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Microstructure and mechanical properties of
Cur 12% Ag filamentary composite

ZHANG Lei, MENG Liang
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Abstract: Cu-12% Ag filamentary composite was prepared by cold drawing and intermediate heat treatments. The
evolution of filamentary microstructure and mechanical properties were investigated for the alloy at different draw ra-
tio. With the increasing draw ratio, the as cast eutectic colonies with a discontinuous distribution develop into fine
fibrous bundles to result in the increase of the strength and hardness. As the draw ratio is in a certain strain range or
the spacing of eutectic fibrous bundles greater than is 150 nm, the ultimate tensile strength dependent on the spacing
of eutectic fibrous bundles is similar to the HalkPetch relationship. The mechanism of pileup of dislocation can be
suggested to be responsible for the strengthening benefit. As the draw ratio is over a certain degree or the spacing of
eutectic fibrous bundles is less than 150 nm, the strength increase becomes slow and deviates from the HallPetch re-
lationship. The mechanism of athermal obstacles at the interfaces can be suggested to be responsible for the

strengthening benefit.

Key words: Cu Ag alloy; filamentary microstructure; strength; hardness; draw ratio

XHIE Ag &I Cu-Ag AT IR hr ik
AT SRS GUR AT JERI B B o O, A5 X F
Seit AR RES R BL M R A = R R LR A
PERE o T IR F TS S AR R R
o P T AR TR s & 2% ) Mg S AR AR

AT HATEF4EAR R ARl CorAg B —
AN N AR AR D S S bV 2 Bl SR AR

CurAg &ML HE Cu ) alEkRIE Ag 1) B
AL . ARYE 54 Ag R LIRS IAR, BIE
R AEA B R AL A . 2B KRk N

© HEWH: ERARREES T H(50371076) ; w55 AB I 12 Bl L BURHIT I 62 58 B 5 H (20020335014)

WA HI: 2004 =06 ~ 14; &7 H: 2005 - 01~ 27
VEZWIA: 3 T (19787 , J, LWL,

WREE: & =, B8 Hih: 0571-87951523, f£H: 0571-87951171, E-mail: mengliang@ zju. edu. cn



. 752 ¢ o [E 0 4R 2 i

2005 5 H

A Je, PAAH L AR AR gl oK RT R 4F 4, AR i
AT B BH S O FH 2 A MR A i R B o i )
ISR SCHR[ 8] BIFAT T TR it it Ak 4 40 4
AR Ag SR Cur25% Ag(JRESE, FF) &
SN AR, NG SRR TAHR &
FHECAI AR SEAE N AR R o AR Ak, T & 4 JR AR 4
ZUMNARRE IR E T &MHRLE R, FNEAZRE
K A B R Cu R4 YR A AR AT AT A
WX AR E — M . SCER[ 9] Xy Ag B E
1) Cur24% A g & & IR KL, BRI H KR TE
4T ok 2 28 I A0 LU AR TR 2 1Y OK, o M) R
A M 51 RS IS S B A48 0 450 e AR e A7 1
T 25 W S TR, T A 45 A 4 v 1R A7 i 5 2 ok
/N, SR AR AL AT BE B 0 R Ak B AR S TG B R RS
(athermal obstacle) . SCHR[ 10 ~ 12] BF5T T 3

R /DM R IR IEARE S A G Ag & i Cur 6%
Ag Fl Cur10% A g &4, RN ARFE BEXT & < ok T
HHSRKEHAESm Ag T BEGEA X
A, BITEARIM N AL T, K Ag S EA S B
KPR S P RE R . AEMLERAE b, ASCIEH
WH9T T B — @ H0R R e L A UE B ANESL 7y
MREWAEHE ERUMTE Ag TEMN Cu
12% Ag & &3 T8 1 72 o 41 2350 M B8 1R 22 40 3
B, THE T AR TR B SR HLER .

1 55

JH 2 7 T LU 6 LA oo R A 2 SR S o
SR A Cur12% Ag W& <, WURY T AW
BB B 420 23. 0 mm R BG5E, 40T

700 2 720 CHAJMLIB K& 2 h . WHEEE R T4
B TEAESRE TEZERR, MR REE
T In(Ao/A) FTon(Ao AT A 2 RN DR AT G &
EEMMBERTR), 5&RAEK = 9.3, #H
Wi Zeik 2 99. 99% . fERL RIS, 4 0= 1.3,
2.0 K 2.8 i, 4 7HEAT 400, 380 Az 360 CiE-k 1
h e (A Ab 2R

7E CMT 5205 B4 87 J7 BRI ML b I 5 A 1Y)
PihraRiE . F HITACHI S — 570 H$ o 1 B4
(SEM) F1 JEM ~2010 &4 7 BB TEM ) W 52
W EBMALR . W ESLEMPMEES 70 bm J5 7
AT B Tk & TEM KA .

2 SEIGAER

2.1 BN

5K Ag HEAGEMNEE KA ol AL
e LA S Ag BB G P AR LR 2 R IL S A 1)
JRIGH AR, G SHESHLAN otk Bt
FHH @A) BRILRA R, HrhNA
RAPHILR(E 1(a) - BT L E X BN, L
SHEH o+ BIAHZ B S50, JEACRIN N B AL b
JEA . FE S AR K, AN 17 35 8 3 0 v N 2
A, AR I b X Ak — 2 A B RN B B 1) B IR T
A, [EEEZ) 10~ 20 Um( & 1(b)) .

Cu A1 Ag PIAH [ B[R] 22 T W A — s & AR 590
B PN () 5 S AE AR TR b R AR 7 0 T /T Cu AHZE 4K
£ B BRI AR S (B 2(a)), Yk ) 27w H
a B S S S AR B W R AR T 10 AR T, 3L R A B P A
|2 & SRR o BEFHE R (B 2(b)) o fEH KA

K1 SRR KE Cr12% Ag #4111 SEM 50
Fig. 1 SEM images of as-cast(a) and homogenized(b) Cu12% A g alloy
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Fig.2 SEM images of Cu-12% A g alloy drawn to Tk 4. 1 on transverse section( a),

= 4.1 on longitudinal section(b), TE 7.1 on transverse section(c) and

= 7.1 on longitudinal section(d)
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Fig.3 TEM microstructures of Cu-12% A g alloy drawn to TE 4.1 on transverse section for
eutectic regions marked by “A”, a matrix marked by “B”(a) and

some Ag precipitates pointed by arrows at low angle grain boundaries inside a matrix(b)
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Fig.4 TEM microstructure(a) of Cu-12% A g alloy drawn to = 7. 1 on longitudinal section for

fiber bundle of eutectic structure marked by “A” and a matrix marked by

“B” and Moiré fringes in fibrous phases(b)
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Fig. 5 Ultimate tensile strength and
vickers hardness as function of
draw ratio of Cu-12% A g alloy
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Fig. 6 Spacing of eutectic structure as

function of draw ratio of Cu-12% A g alloy
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