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Fig.1 Binary phase diagram of Ti-Pd
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Table 1 Chemical composition of compounds in the

Ti-Pd system

Phase  Ticontent, w/% Pd content, w/% Ref.
TisPd 57.44 42.56 [11,12]
Ti,Pd 47.36 52.64 [11,12,13]
TiPd 29.34~32.77 67.23~70.66 [11]
TioPd3 23.08 76.92 [11,13]
TisPds 21.26 78.74 [11,13]
TiPd, 18.14~19.5 80.5~81.86 [11,13]
TiPds; 13.04 86.96 [11,13]
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Fig.2 SEM cross-section image of Pd film deposited
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Fig.3 SEM image (a) and cross-sectional EDS line scans (b)
of Pd/Ti sample after 5 h heat-treatment at 500 C
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Fig.5 SEM image (a) and cross-sectional EDS line scans (b)
of Pd/Ti sample after 5 h heat-treatment at 550 C
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Fig.6 SEM image of Pd/Ti sample after 5 h heat-treatment
at 550 C
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Table 2 Element distribution of Pd/Ti sample after 5 h
heat-treatment at 550 C in Fig.6 («/%)

Points Ti Pd
1 0.92 99.08
2 1.39 98.61
3 20.09 79.91
4 97.97 2.03
5 100 0
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Fig.7 XRD pattern of the substrate after 5 h heat-treatment
at 550 C
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Fig.8 SEM image (a) and cross-sectional EDS line scans (b) of
Pd/Ti sample after 5 h heat-treatment at 600 C
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Fig.9 SEM image of Pd/Ti sample after 5 h heat-treatment
at 600 C

#3 BE9HBEESE PATI TRNSH
Table 3 Element distribution of Pd/Ti sample after 5 h
heat-treatment at 600 ‘C in Fig.9 (w%)

Points Ti Pd
1 0.78 99.22
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3 29.66 70.34
4 97.98 2.02
5 100 0
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Fig.10 XRD pattern of the substrate after 5 h heat-treatment
at 600 C
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Fig.11 SEM image (a) and cross-sectional EDS line scans (b) of
Pd/Ti sample after 5 h heat-treatment at 700 C
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Fig.12 SEM image of Pd/Ti sample after 5 h heat-treatment
at 700 'C
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Table 4 Element distribution of Pd/Ti sample after 5 h
heat-treatment at 700 C in Fig.12 (/%)

Points Ti Pd
1 4.96 95.04
2 23.63 76.37
3 72.80 27.20
4 75.57 24.43
5 100 0
6 100 0

Pd/Ti 2 [8] & i 1 AH B 1 B TigPds AH 1 TigPd AH LAAM )
HASHEYHM.
2.7 Tilpd RET MR HED

ZILRGT, SHITGMY BOERA <5 R
18 5 4 57 T e 9 BOE 2R ) — MAE 3, RIRT I8 2R 2%
R MR, ARKE ST . 7E PAITI K R
i, Pd LR AR, Kk, Pd 2EYED. MHIE
IR 2 P AR BN, BITEARIE M e E — M 2 2
B, AT BT kR AL . SRR T R ORI T
WWELR, 700 CAEHFIAME, W& 12 frx, W
Pd J5 4 Bl N AR, SUE R T Pd B2 H BEFLIR
Bikn, HEHILT R

PA/Ti B BUIFEH, BT 241 8UZ, Ry
B 1T B 5T R N Bl ) 2 A ST #Eh 7 M
%, HAzd g R EEH. BOEE PAT Rmi st
BRI A WA A TiPd,, #S7 DL R REAL, 545 Ak i
TiPd, A2 B 27 12 0 «

d X, /dt=(UK +x,/D)* (D
K15
t =x5/2D +x,/K +t, (2)

X, xg AR R TiPd, R s t RRBIRS (], K SR
N 1R D AT EUE S to ATFIRAERR TiPdy
M N 75 S, AR SE M R EDIRAS, #4434



%7 W R

R JEI PAITI Z [AAR B BUT A RIRTE A + 1653 »

A FR IR A R

(1) RBIFFUERS, 2 2DIxg >> K %, X0
(2) WA

t=Xx,/K +1t, (3

TiPdy (1942 i = B2 ST e M4z, TiPd, A&
JELFE R B B] PR B0 77 2 bR BB 2R G R

(2)— BB TiPd, I B A — € JE L, 1 /2 2D/xg=

K 264, TiPd, 19 AR s ) i A2 5t T e B F0 S T 9 15 2

AN Tk R B ]

(3) Bl T J 1) TiPd, 5 JE 38 i, 3 2 2D /x,<<
K &4, &xifal (2) mIfiifbh:

t =x3/2D +t, (1)

TiPdy (942 i 3 B2 S g, TiPd, AR
JE R % B 1] P B0 77 2 bR BB R Ja ik o K.

