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Fig.1 Aging characteristics of alloys (ageing-time 30 min):

(a) tensile strength and (b) electrical resistivity

TEERNY: A, B, 1979 454, TRIT, St EmaRAR, =M B 650106, HLiE: 0871-8328625, E-mail: whj @ipm.com.cn



- 668 * GE AR R

%38 %5

FETF RS N, 4 350~600 °C 2 [a] N il B 5,
600 CLL FHiPHZ B E#imss: B & & L%
400 CLL R RARLIR N, 400 CLL EHFHREE T
B, M 650 Cilt | [ 2 i js 2%

B AR R AE D) F BRI T 20 1000 CHK.
b (e=99%) )5, 450 “CHI%L 30 min (o ,=1800 MPa);
RAF AL PEREM 20 1000 CHEK. Bhr (e=
99%) J&, 650 CH%L 30 min (p=30.9 pQ-cm). fER
JE A R B0, AT LA A 356 23 o B2 oK 82 v 5 < 1)
5%, Fril Pd-Ag-Sn-In-Zn & &34 S AEvERE R T
200 1000 Tk, AL (e=99%) J&, 650 CHIRL
30 min (o, =1400 MPa, p=30.9 pQ-cm). 7EAH R 2%
TAT, AGERmEEYY W& T B &4, 11450 C

PURI 2 A &8 MR & T B 54, 450 CLL
ST B A dr. A A A IR 5 R U B
B StoF I P B 200U B (450 C) IRF B &4 (650 C)s
A. B G E4 800 C I AfUE I PH AR BT E T — 5.
2.2 AERYLESESENEMEALSHEN

Bl 2 hhrdk ARG ARFELEZR A 541 SEM
WA o RASTE B B o SR in 17 ) 4l £F 4tk
AP 7 i HES) (B 2a), £ 650 C, 30 min I %%
B AR EZ A (B 2b), 800 'C, 30 min A4k
Ja AT AR (B 2¢), 950 “C. 30 min I 2JE (K
2d), HrAHC o mlE, HA A A7 AT,
BNV RT RSN

B2 ANELIEAE A &40 SEM BT
Fig.2 SEM photographs of alloy A with different treatments: (a) cold-drawn (¢=99%), (b) aged at 650 ‘C for 30 min,
(c) aged at 800 C for 30 min, and (d) aged at 950 C for 30 min

K34 A GEANFRGEA T X FLATH K. M
By LU H, 78 650 °C LA IS 23, B A AT 5 0 (i
ok U (R R D AT R I, O S B A N AR ) T
5 AT R Z WIS, 1000 C R CE AR R T
FAH A . EAERME, B la SR (EAE
450°C, KPR A 4 10 g R U — it IR AT o 1) e AT
BB G, 650 °C B AR AR 58 IR 35 AH I 5 B S i 43
BEAIR o

DL EILR R, A & G AR e AT A th i 72
650 °C LA (1) IF 280 #5 v 73 45 A 0 B 8, 1000 °C I
SRS P 2 AR 5T

3 HifSe

3.1 HMHEPE B RN L ISE

Pd-Ag-Sn-In-Zn & &4 H 4K S5 /K, B o v Al
[ Ao [V A B AR, Sk bz )E, FeAE N Tl
b, SREER RS . ARG A SR B sk
A RIS T R O R [ AR R o A . X e KR
JE1E (e=99%) ¥ b7 o ol V6L R [ v A4 i 5, P —
0 B Z5ATT HE 5 A T i 1 6 o O R R 4 ) il R 4
) )y % )5 FE .

tp=Kp exp[(QOr + Op)/RT] (1



o5 410

I ZE 4% Pd-Ag-Sn-In-Zn £ 4 IR . 669

tr =K exp[On/RT] (2)
e ot 230 I ONT H R R 4 IS A] s K
Kp B4 H . Ons Obs Qe 7390 4 FEE5 B AZ B0 BE -
P HOEOE Be 1S AN AR ERE . X (DL (2) i
Inz-1/T B Sy 27 ek, WK 4 Frox. BT 6y g 205048
FEPUNT IR S ORI R P &5 A R T AR e AR, 1'e N2
TE W (AT T AR 2, ¢'r 9 32 AT Rk R 50 Wi ) - 465 4
PIR GRS

Aging time 30 min

Intensity/a.u.

K3 RFEAALITS A A48 H XRD K%
Fig.3 XRD patterns of alloy A at different treatments

<+«—1/T

=30 min
Int—»

4 HamES AT R A EAE
Fig.4 Mutual effect diagram of ageing precipitation and

recrystallization of the alloy

AR 1 45 SRR AE TR 4 70 3 ANk T IX,
T>Ty, T ERRE: X, T>T>T,, i
PGS e U EAT s T IX, T<T, BEu Rl RE A 1 45 i
ZRTHEAT S T R R WAL R OB > A1, DRI R R
PR BB AR IZ AR .

