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[Abstract] Objective
after different heat-treatment techniques. Methods

To explore the age-hardening mechanism of dental low-gold content Ag-Pd alloy
A total of 21 samples with 10 mm X 10 mm X 1 mm
shaped were cast by standard lost-wax casting craft. Then the samples were divided into 3 groups,7 samples in
each group. After solution-treated,3 groups were heat-treated at 400,459,600 C,respectively,for 1,2,5,10,
20,50 and 100 min. Then, the metallographic structure of the test piece in all 3 groups were observed,and per-
formed the micro-Vicker's hardness test and X-ray diffraction (XRD) test. Results Higher treatment temper-
ature led to quicker increasing of hardness. The results of Micro-Vicker's test showed that, with more treat-
ment time, deposition was observed in grain boundary and sun-grain boundary. The results of XRD showed
that Cu-rich phase was found in 400 °C group when treated for 50 min;Cu-rich phase and Cu;Pd phase were
found in 459 °C group when treated for 10 min;and Cu,Pd phase were found in 600 ‘C group when treated for

5 min. Conclusion

The increasing of hardness of low-gold content Ag-Pd alloy was closely related to inner
strain caused by phase transition.
[Key words] heat treatment;low-gold content Ag-Pd alloy;age-hardening mechanism; micro-hardness;

metallurgical structure
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1.1 MR KM FEAREE S RIE S
HE R, B 100 ~ 290 A, HL R 220 V, ELZS i 5 X
10 °Pa, & 4 WIEH L. £F ARG U mib,
VIF58 SR bR o 4 B G I 55 1 B2 7 95 15 A 10 mm X
10 mm X1 mm FJIRFE, JEH 25 21 AN .

1.2 Fik

1.2.1  BFRCSRALIE BE M0 BUEEIE 1R, A% 4T
JERBRRE AR ET 2R ER BB EhNE
RFZ 900 C, AR HEE R 480 15 °C . /IR 30 min J5
FokoK b AT, R ERETELZEET
R HT AT EAT 22 0 HT WE R ZE 1 100 C, FHRE
T A4y B 10 C L At 22 T 4 R BRI
A4 YRR AR R BE Sl 459 °C . YEBRR T A AR R B Y
400 C, L KA A HHAR B 459 °C, = TAHAZ IR B 600
°C 43 B by i A Ak B3R B

1.2.2 KFERRTRGRICGE B 7 MR TS
B, E I FE 900 °C . TR B R A4 A
15 °C A48 30 min J5 FUK/K d Pk K& H 78 AS [ 3B
Ay R AL AL B 1.2.5.10,20,50,100 min,
1.2.3 SHZMIE A 0.5 pm 4 NIA BT
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2.1 AFEB AL G A 8 3 400,
459 F1 600 °C T 35 b B AS [ B[] J5 A Sk AR 8 (AN
6], 7E 400 °C B B &3 A B 4 A5 4 1 5 7 s &%t ] 100
min P4 Fifl BF 25 B () (9 386 T, R RE B R 38 L B A% 50
min ZH A9 8 B (H 5 B &% 100 min H 09 68 8 (E 5L A 55
. 459 C B R AL B AL Y A A B RE 7E B ALET R 10
min F1 50 min B4 T F 5 BB, 20 min F1 100 min &b
T REER B, 600 °C iR Ak B AH (1) 4 45 Al B2 Ab 2 [A]
2 min {7 B Fb L5 AR FRER] 5 min, MK 10,
20,50 min AYRE FEAE HL A HE AT L LR 1,

