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Table 1. Hardness of two cobalt-chromium alloys
after bench cooled at the various stages
of indicated temperature heat treatment
for 15 minutes.

H'eﬁatm’ll};g@%nt Vlckef\ii n?{)ael;dness

Y Nobillium | Regalloy
as-cast 391(14.0) | 390(21.9)

600 359(22.3) 369(12.75

700 363( 6.2) | 371( 8.3)

800 356(13.1) | 362(16.7)

900 367(15.6) | 359(14.4)

1,000 370(13.0) | 378(11.1)

1,100 335(23.0) | 357(31.6)

1,200 330( 8.2) | 337(2L.5)

* Values in parentheses are standard deviations.

00 ¢ .
e *  Nobillium
- < ¢ Regalloy
©
i)
=
=
=
©
w
P
e
B
=
2
153
=
L2
=320
ap 1 . ' ]
300 . 1200 °C

[} il
GCo 7¢0 800 900 1000 1108

Heat Treatment Temperature .

Fig. 1. Hardness number after bench  cooled at
the indicated temperature after heat trea-
tment for 15 minutes.
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Table 2. Hardness of two cobalt-chromium alloys
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after quenched at the various stages of
indicated temperature heat treatment for
15 minutes.
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Table 3. Hardness of reheated two cobalt chro-
mium alloys after quenced at the various
stages of indicated temperatare heat tre-
atment. Specimens were first heat treated
30 minutes at 1, 200°C and water quenched
then reheated 15 minutes. |

Hge Troatment | " imber

o Nobillium | Regalloy
as-cast 391(14.0) | 390(21.9)

600 333(15.3) | 361(29.4)

700 338(22.1) | 351(12.8)

800 326(35.7) | 356(21.5)

900 348(20.1) | 353(19.7)

1,000 | ss2a7.4) | 37708.7)

1,100 322(20.5) | 351(27.7)

1,200 314(14.1) | 338(25.3)

#* Values in parentheses are standard deviations.
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#Fig. 2. Hardness of two alloys after quenched
from indicated temperature heat treatment
for 15 minutes.

Ho Tement | T e

O Nobillium Regalloy
as-cast 391(14.0) | 390(21.9)

400 325(20.1) 320(33.3)

500 310(20.1) | 313(16.3)

600 312(26.9) | 324(12.0)

700 308(24.8) | 327( 4.6)

800 330(81.8) 349(14.0)

900 ) 325(12.3) 328(19.3)

1,000 305¢13.9) 1 311( 5.3)

* Values in parentheses are standard deviations.

Heat Treatment Temperature

Fi

g. 3. Hardness of reheated alloys when quen-
ched from indicated temperature.
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Table 4. Hardness of two cobalt-chromum alloys.

after quenched at the various stages of
indicated time heat treatment at 700°C.

Vickers Hardness
Heat Treatment Time Number

(Minutes) Nobillium | Regalloy
as-cast 391(14.0) | 390(21.9)
7.5 371(20.8) | 364(18.3)
15 368(20.4) | 361(24.2)
30 360(28.6) | 365(14.0)
60 384(81.5) | 362(17.4)
120 345(26.3) | 340(28.8)

* Values in parentheses are standard deviations.
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Fig. 4. Vickers hardness number ot two alloys after heat treatment of indicated time.
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A STUDY OF HARDNESS ON SOME DENTAL COBALT-CHROMIUM ALLOYS

Yong Nam Chei, D.D.S.

Dept. of Dental Materials, Graduate School, Seoul National University

(Led by Prof. Cheol We Kim, D.D.S., M.S.D., Ph.D.)

.........................................................................

Smce the introduction of the first cobalt- chromium alloy to dentistry, many new

alloys have been developed.

Cobalt-chromium alloys have many advantages over precious metal alloys. But
one of the main dissatisfaction is relative high hardness and low ductility of these

alloys.

The purpose of this study was to improve these properties through ‘heat treat-

ments.

TQ study the effect of heat treatments on the hardness of cobalt-chromium alloys,
cast specimens were prepared 9mm in diameter and 2mm in thick using Nobillium:
and Regalloy. After then heat treatments were done as following methods.

First group of specimens was heat treated for 15 minutes from temperature of
600 to 1,200°C and then bench cooled. Second group was heat treated as the same
way of the first group but quenched. Third group was reheated for 15 minutes
from temperature of 400 to 1,000°C after 30 minute heat treatment at 1,200°C and
then quenched. Fourth group washeat treated at the range of from 7.5 minutes to
120 minutes at 700°C and then quenched. After the heat treatments, all of the
specimens were resin mounted and polished using emery paper No. 100, 200, 400,
600, 800, 1,000 and 2,000. Vickers Hardness Tester (Type VHK-1) was used to

determine their hardness number.
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The following conclusions were drawn from this study.

1. The hardness was highest in as-cast condition but the result of heat treatment
was more effective above at the temperature of 1,000°C,

2. The quenched specimens showed lower hardness than those of the bench cooled
specimens.

3. The effect of reheat treatments were similar to the pattern of the first heat
treatments except in the slight lower hardness values.

4. The longer the time of heat treatments, the lower the hardness of the alloys
at 700°C. But the tendency was slight. -

...............................................................................................................................................
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