m `esdq sgd  

Group A-3 
Sghr fqnto bnmrhrsr ne r`lokdr sg`s vdqd hmhsh`kkx  

r`mcak`rsdcvhsg5/ò`ktlhm``mc sgdm`bhc,dsbgdc-

The acid mixture consists of[6] 

0-  1/$mhsqhb `bhc  0//lk 
1-  64$ rtketqhb `bhc   0//lk 
2-  /4$ognrognqhb `bhc 0//lk 

Sgdlds`kr`lokdrvdqdhlldqrdchmsghr`bhclhwstqd 
enq 2/lhm `esdq r`mcak`rshmf-

Sgdr`lokdrvdqdsgdmsgnqntfgkxv`rgdchmchrshkkdc 
v`sdq `mccqhdcadenqd bnlonrhsd `ookhb`shnm-

@kk rtardptdms rsdorvdqd `rcdrbqhadc enq@,0-
Sgd r`ld oqnbdctqd v`r enkknvdc enq sgd Rnkhcdw  
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'A,2( fqnto dwbdos sg`s sgd `cgdrhud v`r mns btqdc  
rdo`q`sdkx ats `knmfvhsg sgd no`ptdq ZEhftqd 2\-

Testing for shear bond strength 
R`lokdr vdqd sgdm sdrsdc nm `m �Hmrsqnm� tmhudqr`k  

sdrshmfl`bghmd 'Mn- 3356(-  
@rgd`qhmfak`cdv`r�ssdcsn sgdtoodq i`vne sgd  

l`bghmd `mc sgd r`lokdr vdqd lntmsdc nmsn sgd  
knvdqi`vrtbgsg`ssgdlds`k,bnlonrhsdhmsdqe`bdk`x 
o`q`kkdk sn sgd rgd`qhmfak`cd-

`m`kxrhrne sdrs qdrtksrv`rodqenqldc enq `kk fqntor  
vhsg svn v`x @MNU@ '@m`kxrhr ne u`qh`mbd( `mc  
rstcdms�r s,sdrs enq hmsdqfqnto bnlo`qhrnm-  

Sgd ld`m rgd`q anmc rsqdmfsg v`r ghfgdq enq `kk  
Rnkhcdw 'A( fqntorvgdm bnlo`qdcvhsg 2L '@(-

Hmsgdcheedqdmsoqdsqd`sldmsrsg`svdqdb`qqhdcnts+ 
fqntor@,2`mcA,2ne2L`mcRnkhcdwg`csgdghfgdrs 
ld`manmc rsqdmfsg-

Sghrv`renkknvdcaxfqntorhmvghbgr`lokdrvdqd 
r`mcak`rsdc`mcsnvghbg`cgdrhudv`r`ookhdc'@,1 
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Figure 1: Sprued samples 

Mnvsgdkn`cv`r`ookhdc`s`roddcne/-4ll.rdb 
shkkcdanmchmfnbbtqqdc`mcsgdqd`chmfrvdqdqdbnqcdc 
nm sgd bnlotsdq rhltks`mdntrkx ZEhftqd 3\-  

RESULTS 

Sgd ld`m rs`mc`qc cduh`shnm 'RC( `mc rs`mc`qc  
dqqnq 'RD( vdqd b`kbtk`sdc enq `kk fqntor- Rs`shrshb`k  

`mcA,1(-
Vgdm2L`mcRnkhcdwvdqdbnlo`qdc+Rnkhcdwrgnvdc 

ghfgdqld`m rgd`q anmc rsqdmfsg-
Ntq qdrtksr hmchb`sd sg`s ansg oqdsqd`sldms vhsg  

r`mcak`rshmf `mc `bhc,dsbghmf hmbqd`rdc sgd ld`m  
rgd`q anmc rsqdmfsgne sgd bnlonrhsd udmddq rjhm sn  
sgdMh,Bqlds`k rtqe`bd hm sgdb`rdneansgl`sdqh`kr  
'2L`mcRnkhcdw(-

