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Abstract

'l-hc popuLarity ol'basc mclal alloy for porcclain lusctl to a tlctal crown and bridges

has increased reccntly because of lorver price' supcrior yield strengrh and modulus of

elasticity (rigidity). Oxidatiolr heat trealment of fhe n]etal is Lrsed to renlove entmpped alr,

elin:rinate organic rnateriaL and [b|n the metal oxidizcd layer. ' l 'here is a scarcity of dcntal

scicntific literature on the cllect of difl'erent oxidation hcat tlcatmcnts (OHTs) on the reused

ofcast cobalt--chromiutl alloys as sutface pretreatments. The objcctive of this study was to

evalLrate the cl'fect ol' difi 'erent OHTs on thc sLrrl'ace nr:rphology and rveiglrt changc

cast  reused Co-Cr a l loys.

A totai of 90 specimcns (10.0.0.2 mnl X 10.010.2 rrrl X i 0r0.l rllrn) wefc

plcparecl tiom rcnsed Co-Cr alloy, according to thc ISO 9693 standarci For cach OflT

rurethod. the specimens rvere divided into 18 sroups: 790"C1, 890'C and 980'C for 30s.

60s. 90s. 120s, l50s antl 180s. Wcight change t'as cxamined befole and after Olll"fhc

suriace rnorphology and elernental composition rvere analyzed trsing a SEM and LDS'

Thc rcsults of wcight changc and oxygcll conccntration wcrc prcscntcd in thc

supplementary oxides on thc surlace varicd according to the diffelent tempetature andtime

durarion in the follorving order: OllI at 980"C > OLI.I at 890'C-- > at 750'C' and long

t lu l l t ron '  " l ron 
r lu l l t ion.

A micro cryslal slructurc o1'sul facc lopograPhy was i'ound in 150s, ltt0s o1'790'C

group ancl all duration of 890'Cl grotrp. Thc rvci-eht changc and cotrccntration ol oxYgcn

varied with the dii ' l irrenf tcr'npsralurc and timc tluration mcthods. 
'l-he noticc signilicant

microstructurc $'cre foundcd in I 50s, l80s of 790'C-- group and all of 890'C group

I(eyrvords: Ce|amo-metal. Oxidatiou hcat trcalment

H,FJE
Hii'#

t

W,$i le : . r . ' r iq , .a . r i r i : i r  e , . . i l  i l i i . ra . i .a \ . - . l | , . - ' .n  i i r l !  0 r i l  24rJ ia 'S  Gi ' . :  q f l



Proceedinge ihe 5" 'CAS I ' la t  ona{ arrd nternatcrat  Ccnferenc€ 20:7(CASNa 2017)

1. Introduction

Usually, the reused cast of tllese alloys is processed in dental laboratory procedure.

Oxidatior heat treatment of the alloy is used to rcmove entrapped air, eliminate organic

mater ial and fonrl the metal oxidized layer. Therc is a shortage of dental scientific litcrature

on the effect of different oxidation heat ffeatments (OHT) as surface pretreatments on bond

slrength ofreused base metal alloys and porcelain.

2, Objectives

The objective of this study was to evaluate the effect of different OHT of casl rcused

Co-Cr alloys on thc wcight changc, surl'ace morphology and bond strcngth for dcntal porcelain-

fused{o-metal (PFM) systems.

3. Materials and Methods

A total of 2x 190 specimens for surface morphology evaluation ( I 5 040 2 nrm x

1 5 . 0 + 0 . 2 l n m x 3 . 0 + 0 . I m m ) a n d b o n c { i n g t e s t ( 2 5 + I m r r x l + 0 . I  m n r  x  0 . 5 + 0 . 0 5  m m )  w e r c

prepared fronr reuscd Co-Cr alloy (Argcloy NP Spccial, Agribond, Australia) through lost wax

technique. For each OHT and testing method. the spccimens lvere separated into l9 groups as

shot n in Table l .The weight change was examined earlier and after OHT usirg analytical

balance (262 SMA-F'R, Precisa, Switzerland). The OHT and porcciain (VMl3' VITA,

Gcrmany) procedure rvere opcratcd using fitrnace (Vacumat 40 T, VtTA, Gcrmany). Thc

surface rnorphology, elemcntal composition and oxide thickness rvere analyzcd usin-8 a SPM

(Quanta 450, FEl, Netherland) and EDS (X-Max, Oxford lnstruuent, Englantl).The bonding

strength was evalLtated in flexural strength testing instrutnent for three point bcnding and which

is capablc of attaining a crosshead spe ed of L5,!0.5 mmhinutc, using a universal testing

machine (lnstron 4510, UK), according to the ISO 9693-1: 2012.

4, llesults

The micro-crystal stntcture o1'sLtrlacc motphology rvas lound in 150s, l80s ol790 "C

group and all dulation ofrhe 890 "C group as presented in Figure l. The result ofs'eight gain

and oxidc thickness werc shown in thc supplementary oxides on thc surfacc varied according to

thc different tempcrafllre and timc tluration in thc fbllowing order: OHT at 980 "C > OHT at

890 "C > OHT at 790'C and krng duration was greater titan short duration the highest rvas rhe

790-180 group as shown in trigure 3. Thc oxidc rhickness cvah.ration tlsing EDS linc-scan as

shown in Figurc 2.
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The r.vcight gain variccl with the dilTerent teDrpetature and tirllc duration rrethotls 
'l 'hc

noticc signi{'icant microstructure was lbunded in 150s, l80s o1'790'C gloup and all of 890''C

gloup. The bond strength of control group (39.47 MPa) is greatcr than thc olllcr group (Figure

4 . )

Figure l. Micro-cr-ystal structure of sutf'ace rnorphology

Figure  2 .  Ox idc  th ickncss  cva luahon.
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Figure 3. Weight gain per surface arca and oxidc thickncss.
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Figure 4. Bond strength and Oxide thickness

5. f)iscussion

Thc thcrmodynalnic rcquirement Ibr thc intcnsity of thc surlbcc rvith mctal oxidc is thc

presence of excess metal oxide at all times. (Ritchie et al., 1983), lf the oxide layer rvas

completely dissolved away, it would be thennod;'namically impossible to majntain the capacity

of thc interhce glassy phasc with that oxidc. This situation secrrls to be sirnilar to the

cxpcrimcntal procedurc.'lhc OHT for cxperinrcntal alloy is prolongcd substantially bcyond thc

ordinary OHT times, the oxidc survives largely intact at the alloy interface.

It should be rnentioned that the sirnple presence of an oxide layer at the intelface of'

porcelain and metal strcngthen tllc interfacc for dcn:al PFM syslcms. If an oxidc layer is

lacking to prevelt complete dissolution by the fusing porcclail. thc porcclain comes into djrcct

contact with the alloy surface. and the adherence is poor

Pfoceeding5 the 5 '  CAS l . latanal  afd nternat iona(C.\nference 2011 ( lA5NC 2017)
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6, Conclusion

The weight change and concentration of oxygen varied with the differcnt temperature and

time duration methods. Thc noticc significant microstructure were foundcd in l50s' 180s of

790 oC group and all of 890 ''C grouP.
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