58 B 3 W FEEGREEFIR 1998 4£ 9 H
Vol.8 No.3 The Chinese Journal of Nonferrous Metals Sep. 1998
A\ M &6 fH B =
DG & B MAMEERRINEZ=
ZEX F&k sk W Wl X 55 BN
(DR R R S TR, Kb 410083)
W OE KRG AT, W& THTEIEFESHRTER—FH TR FeNi/ Cu B &8 %

(T DG &4), VEHWIF T DG &4, HFHMERE I & F 52 R 2

WS B BRATE | FeNi # AR

FYRIRLE | Cu ZF4ER AR L . SRR S5 R3EW]: DG S & HHEAMUSHEEA K, &5 FeNi 5 Cu M

RIS 8 . oA g EmER K.
X8R DG A4 HoME kg
FEEHSZE S TG113.22

E7i1

i DG A4, &—MHTHIESAL
FEWRME MR @ SHRE SR ERiX
bkl @ 5 2 TR 4 1 —HP #i ik R
Y5 Si, Ge &M pHER, ERADAT 7x
107 %/ K; @AH i FEE S, RN (B
HBH) 2N ARG E, 2R Mo B W 2

Fr, B Mo, W AHHEZK  alfREZE  MEPER

i B DT s, Ik, AR T — &R IUK
Ak S IE AR, W Sic-AlPT &R, W-Cu
R Bl K FeNrCuFeNi &P, #3511/ Fel©
R, ST AR . TR R R
FIH FeNi A &R PERE, Cu & T HTERE
TFR T I DG HAMRE, FHxt Hofl Al el
FE I At AEL S BT THIFSY . X RE LR A4
B, PIAHZ AR 5 AH L 5O 488 K5 1 A AH 1)
MRE, XEMHYZMEASMEIARRP, FIHR
HBERAT RGN . A AR DG AR LA
2 b, NIRRT HE Cu £-4E DG B &K I
T KRS, S AR ONT T DG MEHES
HEREM R 2

1 SRIGHE

J5 DG < B K I IORE ) FeNi Hy A A

© Wk HB: 1997- 10- 28; & HH#H: 1998- 03— 03

Cu ¥R, Bt DG &4, KA T Cu T4,
B2 e IR 2 45 Cu & & . FeNi fil Cu #p K
WUk« BE4EIRIE « Cu JHAF4E KA EL . R
oK DG &5l K16 il HAaZR
LGOS I B E ol N W R S el
B AR FLBH 2R Q19 B H | XU M H
AR, *50% 3%, RFEN 50mm x 3mm x 3
mm K745, MTHEAT, RIEFLE, KH X-650
T T 2 BT BE 0% 3 AT B4 A B A
NEOPHOT-21 < AH 2 Be 34T Wk AH 70 A .

2 TWHER

Y Cu ¥yl 75Hm, FeNi 'y 37~ 300 Hm £
FRORLEE VA M RIS, AN[A] Cu 2 & FIAS [A) 8 4
T DG AR PR AR A G P 1 BT
N BTN, BE Cu S &GN, FE5 T iR
g, ERE RS IRET &, R AR
AR, MR RE 950 CLLG, M
BH % it g 25 5P T v i T v {HAR T 950 CLA
T, & 35% Cu [IFE S e 4h i B T+ =i T,
1M F 30% Cu WAL, BEEEETH =i R R4 .

2 Cu B3 [# 5E K 75 Bm, FeNi RiJE 45 4
150~ 300 Hm, 100~ 150 Bm, 74~ 100 M¥m, 74

LEX, B, 28 %, LI



+ 396 ° o AR IR

1998 #£ 9 H

Um [5F, A B R BH 2B FeN i AL B2 AR (b LA I
F1; M FeNi#yARE N 75 Wm, Cu B AR E
4394 150~ 300Hm, 100~ 150 Hm, 74 Um [,
FEdh I FLBE R BE Cu By AORLEE AR R L 2%
2. NHRATHIL, il Cu My KL FeNi ¥y K
JOF AR/, HR BIORE bl i FEL B8R o T 4%
FeAiIR BTG O~ IR ARACAEEAIEL, R4 T
—MRERE FHER .

Bt i) DG & KM T RH) Cu 274,
HAKARLE £ 230k 6, 18, 30. Horb k= 30, &
= 18 1) Cu T4 EARAAA], k= 6 B Cu £ 4EHY
HALNRIE R 3. 8 5 . FESLIE LU T, AR rLRE
HEE AT AR I 2. iE 2 774, KAz
EE3 N, #Ew rE RSN, Bk = 18 M1k = 30
FHERH AT, KT k= 6 ARG FEE A .

