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ABSTRACT

In the present study, the age-hardenability at intra-oral temperature of various Au-Cu-Zn alloys
containing Ga, Ti, Sn, Cr was evaluated by means of hardness test and X-ray diffraction (XRD) study
after solution-treatment at various temperatures and then aging at intra-oral temperature, By the addition
of Ti and Sn, the age-hardenability at intra-oral temperature of Au-Cu-Zn alloys decreased apparently.
And by the addition of Ga and Cr, the apparent age-hardenability at intra-oral temperature of Au-Cu-Zn
alloys was preserved, In Cr-added Au-Cu-Zn alloys, the reduction of Cu content rather than Zn content
was much more effective for preserving the age-hardenability at intra-oral temperature, The apparent
age-hardenability at intra-oral temperature of Ga- or Cr-added Au-Cu-Zn alloys attributed to the
formation of the AuCu II ordered phase. In the Au-Cu-Zn alloys containing Cr, the increased Cr content
did not prevent the formation of AuCu II ordered phase at intra-oral temperature, but possibly reduced
the driving force for the formation of AuCu II ordered phase at intra-oral temperature, If Ga- or
Cr-added Au-Cu-Zn alloy having apparent age-hardenability at intra-oral temperature is used as a dental
alloy, it will become harder in the oral cavity without additional heat-treatment,
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Figure 1, Isothermal age-hardening curves of the specimens
1-4 (6G-20z, 57-202, 58-207, 5C-207) aged at 37t after
Solution-treatrment at 600 or 700¢t,
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Figure 2, [sothermal age-hardening curves of the specimen
1 (6G-202) aged at 37t after solution-treatment at 500,
600 and 700t,
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Figure 3, [sothermal age-haraening curves of the specimen
4 (6C-207) aged at 37c after solution-treatment at 700
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Figure 4, Isothermal age-haraening curves of the specimen
5 (10C-202) aged at 37t after solution-treatment at 700
and 800¢.
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Figure 5, Isothermal age-haraening curves of the specimen
6 (15C-152) aged at 37t after solution-treatment at 700
and 800t,
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Figure 6, Isothermal age-hardening curves of the specimen
7 (15C-202) aged at 37c¢ after solution-treatment at 700
and 800¢c.
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Figure 7, /sothermal age-hardening curves of the specimens
4-7 (6C-20z, 10C-20z, 15C-152 15C-207) aged at 37t
after solution-treatment at 700t
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Figure 9, XRD pattemns of the specimen 1 (6G-202) (1-1):
Solution-treated at 500¢, (1-2): solution-treated at 700¢,
(1-8): aged at 37t for 8 aays after solution-treated at 50
Ot, (1-4): aged at 37c for 8 aays after solution-treated at
700¢.
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Figure 10, XRD pattems of the specimen & (10C-202)
(6-1): solution-treated at 700¢, (5-2): aged at 37t for 8
days after solution-treated at 700t, (5-3): aged at 37¢c for
8 aays affer solution-treated at 800t
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Figure 11, XRD patterns of the specimen 7 (156C-202), (7-1):
Solution-treated at 700t, (7-2): aged at 37t for 8 days
after solution-treated at 700c¢, (7-83): aged at 37t for 8
qays after solution-treated at 800¢t,
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S7F= Qe mobxl ot IRl Ao AZtE
o & T3S Sl EA3t UAE Az A
Aoz nHEteg, 5% old¥wd IeH &2 1L
A 929 ke Y FAs T 2435 oluA
£ =9, AT F 39 Lol TEe ol
Az A Bt @do] AuCu 1T & ARG oRe] Ho
7} o291 At} (Shewmon, 1989), Lev} A& =72
Au-Cu-Zn oA AuCu 11 &o] 37¢ox FAH=
5492 WekA ¥UeS & F AUrk 2" 59} 7oK =
=9 ol b B9 SAISA S 37T MY AET
sAFo] gskth AE] dhFe] w2 A7 Aol
AlESel| sl AstAE] AF AlERT]9] RS

o

o 7

)

il

Jgtor} ARARe]l FHe] we} ARE whE SuE
e F dARE JERSTE AT =Y As
e FAdY VIR Fo] AsEHol vl A8d
HJEEe] o] Axste] dzke] FHSL Ty doi
Aol 71R18HH, o] % Alzto] Agel wht Fwrt wh
27 s A2 37 dFe] Tkl 37ee 22
o 2 woA AuCu 1T o] AA T+ Au-Cu-Zn =9
E4o] uiHA] go}, HEN7E ol Zlol| 7918kt
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4 E

B AtoM= okt Y4t AH7FE Au-Cu-ZnAl
= e 2xolx Al & A xelA
|a7gstads Hrstar, 7P 2l 24Ee Z
= daY A 2Eolxe AEASITFE A sk
2e AdE A%

1o oy
>

1. Au-Cu-Zn =9l HelRsd 45 713 49
T 2ol ]Eﬁi‘ﬂrﬁﬂrﬂ A 7Hsk3l
3, ZEY 3=5S A7RE A9+ AuCu-Zn S
o] ek A ’\]E%‘ﬁ}ﬁﬂrﬂ vﬂﬂ?i‘ﬂr.

2. IBL FH7IEE Au-Cu-Zn oA o}¢le] d
e Toel BEE 2o 2EIRE R 457
Au-Cu-Zn T 74U &xolre] Ala7stay)
7} BEH

¢

3. Au-Cu-Zn oo 253 a2 Hrlst 4% 774
W 2xoxMe] Alagstadhs AuCu I & A

o Aol 719l

4, AZ%EEY] =7} Au-Cu-Zn oA AuCu 1T &
e e AAlskA °‘°‘/P AuCu 11 & ﬂL
2y o) TEEG SR Ao Ukl

ARFzE FHEFE T2 F A dx
AEAs} 7hsatAl, Al ddelMe
o ekl olgt dxert AL UA kot &
w9 AaAstanpt 58] LA Eahs Aol
B AFdA ZAE 32 A8 T AuCu-Zn Fa
et A 2mellA e AlEAstEAE Yehe], 5
Z F NaAst dAEe =2 de= A ¢
oA e] ARkete] Adulst 923+ 7)AId EA

a1

Ebd Aog 7= it
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