B, 45 S AN T I R A B e %2
Bl RIS SRR A SR AR
FE o I3 i E A ST H A L o A o PR AT B A P 45 R 3R
NP

B Gt ARG A, RN RO R A KR
L re, HIFEH L R 4 v 2R, 4ia K

la AT € AR AL 30 min B, 300 ‘C4 B &4 MIF4A
Briid B2 ORI 4 i b fiDs A G &R H I R4 E
Z g A i B, TR AT R 200 C O
4 a m0, HIETT AR A G S TF T H AL
FEAIC 729 100 C, Bl i LA R THr R WK
4 IRV LR W, HTH R EAG T R A, A
B TR ES S R ¢ L ETHEN T d R

WAIRLHE IR A, < Ty 5 2 O I IS R IR 280 B
IFAEXT BB 4 h ) JF AR AT 26 1p £ S SR B B, 5 L
U ()t B 52 ST HHAH ) R HRE BT HHORL 7 R A g 3
M RERE S DR I, 455 1 R 3 ml A, i
R B I U S (450 °CH B, O TP T F 4
b, AFEH T 52 IS8T R AR ) e, 5 4 IR 9 EE R BT
RGN% .

3.2 MYZRPEEHEEENTK

Ha B R R U GRAAR P R A
Pezh) AU CRARTP 2L T, BRBE . AT
SRR LA AR . $% M Mathiessen I
W, AW G 4 s LR R R ok R

p=pot+Ap [ 7+Ap BT HH+Ap A1 +Ap FLET+Ap fb F-

(3)
o, F LB d K2 Ap [, HkZAp
Brit, TR Ap B0 Ap i, Ap dh5t. FTLL,
A GE MR B A4 5.

S, B 1o A AU I 2 B0 L BHL 3R B T 1)
ISR RO A O o 3K 2 T AR I I Ve A R AR A
AR, HOEZA . METRE R A T B AR,
A e a8 R 1 G AP (T N 025358 =) | N e
A AT TS A, IR RO, AR R
SR T L IO el 55 5 [R]85 R S B A gk b
JT LA e BH 2 2 W) B B AIG, At R T 18] 1o ol B KT
400 “CINfHLH 22 TR 46 0] W SRR I I S s B S >4 i 5
T 650 TR HIBLAR TSI R 5 4l il
Ko I R B R O P 4G IR FE R, BT 4G A S T
pecRL R GG SRS T M I3, BN B AT AR 2R AR

P, SAROE T BRI T, T TP
4 % it

1) Pd-Ag-Sn-In-Zn 5 4 8 %5 % K 5 I 2050 46 20
R AR (6299%) Ji I A G i R0 AL 2% R W
H, 2650 C, 30 min NG, GE&&aMaeRLr
(o, =1400 MPa, p=31.5 uQ-cm);

2) A hr e I A A i Ak A b S2 0T H RN T 45 A
FEAZ HAE R 52w o A AR AR AL T & 41 H— 8
FRPE EAWE] T 45 db IO EAT , AT A5 46 110 i B2 3 —



* 670 -

GE AR R

%38 4%

GZICTE
3) Ak B b R A R O R R KRR T A
S HLBE AR, A & R TR EAR K H A R RE

S0k

[1] Liu Xianshu(X|5:H). Research and Uses of Electrical Contact
Materials(H 4% filt B4 K} (R 6 5 F0 5 H )[M]. Beijing: National
Defence Industry Press, 1979: 151

References

[2] Keil A, Merl W A, Vinaricky E, Translated by Zhao Huaren et

al(BR e N4 1%). Electrical Contact and Electrical Contact

Materials( F 32 fitd F11 H 42 fik #4 KL )[M]. Beijing: Mechanical
Industry Press, 1984: 210

[3] Wise E M. Palladium (Recovery, Properties, and Uses)[M].
New York: Academic Press, 1968: 29

[4] Li Songrui(Z=#A %), Zhou Shanchu(f3E4]). Heat Treatment
of Metal(%:J&# AL EE)[M]. Changsha: Central South Universi-
ty Press, 2003: 228

[5] Tan Yanchang(i¥ #E &), Zhao Yuhua(# £ ). Physical
Property of Metal and Alloy(%: 8 5 & 4% 3 P #8)[M].
Shenyang: Northeast University Press, 1993

Aging Characteristics of Pd-Ag-Sn-In-Zn Alloy

Wu Haijun, Tan Wenjin, Wan Jigao, Huang Bingxing, Yin Junmei, Yang Lijuan, Zhang Ruihua
(Sino-Platinum Metals Co.,Ltd., Kunming 650106, China)

Abstract: The effect of aging treatment on the mechanical properties, the electrical conductivity and the microstructure of

Pd-Ag-Sn-In-Zn alloy were studied. The result show that the aging process of the alloy after solution treatment and cold deformation was

controlled by both precipitation of the supersaturated solid solution and recrystallization of the matrix. The high strength comes from

strain hardening and precipitation strengthening. The change of electrical resistivity was effected by the precipitation and the

recrystallization.
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