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Effect of aging treatment on microstructure and
mechanical properties of deformation-processed
Cu-10Fe-3Ag in-situ composite
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Abstract: The deformation-processed Cu-10Fe-3Ag in-situ composite was prepared using fusion cast in air. After aging 6
h at different temperatures, the microstructure of Cu-10Fe-3Ag in-situ composite was studied by SEM, the lattice space
of Cu-10Fe-3Ag in-situ composite was tested by XRD, and the mechanism of Ag element was analyzed during ageing
treatment. The results show that the presence of Ag can not only accelerate y-Fe precipitation from the Cu matrix, but also
reduce the thermal stability of Fe fibers. The hardness and conductivity of Cu-10Fe-3Ag in-situ composite increase at
first and then decrease with the ageing temperature increasing. The conductivity of Cu-10Fe-3Ag in-situ composite can
reach 58.4% IACS when ageing at 475 ‘Cfor 6 h. The fractures of the alloy are all ductile rupture and the dimples become

smaller with the ageing temperature increasing.

Key words: Cu-10Fe-3Ag in-situ composite; Fe fiber; hardness; conductivity

IAR TR ) e A it 5 FEUM R 275 PR R
THCRBE K. mRE . R A R A S
T — BB O T AR R R 7 B gk
Pk, ARSI S 0 s, R S
HF AR R . 20 T4 70 420K BECK %P
FERE R TR BRI, 251K Cu-20%Nb 54
2R PR AL T J5 T Nb 448 53 AiifE Cu 3644 ERIE

AL AT A PTR SRR A T PR 45
HI T Nb £F4E R AR TB I T R R, HORRIZ
MR TEAZ A A ARE . B EJF, & A X
REEMEHNGEICHEA Nby Agy Cry Fe. Ta. V.,
W %, JLEAE Cu-Ag. Cu-Nb JGA S AMEHCAEN
Kk ma a3 AR EHEAER I B, H e T
PRI T K& 1 Ag FI Nb, {30 RLBA 1T

EE&WB: VLIRS TR A 364 % B 1 H JUST.GCY-2010-02)

s HER: 2010-07-28; &iTHHER: 2010-11-17

BIEESE: P, B, W Ml 0731-88836320; E-mail: danging@csu.edu.cn



21 1L

A5, S WA TEAE Cu-10Fe-3Ag J A G R Z R ML eI 2 2787

R, s TN HET S, Bk, AYEAEG a4t
RS il L2557, DABRARRAS b Ji
W, T AR A B v e T AR A SR A S A A
JEAZ Cu-Fe RJGAIEEMES Cu-Ag Fl Cu-Nb
FHEG, AMEJEA B AT, 17 HaB B2 LU R
Fe (MBI VIR R, JEAE Fe £ 4 Mk AR FLAT 1)
SRR Fe MM RUMXTRAG, WA Fe 15 Cu MHR
[T B/ 0N 5 S FH SHP 00 1) T e 182 4% B Rl ) 2 15 Bt e
{H Fe A7 @ MHi s, BPE T4 3844k p (1) Fe JR1
SR L HUR, R EAA T T
WAk, LA 2 A AR IR ) = e 2 ook
JimdiRE, 20 EEA WA 1) B RN
By 2) PR E MR R A S RN =
YT RT LASRIFBE 2 I 2E R ) 2 idas,  mfs 3
B AT (R R L R JERE . Ag. Cr. Co. Mg, Zr.
Al 05 CAAE A 2 A MRt R O,
IMIEZOIX AL Cu-Fe-Cr J@ AL B A BT T K
T, K Cr FEHR AL Fe £F4ERI1ER, AMEXS
H S R R AR, Bt P BB R 5 L R
[F] o 3 2 B A R B AR T 1 ) o 59 4k 7 2500
Cu-Fe 5 ah AR Ze I Mg, KI5 FE i
ffem, HBESEL IO Cu-Fe AL, FJHEH B
ffi. HONG 25151 SONG 25*1{E — It Cu-9%Fe £ 4xh
IR 1.2%[¢) Ag. Co Fl Cr, Zrhlaj#bBlfg, +1
E ) 5 B2 R HL 3 840 i35 B 939 MPa Ml 56.4%
IACS(Ag). 853 MPa A1 53.3% IACS(Co). 855 MPa fil
53.3% IACS(Cr). FI ., & Ag MRHZERGHEREAL T3
Cr Fl Co ML TEBE . HISCHF IR B, [l
TERRFEART Ag 55 [0 A 2 A o g LAt s o s 1
FHECAT LR WAL A 25—, Pa i S e s AR
55, AT LA Fe B e 4 b g [ o AR SC/E# 2
T Ik 2 S S A Y R L AR e A4S AT, T AUE SR
ST EEI0E Ag AERROSFE T AT R HA S 1R L
W, SR A A R A B A TS,
FRAAA I 5t B v 2R UL