2.2 AFIAH A S MWE it e E
BL,400 “CHE 1 min B TG A8k 55 [ 3 Ab BE 4B G 364
AL F 40 /0N B R 2, B2 20K 78 10 min FF 4R 7E
fn AL A DT AR B, R E AL 5 L A e B
P DX 531, I L i 2 BsF ] ) 4 B8 17T 35 0 %8 100 min, 459
CHIEFAE 400 CHA L, £ 2 min NI B AF
1k .78 5 min B 4G HBLDORUAR L (H B (0 5 vk L 45 R TR
BLo BE T E] (4 3G U RLUAR Y B R 7E 3G i = 100
600 ‘C4H AR5 400 CLHAHML. A 5 min FF4H
R R DT AR A S PR AN T BT 5 B R R) A 3 im0 R AH
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x1 AEMMAEFEZFRENEEBRIBEE (2 =)
VLB 1 min 2 min 5 min 10 min 20 min 50 min 100 min
400 C 194.5+21.0 229.8+11.2 256.3+19.9 279.2+21.8 284.54+21.1 315.849.2 318.4+42.8
459 C 248.6+41.2 268.5421.5 295.8433.5 319.2422.6 238.9442.8 284.5422.5 189.2+£51.2
600 C 284.649.5 286.549.6 195.8+11.3 158.6+26.8 175.6+£10. 2 163.8+11.9 159.6+£25.8
£2 FELEMREE 400 CRHELETH XRDER
2-Theta 200 T 4 KL FWHM HHIEY 2-Theta FWHM

R 2 s [

@ B a B a B 1 2 2
1 min 39.65 40. 76 4.0021 3.955 14 0.421 0.398
2 min 39. 98 40. 74 4.002 1 3.954 4 0.031 0.458
5 min 39.92 40.72 3.986 4 3.946 5 0.548 0.569
10 min 39. 98 40.72 4.105 8 3.955 4 0.348 0.748
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&gk 2 AEAER B 400 CHRFEAETH XRDER
2-Theta 200 [ S A% B AL FWHM FHY 2-Theta FWHM
B 4 5] (]
a B a« B B8 1 2 1 2
20 min 39.51 40. 81 4.0321  3.9635 0.389 0.748
50 min 39,49 4.032 1 42.51 0. 359
100 min 39. 45 4,045 9 41.10 42.58 0.621 0.315
*3 AR IER E 7 459 CRIZIAIE TR XRD £ 8
2-Theta 200 T b # H 5L FWHM HAAE 2-Theta FWHM
e 24 ]
« B a B a 1 2 3 1 2 3
1 min 39.85 40. 69 4.004 1 3.926 4 0.427 0.498
2 min 39. 88 40.68 4.001 1 1.032
5 min 39.98 40. 36 4.018 4 3.849 5 0.648
10 min 39. 88 4.033 5 0.648 42.01 42.59 0. 787 0.458
20 min 39.49 4.0319 0. 489 41.95 42.78 0. 895 0.259
50 min 39.88 4.030 2 0.529 42.52 42.69 41. 25 0.959 0.259 0.659
100 min 39.39 4.042 8 0.529 41.95 42.78 0.321 0.415
x4 AR IE R A 7E 600 CRIZTALIE TRY XRD &£ 8
2-Theta 200 T 5h A% H K FWHM
A B (] A 2-Theta FWHM
a B a B a B
1 min 39. 88 40. 78 4.0141  3.916 4 0.127 0.598
2 min 39.01 40.79 3.981 1 3.948 5 0.832 1.059
5 min 39. 89 4.028 4 0. 448 41.59 0.548
10 min 39. 88 4.013 5 0.388 41,41 0. 487
20 min 39. 95 4.021 9 0.399 41. 45 0. 385
50 min 39.96 4.020 2 0. 329 41. 22 0.399
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3 i it
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TE 400 “C B i 2550 4k B 2 45 4 Al 8 7 15 8% A (] 100 min
P i R 255 B R (% 386 005 B 3% 50 min 21 A9 B B {5 B
A 100 min ZH A9 A8 5 (B LA H5 7. 459 CHFRLAL #E 4
()4 4 B P R I 50 T] 10 1 50 min B AL T T i3 B B
20 1 100 min B 4L F R FERYBE, 600 °C B 250 AL £ 41 1)
A4 RE AL PR 1] 2 min 55 b TR, WS R4 R B R 5
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