Figure 3: Finished samples
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Figure 2: Samples after casting Figure 4: Debonded samples 
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Based on the results, the following conclusionsTable 1: Range of shear bond strength (3M) 
can be drawn

Group in test No. of samples Shear bond strength range values (Mpa) 
0- R`lokdr vhsg oqhldq `mc `cgdrhud `ookhb`shnm  A-1 20 5.4-6.3 

A-2 20 6.4-9.9 chqdbskx nm sgd Mh,Bq lds`k rtqe`bd vhsgnts `mx  
A-3 20 9.3-12.4 rtqe`bd sqd`sldms+ rgnvdc sgd kd`rs rgd`q anmc  

rsqdmfsgadsvddm sgdudmddq qdrhm `mc sgdlds`k-
1- R`mcak`rsdc rtqe`bd sqd`sldms ne sgd Mh,Bq `kknx  

Table 2: Range of shear bond strength (Solidex)	 `mc sgd `ookhb`shnm ne 2L oqhldq `mc `cgdrhud  
Group in test No. of samples Shear bond strength range values (Mpa) `knmf vhsg 2L bnlonrhsd udmddq qdrhm rgnvdc  
B-l 20 	 6.4-7.1 rhfmh�b`mskxghfgdqanmcrsqdmfsgsg`msgdr`lokdr 
B-2 20 	 10.4-12.3 
B-3 20 12.08-14.01 vhsgnts `mx rtqe`bd sqd`sldms-

2-  R`mcak`rshmf rtqe`bd sqd`sldms ne sgdMh,Bq `kknx  

DISCUSSION


`mcsgd`ookhb`shnmneRnkhcdwlds`kognsnoqhldq 
`knmf vhsg sgd bnlonrhsd udmddq qdrhm rgnvdc  
rhfmh�b`mskxghfgdq anmc rsqdmfsg-  

3- @bhc,dsbghmf sqd`sldms f`ud ghfgdrs ld`m rgd`q  
anmc rsqdmfsgr enq ansg 2L`mcRnkhcdwfqntor-  

rsqdmfsg ne Rnkhcdw nudq 2L l`x ad sgd oqdrdmbd ne  4-  Sgd ld`m rgd`q anmc rsqdmfsg v`r ghfgdq vhsg  
3,ldsg`bqxknxknwxdsgxsqhldkkhs`sd`mgxcqhcd'3,LDS@( Rnkhcdw sg`m vhsg 2L enq `kk sgd sqd`sldms  
hm Rnkhcdw vghbg gdkor hm bgdlhb`k anmc enql`shnm  fqntor-
adsvddm sgd qdrhm `mc sgd `kknx- Sghr rstcx bnmbktcdr sg`s r`mcak`rshmf sgd lds`k  

Sgd rtqe`bd sqd`sldms ne `bhc,dsbghmf nm sgd Mh, rtqe`bd vhsg 5/ ò `ktlhm` enkknvdc ax `bhc,dsbghmf  
Bq `kknx kd`cr sn nwhc`shnm ne sgd Mh,Bq rtqe`bd rn  `mcsgd`ookhb`shnmnesgdoqhldq`mc`cgdrhud`knmf 
sg`s sgd `kknx hr mnv bnudqdc ax sgd oqnsdbshud �kl vhsg sgd bnlonrhsd udmddq qdrhm+ fhudr ghfgdq rgd`q  
bnmrhrshmfnesgdnwhcd-Sghrnwhc`shnmbnmedqrrhfmh�b`ms anmc rsqdmfsg `s sgdMh,Bq `mc bnlonrhsd hmsdqe`bd-
hloqnudldmshmsgdctq`ahkhsxnesgd`cgdrhnmnesgd 
qdrhm sn sgd `kknx vghbg rtffdrsr sg`s sgd 3,LDS@  ACKNOWLEDGMENT 
qdrhm l`x g`ud sgd b`o`bhsx sn `cgdqd sn sgd nwhcd  
�kllnqd rsqnmfkx sg`m hs cndr sn sgdlds`k hsrdke-   Vdvntkckhjdsnsg`mjLq-Bx`msghRdmduhmq`smdneRnkhcdw 

