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Table 1 Zn content of prepared alloys (%)

Alloy Nominal Actual M ole fraction
Cu8Zn 8 7.69 7. 49
Cu9Zn 9 8.46 8.243
Cul0Zn 10 9.54 9.298
CullZn 11 10. 59 10. 32
Cul2Zn 12 11.47 11.18
Cul3Zn 13 12.76 12. 45
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Fig. 1 Relationship between test temperature and electrical resistivity
(a) —150 C, 1h; (b) =350 C, 1h; (c) —400 C, 1h
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Table 2 Parameter of resistivity vs temperature of CuZn alloys

Heat treatment

Po Poa a150

temperature/ C Alloy state Rulley /(107 8 Qecm) /(107 6 Qe cme C” h /Cc!
Cu 8Zn 4. 229 0.007 11 0.001 68
Cur 10Zn 4. 479 0.007 12 0.001 59
150 Recovery
Cur 11Zn 4. 704 0. 007 22 0.001 54
Cur 13Zn 5.076 0. 006 99 0.001 38
Cur 8Zn 4. 122 0. 006 94 0.001 68
250 Recovery Cur11Zn 4.743 0.007 13 0.001 50
Cur 13Zn 4. 949 0. 007 42 0.001 50
Cur 10Zn 4. 358 0. 007 57 0.001 74
D .
350 Fem Teony: Cir 11Zn 4. 401 0. 007 51 0.001 71
stallization
Cur 13Zn 4. 501 0. 007 63 0.001 69
Cur 8Zn 3.992 0. 007 26 0.001 82
400 Burll ey Cir10Zn 4.117 0. 007 22 0.00175
stallization
Cur 13Zn 4. 405 0. 007 57 0.001 72
Cur 8Zn 3. 965 0. 007 22 0.001 82
450 b Cur11Zn 4.235 0. 007 38 0.001 74
stallization
Cir 13Zn 4. 494 0. 007 62 0.001 69




&R 4

WAAR, S Zn O RIRR VAR Cor 8~ 13Zn 4 4 Hi IR B 1 2119 5 1 * 609 °

PE, Wl 250 C, 450 CiR KAL) CuZn A 4=
(16 C) F 150 CTHRIHEHZ, HAMHA(D)~ (3)
BEH R, Raflas, T HR2. AE2 AT UE
H, XFARF Zn S8 CuZn &4, FESFORET
) Qoo fE 1T, FEA ALT(0.007 2~ 0. 007 6) x
107 ¢ Qeem/ CZ ], “F¥JME A 0. 007 3x 107 ° Q-
em/ 'Co NA(1) ATRAEH a2 P—¢ HhZHREE,
PR 1 s 10 46 00— BhZR RbREEA
AATA] . BISCEGUE EEJE A 0~ 150 CZ2Jal, f -+ Frif
U Zn 5 A A AL BRIR S T B CuZn B4 ( A
EA I LAREEET 150 CHIEE KA, FAXH
Tt U AE T H B I 36 B 0 7 AR B Ak Y AR (1) AR
b, AT 0N AR H B AR b, X AR AR A Y
75 | T P F BE 3 R R O N AR L BH G i), TR E
T AL () HL B S 5 (AR ), T A (4) SR fli 5

APy = 0.007 3% 107 ° At (4)
A A iR ZE.

3 e

3.1 ZnESEXNMHR CuZn EEHMAEE RN

i)

M 2 W LUE th, 76T 51025 1 & AR KORES
N, CuZn &< PRI B R BAR L BEE Zn &1
PR PR Y - AR 5 F2 AR (M atthissen) 28256 % I,
X TR [ VA&, A s B T P 5 A ) Bk B H
BH O RNBHIE ARk, HRHE 2 (3) mh Tl LA A5 21 [ % 44
FHL P 3 P R e ik o> 1)

_dP, 1 d(P+ p)_ L d&, 1

&= q;° P~ dt P+ B dt P+ O

(5

MI(5) AT LUE W, 6 TR E [ sk, BEE
FE IR TR0, PR, o RN R EK
JE [T A P F, BELURL 32 R 250 A2 I T 24 g 1) el FEL IR
JEZR A, i A v B 2 B i R AR A F R R
JEAH I .

XTI AR, TR R T4 A
JIRVRE T S5 R s e, 3L o BH 3 Bl R B AR AL, BE
E ke ek R0 ) < Jeg P BHL ) s, S Gk TR
XTI DR 1 I A A4t D B e BEL A s ) G B IR
JE R F L Lo

de,1 dBy dB 1
=g p:(dﬁ dt) P+ O (6)

ERZHIEOT, (dR/ de) F(dB/de) 5K IF
H, W oo JIEAE, HHFHERPEEE TS . 2l

(dB/de)y < O KT 3L, Qe A b s hn ok 9% oo &
Mn, AP o R /S, 30 A2 0 A4 A 25 el B A R
ARG R A

ARSEIGHEFH Zn 5 EIL T 8% ~ 13%, J&T =
WRE AR, PIASBe H X (5) R Zn & XS HRH
TLEE R, KRR (6) . X (6) HrTLL
B, AP/ de) BT RNIEM, RA4(d0/ di+
dB/de) HIEEAIN, A 2 HBLAS 23 By 0 52 3
M Zn &30, RBLEE RER D,
HRE DRI EATING . BT dR/ de 2
SWHNR T R, Wtk 23 dO/ds
WIRAAR A, E# 2 D3R W R
R ARG X FHINS .