B 5 T2 R TiPdy TiPd, b &9 4 5 13k [F 2,

AHETER .
PA/Ti B Hud fe — MR AR MBI 72, %
MRERAET — RN, R T 2N U, 84

SIS WA K AN, H Pd AR & H 9 B
D WAF, AT HUZ G LK Al sz 5 8 =
. BEE S Y RUZ B KGN, RO & Ry

FAHAEK RSP IR, Pd &M A — N RN
l%ﬁ Dmin’ AT}_‘;EH:& l%ﬁ Dmin @E%Bﬂ:i}ﬁ%J%&/\ﬂﬁtE
JEL 384 ) 2 B

3 4 it

1) PA/Ti IXFEZ 500 C, 5h kbH)E, AHRDET
Pd ¥ BOEN Ti, FEAE Ti IR T ER TiPd #H.
TiPd, #H A1 TiPds #H

2) MiRERT 550 CJa, FfE=Z4 5 h AbHE,
PAITi Z AT BOELE Y BUZ, BEE R ER T &,
PA/Ti I8 FAH B B il JF B, 4T & )
700 CHY, Pd/Ti 2 18] JE AL T B TisPds #H AN TisPd #H4H,
Ti-Pd & o AR AR S S

3) PA/Ti [H4 HUZ 1 T% R Fe 34 55 J ST 7 Joi 4
BRI S 2 AN e, AN X 2 AN R . §
BUZ R RIS N 7 1 — A B 5 10 & 280 77 2 42 ) 2]
FHE R L, WA HUREERm, ¥

Domin 52 B b 42 il AN 852 JE 2 (9 48 o

4) % 700 'C, 5 h WHEGEANY HZEH T 15
wm, F7 EEAG B R B R B R TR, R T
WM A FE T, A PA/TI 3 B N 7E 4 .

Sk

[1] Xin Xiangjie(3Zi#i7%), Xue Junfeng(f¥1414), Dong Min(#
#). Corrosion, Protection, Application of Titanium(%k i) i,
B35 TR FH)[M]. Hefei: Anhui Science and Technology
Press, 1988

[2] Stern M, Wissenberg H. J Electrochem Soc[J], 1959, 106(9):
759

[3] Chen Yuanru(l%JCf%). Precious Metals(5t 4 J&)[J], 1991,
12(3): 26

References

[4] Toshio Fukuzuka, Kazutoshi Shimogori, Hiroshi Satoh et al.
Corrosion Engineering[J], 1979, 28(8): 429
[5] Chen Fengyun(4: A z), Pan Huibo(i%& £ i), Wu Yuying(% %
#i). Rare Metal Materials and Engineering(%if5 4@+ Kl 5
T[], 1990, 5: 54
[6] Kazuhiro Taki. Titanium & Zirconium[J], 1988, 36(1): 29
[7] Barson S D, Skeldon P, Thompson G E et al. Corrosion
Science[J], 2000, 42: 1213
[8] Werner Z, Piekoszewski J, Barcz A et al. Nuclear Instruments
and Methods in Physics Research B[J], 2001, 175-177: 767
[9] Li Zhengxian(Z=4+ &), Du Jihong(ft 4% £1), Gao Guangrui(
J"%%) et al. Rare Metal Materials and Engineering(#iH 4 J&
kL5 T FE)[3], 2006, 35(8): 1239
[10] Li Zhengxian(ZE4+ &), Hu Tao(# #), Liu Daoxin(XI| & #7)
et al. Rare Metal Materials and Engineering (¥4 4 J&# %l
5 T.#2)[J], 2008, 37(4): 568
[11] Okamoto H. J Phase Equilib[J], 1993, 14: 1
[12] Yamamuro T, Morizono Y, Honjyo J et al. Mater Sci Eng A[J],
2006, 438-440: 327
[13] Murray J L. Bull Alloy Phase Diagr[J], 1982, 3: 321
[14] Zhang Lianmeng(5K Bt #), Huang Xuehui(# - #%), Song
Xiaolan(& 1% ). Fundamentals of Materials Science(#1k}
Bl 2 A [M]. Wuhan: Wuhan University of Technology
Press, 2004



« 1654 WA SRR T 5 44 35

Interdiffusion between Palladium and Titanium at High Temperatures in a Short Time

Wang Haonan'?, Li Zhengxian?, Yang Chenxi®?
(1. Xi’an University of Architecture and Technology, Xi’an 710055, China)
(2. Northwest Institute for Non-ferrous Metal Research, Xi’an 710016, China)

Abstract: In order to study the interdiffusion between Pd and Ti at high temperatures in a short time, the Pd coating was prepared on the
surface of C.P.Ti by the magnetron sputtering technique. The Pd/Ti samples were heat-treated at 500, 550, 600 and 700 <C for 5 h. The
phase composition, microstructure and element distribution of alloy layers were studied by XRD, SEM and EDS. The result shows that
after the Pd/Ti sample is heat-treated at 500 <C for 5 h, a very slight interdiffusion occurs between Pd and Ti. When the temperature rises to
550 <C, a continuous diffusion layer appears between Pd coating and the substrate. As the temperature increases further, the interdiffusion
becomes more and more obvious. When the temperature rises to 700 <C, TiPds, TiPd,, Ti,Pds, TiPd and Ti,Pd compound phases are
observed on the alloyed surface layer. This paper also analyzed the Pd/Ti interface diffusion and reaction kinetics. The results indicate that
increase of diffusion layer thickness experiences a process from interface reaction control to diffusion control.

Key words: magnetron sputtering; heat-treatment; Pd-Ti; interdiffusion
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