R ARSI AIF FeNi g AR
X il FiL BHL % A S i
Table 1 Effect of composition
and FeNi powder particle
size on electrical resistivity of
DG alloy( Cu powder particle
size is 74 Hm)

Cu O/ (1Q® cm)
content

/% 300~ 150Hm 150~ 100Hm 100~ 74 Hm < 74 Hm

30 31.2 40.3 43.6 47.5
35 25.1 30.2 35.5 38.8
40 23.3 25.7 27.7 29.5
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Table 2 Effect of composition
and Cu pow der particle
size on electrical resistivity of
DG alloy(FeNi powder particle
size is 74 Hm)

Cu O/ (BQecm)
content
! % 300~ 150Hm 150~ 100Hm 100~ 74 Hm
30 25.1 26.7 28. 4
35 22.0 24.1 26.5

40 18.9 21.5 23.5
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Fig. 1 Effect of compsition and
sinter temperature on electrical

resistivity of DG alloy
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Table 3 FeNi powder particle size

74Pm, Fe, Ni, Cu content in Cu

powder with different particle size

Pow der particle size/ Bm

Element 300~ 150 150~ 100 100~ 74
-2 -3 -2 -3 -2 =3
Fe 3.85 3.14 5.76 4.11 5.88 5.06
Ni 3.11 2.10 5.43 3.86 5.47 4.47
Cu 93.03 94.76  88.81 92.04  88.65 90.47
— 2, — 3 denote the distance betw een Cu particles and FeNi par-

ticles

BIF R Cu 44 DG &4, HERI N
KARLBOR, WPHZ R, R R 2 By i
MFH 2 /DRYGE . X T k= 611 Cu4l4E, H
B k=18, k= 301 Cu £F 4 121 3. 8 17,
Fe, Ni, Cu ¥ #A B b AT, Ak vh & Ft i IR
D, BTV BRE N, ST k= 18F k= 301



+ 398 ° o AR IR

1998 #£ 9 H

ZFYE, Cu LR, SRy ™ &, HkH
R, FN, CuffdE k=18, k= 30 Hi2A
], LR ZEAZ, HiZ KT k= 6 KHEL
BT k= 30 WHEAHA T Z, ¥ 8IS
(A0 %, 2 prEn), B DL BH 3 N R &
BARNST— M 2F 4, B2 KAREOR, B8
FRATAEM 4%, (BAEARSEZIG Y, SRR AR 4K B 2
i, B LEFLH I A, A 4 EL 7 ) HE
H, ML 5 A, FrLLsEls B Ca W45 1) RF
ML

(1) WER TR & S RE A EL DG &
SRR ETINE —Cu S8, BREIRE,
WARKLE, Cu FHKZ.

(2) Cu FEBIN, DG A4 HLE N,
SRR .

(3) FEEEREXT DG A4 S BRI
5 FeNi 5 Cu 2 [A] B AH Y HL LA K e 4 b 7
FeNi 55 Cu i 55 HREA K.

(4) FeNi # ARKLRE [ &, Cu # AR RT3

I, Cu By ARLZ [ %€, FeNi Ky AR T ik
N, BB EH R IRIE N

REFERENCES

1 Zweben Carl. JOM, 1992, 44(7): 15.

2 Zhang Yingjiu( 5K JL) , Whang Zifa( Ti&7%),
Jiang Guosheng( ZZ[E 3£) et al. Material Review ( #4
BEEHR), 1997, 11(3): 52.

3 Geiger A L and Jackson M. Adv Mater Proc, 1989,
136(1): 23.

4 Johnson J L and German R M. Int J Powder Metall,
1994, 30 (1): 91.

5 Ma Huijun( % # E) and Duan Yunlei( B = 7).
Electronics Process Technology ( Hi ¥ 1. 2 £ K),
1993, (4): 2.

6 Shaw-kline L J and German R M. Int J] Powder Met-
all, 1988, 24(1): 39.

7 Wang Zifa( T &%), Jiang Guosheng ( 2 [E 2£),
Zhang Yingjiu( 5K JL) et al. Power Electronics ( Hi
THAFEAR), 1997, 31(3): 88.

8 Zhang Yingjiu( 5KI® JL), Wang Zifa( &%), Jiang
Guosheng( % [H 2£) et al. The Chinese Journal of
Nonferrous Metals ( H [E A & 4 J& 2% k), 1997, 7

N, B Cu FYERAREEHE N, DG &4 KL R (3): 144,

FACTORS AFFECTING
DG ALLOYS ELECTRICAL RESISTIVITY

Jiang Guosheng, Wang Zifa, Zhang Yingjiu, Xu Zheng, Liu Fang and Zhao Xiaoming
Department of Materials Science and Engineering,
Central South Unwversity of Technology, Changsha 410083, P. R. China

ABSTRACT DG alloy, which is a new kind of composites composed of FeNi and Cu and used for pow er semiconductor
support materials, was made by powder metallurgy. M any factors affecting DG alloy electrical resistivity including Cu con-
tent, sintering temperature, the pratical size of FeNi powder and Cu powder, the ratio of length to radius of Cu fiber,
were studied. The experimental results showed that the change of electrical resistivity of DG composites is mainly relevent
to the distribution and the diffusion of FeNi phase and Cu phase as well as Cu content.
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