3.2 SEZTEVWMYT RBNA

U AR S A A 4 1 [ ik B — e FR SR, ]
VIR 06 B 4 JE T 4 B R R A 45 R R S i ks T AR
SE, AR — T A 3G 0 [ SR ] A R A
& NIRRT S VR IS KR, BT CALE SE RIS ol T
PR DA AR N, BEAr A A (7) KRR

P= Pt F= Pot X'E (7)
X PoANCEHA—ERARTHRASME
B, X 4RSI iR 7 i € gk
N 1% 550 SR 7 BT g7 A2 ¥ B s R

EH W KL, A& Cur8~ 13Zn &M=
(16 C) HFHZR O, ( H.f7: Qecm) bl Zn & E AR
WRARFER (7

Pe= P+ X'€=3.2157x 10" °+ 0. 113 61 x

10™ °x (Zn) (8)

AH % (Zn) 0 Zn WEER 4G €04 1% Zn 51HEH)
CuZn A 4 HIPH 2 38 i 5 .

(7)) H, AT LA S R T AR R
XV IR &5 I R EE Al 45 A6 1 VR R AL B 7E X Py
i, JEHE AR E, WX R 2R 1 52 e A
TAE(d P/ de) T, 2R ZENG 0 i I8 — &8 73 %5 R 1
WAIE I 5 | A5 P e AR T 3 0 S A HLBH R, A2
WREERE W, BN (dO/de) M . IXRE, SR K S
AR FE, BTo I B R X8 FRE AN B R
Ak, 43 o Bl Zn 3 ko o ot ok
S AR LS B A IX Bl il T Zn S RGN, PHIR
FRA D 1 Ha BE 2 B 3 B AR A R AR (LS,
i BH L H % W) PR R N FH A S B FH R A K

3.3 MERFEXNHEMRIRERHZME
MR 2 el UF R, RAMEA Zn 52K
CuZn 545, BUARA AR & AHE In (R KGR FEAR)



+ 610 * A R AR R

2001 4 8 H

a, #IEIRNHT o XIS [RIAFE R] LA S S AR e ok
R . AR R A, WA ZE
PR R, AT 1R A R AR SR B R 1 B H
ERES3: 0 IS : s < s R R G B ATTR 9 5 N | Sl Wy
AR P R, AR R AR R AR R DR,
PR 5 B TE 0K o S Al P AR AR R AL A [ i A
—#E, FMHE(S) BEWIER 2 a BBk AR N AR 3G 0T
/N RIS DL

1) 7£ 0~ 150 Ci# FEVEH N, Cu8% ~ 13% Zn

B LB A 5 SR B A SR R T T APy = 0. 007 3

x 107 ° Ae R, 5 A4 Zn 8 DL N AR R

RHEHPLRAK .

2) X F Cuwr8~ 13% Zn &4 W HMERE, ek

JE AT LAY RE R H

[ REFERENCES]

[1] Abe M. Traction motors for use in railway [ J]. Toyo
Denki Review, 1993, 87: 31- 34.

[2] LI Fahai( 22K #F). Base of Electric M achine and Frac-
tion( FL ML 5 #ah JEfih) [ M].
versity Press, 1994. 170- 260.

[3] LUO Fenghua( ¥ £4), YIN Zhrmin( #ER), #E

Beijing: Tsinghua Unt

[ 10]

Zr X CuZn & 45 &M [J]. Journal of Central
South University of Technology( " B .Mk K 25222 ),
1999, 30(2): 182- 185.

YIN Zhimin( # & ), LUO Fenghua( F F ). In-
fluence of trace Zr on microstructure and mechanical
properties of Cul3Zn alloys [J]. The Chinese Journal of
Nonferrous Metals( H1 [ A 5 4 J& % 4R), 1999, 9(4):
705- 708.

LUO Fenghua( & F1£).
the Asynchronous traction Motor of High Speed T rain( /5
WAL S b A 5] s ML T RV & 05 [D].

Central South University of Technology,

The Copper Alloys Used for

Changsha:
1999.
LUO Feng-hua, YIN Zh-imin, WANG Ming pu, et al.
Influence of Zn content and annealing process on electrical
property of CuZn alloy [ J]. Trans Nonferrous Met Soc
China, 2001, 11(2): 262- 265.
GE Liang-pu( & R ). o B TS [J]. S
& M Electric Machines( /N HL ALY, 1997, 24(5):
28— 30.
ZHOU Qt zhang( J )i 35) . SR AW 70 M H
VIR R I [J]. Electrical M achinery T echnology( HH
BLBEA), 1991(2): 1- 5.
XU jing-juan( % 50 48) .
(&R ERE S HT) [M]. Shanghai: Shanghai Tech-
nology Press, 1988: 34— 62.
WANG Shrwei( Eit:4F) .
and Alloys( )& 5 & S KM BLVERE) [M].
Central South University of T echnology Press, 1994.

Metal Physical Property Analysis

Physical Properties of M etals

Changsha:

Influence of Zn content and residual strain on

curve of resistivity vs temperature of Cur 8%~ 13% Zn alloys

LUO Feng-hua', YIN Zhrmin®>, WANG Mingpu®, ZUO Tieyong'
(1. School of Materials Science and Engineering, Beijing Polytechnic University,
Beijing 100022, P.R. China;
2. Department of Materials Science and Engineering, Central South U niversity,

Changsha 410083, P.R. China)

[ Abstract] The influence of Zn content and residual strain on the relationship betw een resistivity and temperature of Cir8% ~ 13%

Zn alloys was studied. The results showed the resistivity variation of studied CuZn alloys due to temperature elevated is independence

to Zn content and residual strain. In the range of 0~ 150 ‘C, the resistivity variation to temperature of studied CuZn alloys follows the

relationship of AP, = 0.007 3% 10~ ® Az. And the extended applying of M atthissen rules on high concentration solid solution were
p pplying g

farther discussed.
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