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Stability of heavy deformed Cu Ag alloy
in situ filamentary composites

NING Yuan-tao, ZHANG Xiao-hui, ZHANG Jie
(Kunming Institute of Precious Metals, Kunming 650221, China)

Abstract: The Cu-10Ag and Cu-10Ag-0. 05Ce alloys were prepared. The microstructures of the cast alloys consist
of Ag precipitate, (Cu+ Ag) eutectic and Cu matrix. The Cu-10Ag and Cu-10Ag-0. 05Ce alloys in situ nano-fila-
mentary composites were also prepared by the heavy deformation. The structure and properties of the alloys heavy
deformed with the true strain €29 and aged at different temperatures were studied. The results indicate that the Cu
10A g 0. 05Ce alloy possesses much higher tensile strength and recrystallization temperature than Cu-10Ag alloy,
with similar electrical conductivity to that of the Cu-10Ag alloy. The tensile strength and the electrical conductivity
of the heavy deformed Cu-10Ag and Cu10A g 0. 05Ce alloys with true strain & 9. 9 are 1190 and 1430 M Pa, and
68. 7% and 67. 6% IACS, respectively. The properties are increased to a certain extent in the aging process at tem-

peratures below 300 ‘C for both Cu-10Ag and Cu-10A g 0. 05Ce alloys.
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Fig.1 TEM bright field image (a) and electron diffraction pattern (b) of
heavy deformed Cu-10A g-0. 05Ce alloy with & 9
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Fig.2 TEM bright field image (a) and Kikuchi line (b) of
heavy deformed Cu-10A g alloy with & 9

1(a) F1E 2(a) 7 LLE H, Tl Ce I HNFI AT LA 2
A1k Cu-10Ag B4 Ag 74 R~F . 1/ 1(a) FIE 2
(a) WiHBWE M EoR, KRE Crl0Ag &
M) Ag 4R Cu AL TR A HERE. B 2
(b) 5 T KL Cu-10Ag &4 Cu F4A (K 2
(a) ' B IX) fZ ek, EHIEH T Cu AL T
BREERBAIRES, BRA 7R ARE B B 2 ), R %
AR I A TERE . T AT B EoRTE R
B CAL BEH N Cu dEfhS Ag 742 AAFAE
L Cur10Ag-0. 05Ce &4 PRI AR AR .

XF CA1F1 CA2 &4 HHR N ER, fE
FLSZNARKE R, A4 HEERM 2 K, E RSN
A e= 7.6 RIS B KA, FHJG HPH R BRAK, FEAE
& W I B N, 2 )5, HFH 2P R R T Y
K CurAg & &R AL 4F 485 & 4 Rk e BE &
Qu/Ag: Q)ho‘l' Puis+ Pu+ Qmpv itqj @ho%m%??ﬁﬁﬁﬁ
SLERHBHZE, 2E5EEE R Pu e HATTH
SRR R RE 2R, Qo AR 7 8 35 B 5 [ )
B, Qu B S TH B 51 1 B S 76 T
NER CA1 A CA2 A& HEBLRT S, On Al
Qup TR H AL . R, A4 FE PH R B AR 1) AR A 32 2
5 Qe QuIiA K. RN AT, HFHZENE K
F R AL B KT R, AT R vk #
10°~ 10" em * B 'Y . 7E & 7.6 Z G PR
BRAR, REHMBE AL B 35 BEUR/S, o () A7 4 FH 3L
EOBEER R T AN Ag 45 Cu HAkE K7
> . e 92E BT Ag F4EmEML,
TH] THT AR SR 3G K, 36 N i BH %8 (0 e 38 K 3 22 2 |
FHIHECH 5 . Bk, fERBEAMT, Cu Hk
A g A4 ab TS FEGRBAIRES, Aifn 5 H B HLE
MIAFAE T AR Ag 745 Cu FEAK ST 2 18] .