1 I8

S0 R U . AR AN, AR 4l
JEOFUE P HOBITE 99.9% L0 b o SEEG K R g4 Hert:
SANTUENL EITHE, RERR My, HoesTa M.
R JSURHZ BV A 40 U8 BEH i, TBON AR R e
BHATHHR, 1% T Cu-10Fe-3Ag 4. BB A H545E
BEATURT, FREEATH AR AR TG . ¥ N LA T AR
n E XA

7=1n(4y/4,) (1)

e Ao AP R RT IR AR s A WA TE A1)
AR AR

VBN n=4.1 BIZM B 3 FL A I A e i
W, R BIAE 150, 2504 350 475, 550 Al 600 C
6 h BEATEEIN I 25, KA.

IORE ) 2% S AH R, OB il 5 7 S AH S f e A
FI R FHATAZIN S R MCR A 120 mL
H,0+20 mL HCI+5 g FeCls WG, IR THER H 80
mL H,0+5 mL H,SO4+10 g K,Cr,070 JE P oK ik
FERN CBER AT A G V. R Axioskop2MAT
BB B SO SFNFE  SBAHA L. K H XL-30
F 7 O L R AR T A 2R A T T
Fio KM Miniflex 8 X SFFZATHMCN E & 4 U7
1) A% S50 A R0 Pl S5 380K 43 il /E HXD—1000 2
TR FETHFT FIRST101 24 rp S 230 4 B iEAT. [FII,
7 H800 TR AR B8 HLAHAAE AT S P Bl o

2 FHRE55

2.1 BT RS RN

K14 TIEAR n=4.1 J5 Cu-10Fe-3Ag JA i H
MEL Fe ZF4ERESAR L, BIRET &, Fe 4Rk
WP 3. dERIe . B RERiL. 1 BoRs
Sk Cu-10Fe-3Ag 7EAN R FEI 24 6 h J5 2\ Wi [l SEM
%o W 1 ATRLE Y, 76 350 °C, # FIR Fe £F4EUS90
R AE R, D A Y IR P AR Bk A (LB 1(D))s
LR ST A 475 °C, SHHER TR ER L 8 140 W] i,
AN C AU I B T BRkEE, HER IR
s E KK 1(c)). WA E] 600 C e, Ao 414
TR W, SEEOESEAL F B 1(d)). 52
WK, BN Ag J5, Fe £F4em#iase ke
R

IR R, Fe AR 4ELe N B2 v it A8 fh A
Je: IR AR Fe SF4EMR = A 4354 kIR
Wi RER I Ak A o 3R 2B i B R, T
BEAE T 7820 (W0 S S sl A s T 8. I s,
WATFAR, FRRAIIB) %k B T2 fh 2 B2 A
], 1% e iAo ) rhe O iG th 2e A Abd
B R 2T AR AR SR8, AR I EAT AR TR
BT Wi B — R AN . BT m R R ek
W, RFRARAL, T I R LG T B ] )
2~3 AN, A RE T, WITBY B S,



2788 A G A R

2011411 H

Bl 1 Cu-10Fe-3Ag JANT &AM RN RS P TH ) SEM 1%

Fig.1 Longitudinal section SEM images of Cu-10Fe-3Ag in-situ composite after ageing at different temperatures: (a) 250 C;

(b) 350 °C;(c) 475 C;(d) 600 C
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Fig.2 XRD patterns of Cu-10Fe-3Ag alloy aged at different
temperatures: (a) 250 C; (b) 350 C; (c)475 C;(d) 600 C
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Table 1 Lattice space of Cu-10Fe-3Ag alloy aged at different temperatures

Lattice space/nm

Temperature
(111) (200) (220) (311) (222)
Standard 0.208 08 0.180 80 0.127 80 0.109 00 0.104 36
Solution 0.207 76 0.180 31 0.127 59 0.108 92 0.104 25
250 'C 0.207 81 0.180 45 0.127 64 0.108 94 0.104 28
350 °C 0.207 86 0.180 57 0.127 73 0.108 95 0.104 30
475 °C 0.207 95 0.180 65 0.127 76 0.108 97 0.104 32
600 C 0.207 88 0.180 59 0.127 4 0.108 94 0.104 30
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Fig.5 Fracture SEM images of Cu-Fe-Ag alloy at different aging temperatures: (a) 150 C; (b) 350 C; (c) 450 C;(d) 500 ‘C
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