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This study was conducted to determine the chemical composition and the mech-
anical properties of four commercially available low gold-based crown and bridge
alloy produced in Korea. Four dental casting gold-silver-palladium alloys, i.e.,
A,B,C and D (code of alloys) were selected for the evaluation of chemical com-
position, ultimate tensile strength, elongation. values and Vickers hardness.

The chemical composition of test specimens was analyzed by both emission spe-
ctrography and wet gravitation method with a 1.5gm of low gold ingot.

The tensile properties and Vickers hardness was determined with cast specimens
treated in following three conditions; as-cast, softening heat treatment and har-
der;ing heat treatment. The tensile testing bars were cast in accordance with the
model designed by Gettleman and Harrison (1969) which was modified from the
A.D.A. Specification No.14 for dental chromium-cobalt casting alloy. Nine tens-
ile test specimens were made from a split silicone mold for each of the test
alloys to the size of 2.5mm in diameter and a gauge length of 10mm. All four
alloys were handled in accordance with conventional methods used in Type II
gold alloys.

Ultimate tensile strength and elongation were measured on an Instron Univer-
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sal Tensile Testing Machine (Model 1125, Japan) operated at a crosshead rate of
0.lcm/min. Elongation values were measured using Digital Measuring Microscope
(MS-152, FUSOH, Japan}. Vickers hardness was determined with a Vickers Har-
dness Tester (Model VKH-1, Japan) at a 1.0kg load on a mounted tensile test
specimen. ,

The following results were obtained from this study;

1. All tested alloys were composed of Au, Ag, Pd, Cu,Zn and Fe in common.

The composition rate 6f gold for all four alloys was found in the range of

42~47 weigh_t % as shown below.

Alloy A; Au 45%, Ag 40.2%, Pd 5.76%, others 9.04%.

Alloy B; Au 47.1%, Ag 29.03%, Pd 6.98%, others 16.92%.

Alloy C; Au 45%, Ag 26.9%, Pd 6.83%, others 21.07%.

Alloy D; Au 41.8%, Ag 34.4%, Pd 6.95%, others 16.85%.

3. The ultimate tensile strength of the four alloys was in the range of 31~
82kg/mm?, The test results were shown-in the below order from the highest value;

As-cast condition; D,B,C, A.

Softening heat treament; B,C,D, A.

Hardening heat treatment; D,B,C, A.

4, The test results of the elongétion rate for each alloy were in the range of
0.5~18%. The test results were shown in the below order from the highest value;

As-cast condition; A,D,B,C.

Softening heat treatment; A,C,D,B.

Hardening heat treatment; C,D,B,A.

5. Vickers hardness for each of the four alloys was in the range of 120~230.

The test results were shown in the below order from the highest value;

As-cast condition; C,B,D, A

Softening heat treatment; D,B,C,A.

Hardening heat treatment; D, A,C,B.

6. There were no differences in the physical properties between as-cast condition

and softening heat treatment.
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Fig. 1. Design of the tensile bar, according to
Gettleman & Harrison(All values in mm).
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Omax = ultimate tensile strength
P, =ultimate tensile load
d =specimen diameter
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Fig. 6. Vickers Hardneés Tester(Model VKH-1)

Hy= Applied Load(Kg)
" Contact area of indenter(mm?)

= ZPoin /2 _y.g54 £ (kg/mm?)
Hv= Vickers hardness number
Pe=Applied load(kg)
& =Angle between opposite faces(136°)
d=Diagonal of indentation(mm)
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Table 1. Qualitative anaylsis of alloys

Alloys Elements
A Au, Ag,Cu, Pd, Zn, Fe,In, Na, Ti, Y,Mo
B Au, Ag,Cu, P4, Pt,Zn, Fe, In, Mo, Yb
C Au, Ag,Cu,Pd, Zn, Fe, Ni,Na, Cd, Sn
D Au, Ag,Cu, Pd,Pt,Zn,Fe,In, Mo, Mg, Y

Table 2. Quantitative analysis of four alloys
(weight %)

Alloys
Element
A B C D
Au 45 - 47.1 45.2 41.8
Ag 40.2 29.0 26.9 34.4
Pd 5.76 6.98 6.83 6.95
others 9.04 16.92 21.07 16.85
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Table 3. Ultimate tensile strength values

(kg/mm?)
Alloys
States
A B C D
As-cast 37.68  67.36 52.76 77.41
Softening heat 31.98 60.5 50.92 50.72
treatment
Hardening heat  39.2 82.5 71 82.7

treatment
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Fig. 7. Histogram of the ultimate tensile stren-
gth values(kg/mm?)
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Table 4. Elongation values(%)

Alloys
states
A B C D
As-cast 15.72 3.5 9.52 2.41
Softening heat 18.43 4.4 16.4 10
treatment
Hardening heat 2.34 1.2 0.5 0.69
treatment :
%
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Fig. 8. Histogram of the elongation values
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Alloys 120
states
A B C D
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As-cast 123 183 187 217
Softening heat 120 174 167 194 ©
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Fig. 9. Histogram of the Vickers hardness values

Table 6. Comparison of mechanical properties of experimental alloys with other manufacturer’s alloys

Ultimate Tensile Strength Elongation Vickers hardness
Alloys kg/mm?*) o (VHN)
As-cast Soft Hard  As-cast Soft Hard As-cast Soft  Hard
A (experimental alloy) 37.68 31.98 39.2 15,72 18.43 2.34 123 120 130
B (experimental allpy) 67.36 60.5 82.5 3.5 4.4 1.2 183 174 204
C (experimental alloy) 52.76 50.92 71 9.52 16.4 0.5 187 167 195
D (experimental alloy) 77.41 50.72 82.7 2.41 10 0.69 217 194 230
A.S. M. Specification_
- 2132 —_ — 2035 - —  45—70 —_
Type 1 CBHN)
—_ 32—48 — - 20—35 — —  80—90 —
Type T (BHN)
— 34—~40 4257 — 2025 620 —  95—115 115—165
Type I : (BHN) (BHN)
Type ¥ — 4252 70—84 — 4—25 1—6 - — 130—160 210235

(BHN) (BEN)

A.D. A, Specification No.5

Type 1 - - - - 18 — —  50—90 —
Type I - — - - 12 — - 90—120 —
Type I - - - - 12 — —  120—150 o
Type W - — 63.50 - 10 —_— - 150 220
Type T Ney-OroB-2 — 42.9  45.6 — 35 34 — 125 135
Firmilay — 443 5415  — 39 19 - 12 182
TypeN Forticast - 59.75 90.34 - 18 -3 —_ 193 292
KS P5105 | — 40 - - T - = o ;-
I - — 55 - — 15 - - 140
. (BHN)

pAbe) &Ee AD.A. B #E59st ASMEEE At Type I A#£9 Firmilay, Type N &&al
& B, Ney @ite] Ney-Oro B-244, Jelenko Forticast & KS 3} tlks] »xl Table 63} 7},
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Wps glet. ;

4, EHEL 0.5~18% 2 £5E% Addel R 4
=z C,B,D 449 BUr=, ikksi®i A,C,D,B &
&9 =, BEMERS A,B,D,C 449 BIFE K
4 A9

5. Vickers R ® 120~230c.2 #%# D,C,BA
&6 ¥R, KILMERKE D,B,C,A55S IRFE,
WLBRR% D,B,C, A5 49 N2 WS Yt

6. & RBALS HEW PRE HERmE ikt
BEE RS B ROl 2 AN 9le.

(A EHE =474 ATk MT.C. #BE,
KIST S4i{LBs o< 2 Bi#e =doh.)

R :34.4%, HulF:6.95%,
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