2.2 Mg

MET d0 1 mm CALFl CA2 &4 24K HH
PR R K HLNAE e= 9.9 KA,
CAl BEHIPIPIHE = 1190 MPa, 1fj CA2 &4
ff) a= 1430 MPa. 7] Wi EE Ce VS I050 B 2 42 &
T Cul10Ag A& R4 5 G M R R A, ool
MEI5 20% . KAEIEAS CA1 Al CA2 &4 1 FEBH & 2y
K2 51 A2 56 HQ * em . #ZEFRIB K Cu ARk
FHE Qu= 1.724 1 UQ+ cm, N CA1 Al CA2 &4
FEXT T E R IB K Cu Fr#fE(TACS) I HLF 25051k
68. 7% IACS (CA1 & 4) M 67. 6% IACS(CA2 &
&) . XTI E Ce R INFAIXS Cur10Ag & 4 IR AL
FHE SRR F, EXZE S
R SRR MR D . A iE YL, Curl0Ag 4T
TR A Ce WS INF AT DAEEAS R 457 BT A2 AR /N 1) L
HMRT B E R IR .

3 RS AENKE R AN E
P REARAL

HEKZIEK Crl10Ag & &R EAMEI
e e M e 1 I 7R I A R R LSS MR M RE I AR AL
KEEW . ST KL Cor10Ag & & JRALE &M F
e BRI M AE AT K AL 280 F1 410 d (1) BRI
AL FE DL R 76 L2 500 °C AN R 3R R RO e 28 Ak
M, K5/ TEM TUMEH AL LM, 75 FM3
PRI AL I e Prhr s .

3.1 IO H AR
25V B RIS AT 200 C LA U8 B I 2% R R R AT



HISHHE 4

TIEVE, 55 KA Cr Ag A IR LT YL A AR IRSE 1 + 509 -

TREF R LT 45K, £ TEM T AR % 50 B 1)
HRAL . HAE 200 CLL LR ERIRL, £ CA1 A
CA2 BT #ILIMT Ag PTiE SR, B3 BRT
CA2 G4EAERROE fE P H AU AR, Ag DTIEH
TEF 5 R F R B K Gl BE % V) AH 5% . 78 200 CRY 2L
Lh, JEHA/NG Ag TIIEAHM Cu FEARFHTHI (3
(a)) . 7£ 300 CHI %%, Ag UIEM ITFIHERAL (K 3
(b)) . 7400 CHI %k, ERILHIA gUTIEM Bk O 4K
K, HUWER|FER Ag PTIETER( B 3(c)) FlJ5HE
FEEG . B 3(d) BTR AR 3( o) T AR 2L LR
AT, nTCAE A Ag JUEH S Cu 3£
AR I AR R . 76 500 CUA LR ER, &

SEATL M, Ag VIEMABRK K. 7£ CA1 &4
H g B TR Ag YT FE, HALE 300 CHY
R IR B Ag UIUE, EIHE AT R 5
MR Ag PTIEMS Cu FEK R ILHATHLR .
2 XRD W 2, TBAEA &0 &A% T B acar =

0. 362 3 nm, aca2= 0. 3652 nm . .51 Cu HIMH
$ oacu= 0.361 5nm, EHFEKFEFEEH Ag
(ang= 0. 408 6 nm) Fl Ce 7} HIE A Cu Fl Cu-10A g
&4, S CAL Fl CA2 &M wEHm K, It
DL Ce Y510 dib i B2 il O (8 38 . B R FEHp, Ag
DUEARNT 3306 S 1 s S0 BRAR . 4 BTl
Iy R0 A2 P A A SR AR 4k B AR, 72200 CLLTR

nni '

002 5o

002 _,\g

élie P
:

B3 Cuw10Ag0. 05Ce & SAEANFIMR AL 1 hJ5 Ag UIIEANTE SIS BT AT I
Fig.3 TEM bright field images of Cu-10A g-0. 05Ce alloy aged at

different temperatures for 1 h and electron diffration pattern
(a) —200 C; (b) —300 C; (¢) —400 C; (d) —Electron diffraction partern
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Fig. 4 Changes of lattice constants of Cu-10Ag(a) and Cu-10A g 0. 05Ce(b) alloys

during aging process at different temperatures for 1 h
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Fig. 5 Changes of tensile strength and

conductivity of heavy deformed Cu-10Ag
alloy in aging process

1, 3 —Heavy deformed alloy(TE 9. 9);
2, 4 —Heavy deformed alloy followed by

naturally aging for 410 d
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