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A Study on the Variation of Tensile Strength and Hardness According
to the Frequency of Reuse with Chrome-Cobalt Alloy Widely
used in the Production of Partial Denture

Chung, Kyung-Pung
Dept. of Dental Laboratory Technology, Won-Kwang Public Health Junior College

This study isto measure and compare the hardness and tensile strength of each time after we recast
seven times continually only with ond metal alloy Chromium-Cobalt aloy used in the production of
partial denture frame work.

The result of the experiment were asfollow;

1) The result of the hardness measurement

The result of thefirst casting was 490.48+ 38.38 and that of the second recasting was 455.18+
35.61 and form the third recasting. the result were 518.38+ 37.68 and over.

The chage of the hardness difference between each recasting was asfollow;

The hardness difference between the firgt casting and the second recasting was 35.25+ 31.93
and that between the second recasting and the third recasting was 63.20+ 54.02. There was a
statigtically significant difference(P<0.01) in the above hardness, however, there was little
difference on thewhole.

And after the third recasting, the hardness grew high alittle bit. That iswhy low-melting metals
such as Cr, Mn, Cu of aloy ingredient was evaporated or there was an effect of changesin
metal crystal structure, | suppose.

2) Theresult of the tensile strength measurement.

There was a statigtically significant differnce(P<0.01) between the first casting and the second,
the fourth recasting, however. there wasllittle differencein generd.




A

2. :
, 1962
65% Sowter(1962)
.M 2 , :
( ) :
1 pH ) ) 1
, . 1970
Ni-Cr
(Partial dental frame
work)
Chromium-cobalt , Harcout(1962), Craig(1979)
Hesby(1980)
, 4
1930 Cr-Co
1951 : C )
Lang Taylor Harcout, Craig, Hesby, , ,
, carat

base metal alloy . ,
Cr-Co-Ni Levis

16



. &e 2= 3 Yy

« )
, 1. A=
@ frame work Chrome-
1/2 ) Cobalt alloy(Jeneric Pentron; US.A)
Chromium-cobalt 7 < D
1
ek Az A =34 & = Z4 A&
Partial Denture Cr=30%
Chrome - Cobalt Jeneric Pentron Co=62%
Complete Denture
alloy (U.S. A) Frame work Mo=5.5%
71E}=2.5%
2. A < P
1) AIE Al H|I&EH Paraffin wax
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10 Gauge round casting wax(
(Universal testing machine, Zwick 020, Zwick) : )
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, Multi-
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(investing) (burn out) Chrome-cobalt 25g 1
< 3>
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VHN (kg/mm?)

4, (hradness)
A Z}- &) 2~
TAFE ATy 2 3 3 3 4 3 5 3] 6 3] 7 8
A]H
I 505.33* 459.05 492.63 584.13 547.65 552.25 527.20
+35.25 +33.52 +13.16 +26.77 +47.05 +57.77 +23.34
I 471.93 436.48 530.85 535.53 538.70 538.15 554.85
1+42.82 +15.36 148.16 +57.56 +49.16 +15.81 +6.87
I 494.18 470.03 531.68 566.78 547.80 567.43 558.23
+39.42 +50.09 +37.22 +44.57 +35.97 +31.53 +49.51
Total 490.48 455.18 518.38 550.14 544.72 552.61 546.76
o +3838 | +35.61 | +37.68 | +42.67 | +40.44 | +37.49 | +32.26
I, I, I = A]¥ number
600
4 550.14+ 42.67
500 3 -31.76+ 55.81
400
300 .................................................... 5 54471i 4044
4 543+ 59.46
200 .................................................... 5526li 3749 5
TOO foerrrrrreeeeim -7.89% 5315 7
546.76+ 32.26 6
0
T 2 3 7 & & 7 585+ 4192 4
Recasting times /
2 '
5. (Hardness)
vaz]_}_ Q‘F— XI_XZ XZ_X3 XS_X4 X4_X5 XS_XG XS_X7
Z¢ 347 A]E 374 35.29* —63.20* —31.76 5.43 —17.89 5.85
HF AH3F +31.93 +54.02 +55.81 +59.46 +53.15 +41.92
*P < 0.01
XI—X?=13) %23 3z
X:—X3 =23 %33 A=z
X=Xt =33 =z—43 AZx
X4—X5 = 43) %53 =2z
X5—X® =53] Fx—63 =z
X—X"=63 Fx2-73 AFz



2. XF= =l0f| = tensile strangth

testing A1}

(tensile strangth)
Universal testing mechaine,(Zwick 020,

(P<0.001),

Zwick, Germany) T S( )
, Fmax( ), STx(
), Fix( modulus), Toughness(
) C 6 )
1 )3
, P
T S( 1 %500 ------------------------------------------------
655.44+ 10.68 ) 2 ) 40 [
71321+ 27.00, 3 &
69583+ 2803, 4 73588 B e
+ 2339, 5 690.13+ 12.63, 6 900 frvvvereesrererer
695.38+ 3094, 7 100
692.08+ 29.69 1 1 2 3 ¢ 6 7
4 o
. ANOVA Scheffe Range Test 1 ngs' tensile strength
6. tensile strength testing
T-S Fmax STfx Ffx Toughness
ANFx 3T (MPa) (kg) (%) (kg) (nm)
1 3 655.441+10.68 | 474.41£10.12 | 20.14%+1.54 | 454.59£13.40 8.25610.23
2 3 713.21%27.00 | 514.08+19.46 | 26.07%+2.14 |502.91+18.62 | 11.37%0.97
3 3] 695.83+28.03 | 514.67+49.53 | 21.59+3.44 | 490.66%28.35 8.89+1.86
4 3] 735.88+23.39 | 530+16.86 23.05+0.46 521£18.02 10.87£0.92
5 3] 690.13+12.63 | 497.45%9.10 20.81+1.73 480.69%8.57 9.58+0.92
6 3 695.381+30.94 | 501.22+22.30 | 23.91+1.49 | 480.51+£22.88 | 10.90%1.17
7 3] 692.08+29.69 | 498.85+21.40 | 20.99+1.91 | 496.31£21.10 9.50%0.96
Grp 1 Grp 2 Grp 1 Grp 1
l
. Grp 5* l !
ANOVA Grp 2* Grp 7* Grp 2*
Scheffe . Grp 1* e Grp 2*
Grp 4 Grp 3* rp
P < 0.001 P < 0.05 P < 0.001 P < 0.001 P < 0.01
TS = AdARE Fmax = 38 3tF STix = FHA AP &
Ffx = 3}43}% modulus Toughness = T3 <14 Grp = 3 S YeY
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