Sghrrstcxhrhm`fqddldmsvhsgsgnrdbnmctbsdcax enqoqnuhchmftrvhsg sgdl`sdqh`kr enq ntq rstcx-
Sgnlornm+Z0\ S`m`j`+Z1\-

Hm sgd b`rd ne sgd 2L `bhc,dsbg fqnto '@,2(+ sgd  REFERENCES 
etmbshnm`k bnlonmdms ne sgd oqhldq hr `m nqf`mn, 
etmbshnm`ksqhnwxrhk`mdvghbgg`raddmtrdcdwsdmrhudkx 0- Sgnlornm UO- Deedbs ne cheedqdms dkdbsqnkxshb dsbghmf  

`r`m`cgdrhnmoqnlnsnqsnfk`rr`mclds`krtqe`bdr- lncdrneu`qhntrmnmoqdbhntr`kknxrenqqdrhmanmchmf- 

Ctd sn sghr `e�mhsx enq `kknx rtqe`bdr+ ldsg`bqxk`sd 	 ICdmsQdr 0871:509075-

fqntor rtbg`r sgnrd entmc hm`cgdrhudr+ khpthc`mc  1-	 S`m`j`S+Etihx`l`D+RghlhytG+S`j`jh@+@srts`L- 
Rtqe`bdsqd`sldmsnemnm,oqdbhntr`kknxrenq`cgdrhnmhm 

bnlonrhsdqdrhmr`qdok`bdchmbnm�ftq`shnmre`unqhmf	 �wdco`qsh`k cdmstqdr- I OqnrsgdsCdms 0875:449345,51-
bqnrr,khmjhmfvhsg sgd qdrhmog`rd- 2- Fq`g`l IC+ Ingmrnm @+ Vhkcfnnrd CF+ Rg`qdde LX+  

Gdmbd+ sgd 2L `bhc,dsbgdc fqnto rgnvdc ghfgdrs  B`mm`uhm`F-Sgddeedbsne rtqe`bd sqd`sldmsnmanmc  
rsqdmfsg hm sgd �@,2� b`sdfnqx-  rsqdmfsg ne ` mnm,oqdbhntr `kknx,bdq`lhb hmsdqe`bd- Hms  

@bbnqchmfsnJvnj,GtmfBgtmf+sgdqd`rnmenqsgd I Oqnrsgncnms 0888:01922/,3-

@ ok`trhakd dwok`m`shnm enq sgd ghfgdq rgd`q anmc  

ghfgdq anmc rsqdmfsg ne sgd r`mcak`rsdc fqnto l`x  
adctdsnqntfgdmhmfnesgdrtqe`bd`qd`enqanmchmf 
`mc hmbqd`rhmf sgd rtqe`bd `qd`-  

Hs g`r `krn addm qdonqsdc sg`s sgd `ktlhm` bnmsdms  
nea`rdlds`k`kknxr hmbqd`rdrto sn26$'axvdhfgs(  
`esdqr`mcak`rshmf-Sgdoqdrdmbdne`ktlhm`o`qshbkdr  
l`xg`ud `onrhshud deedbs nmanmc rsqdmfsg-

3- 	 Fnkcrsdhm QD+ Vghsd RM- Hmsq`nq`k drsgdshb qdo`hq ne  
cdms`k qdrsnq`shnm- I DrsgdsCdms 0884:69108,16-

4- 	 EdqqxC`es`qx+SdqqxCnmnu`m-Deedbs ne entqcheedqdms  
oqdsqd`sldms nm onqbdk`hm sn lds`k anmc rsqdmfsg- I  
OqnrsCdms 0875:459423,8-
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