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Development of High Strength and Highly Conductive Cu-Co-Si Alloys
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1 M O1LFRE (mass%)

Chemical composition of specimens (mass%) .

No. Co Si Cr Cu
Alloy-1 05 0.12 - Bal.
Alloy-2 0.7 0.17 Bal.
Alloy-3 09 0.24 - Bal.
Alloy-4 1.1 027 - Bal.
Alloy-5 14 0.35 - Bal.
Alloy-6 11 0.27 0.05 Bal.
Alloy-7 11 0.27 0.10 Bal.
Alloy-8 11 0.27 0.15 Bal.
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L720 F72 Alloy-41ZCra@inL 72 Alloy-6 ~ 8122wV TiXCr
DT &L 2 EEROHSL 2L TIERO 5T, 1223 Kit
B CTEALDE: 70 D) VAR RERRREE (2 BE L 72 L HER S e,

3.2 EERIM OWBAVEE E BER

B & O VIR FERLR L C I AR BLER % 920 L 72 Alloy-1 ~ 5
Je O Alloy-8 12t L CIRERNLIR % 47 o 72 3Rt O R iR B 723 ~
823 K (2 (233 5513k & (TS) R UNEES (EC) 2 K2
R o WITNOEE D BERNEED LA 3 2 120N Ch iRk S
MRELBIL, 798 KICTY—2 L blEr R LT, $72
SR RIIEERNRE DS LA 2 IO THIFIZHIN L 7225, 848
K127 % & 65 ~ T0%IACS DH#IFH CTIIIT—E L R otze &
GaEDOColE L 798 KIZBIF 25|kl S K BB RDOEG L
RI3IZRT o ColENE & AIC 2N THEEAR & <Ny
%25, 11 mass% L EIZ7 2 LBEOMNINS S o7z F
7HEERI$07 ~ 1.1 mass% THIPHTILHAT 525, 0.7% A

40
=X=Alloy-4

35 =o=Alloy-6 |
=4 Alloy-7

20 o < Alloy-8

25 \'

20 x\g\’
. D

950 1000 1050 1100 1150 1200 1250 1300 1350
Temperature/K

Electrical conductivity (%IACS)

Relationship between increasing solution treatment temperature and electrical conductivity of the Cu-Co-Si

alloys.
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Relationship between increasing aging temperature and tensile strength, electrical conductivity of the

Cu-Co-Si alloys.
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Relationship between content of Co and tensile
strength, electrical conductivity in aged Cu-Co-Si alloys
(at 798 K, for 2 hr aging).

X4  Alloy-4 DEFRILER (798 K, 2 hr) %0 TEM BAHHE %
TEM blight field images of Alloy-4 aged at 798 K for 2
hr.
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Relationship between Temperature and tensile
strength, Mean grain size in aged Alloys-4 (at 798 K,
for 2 hr aging).

x£2  Alloy-4 2B A EMREBGLIE (1173 K, 1223 K) THx)
MLBR (798 K, 2 hr) OBEMAGEFE & ks
Mechanical properties and mean grain size of Alloy-4
(solution treated at 1173 K and 1223 K) aged at 748 K

for 2 hr.
trse(z)ell}tlr?lzrrllt Mean grain | Tensile 0.2% proof @
temperature size strength stress
K um MPa MPa | BW
1173 16 580 463 0
Alloy-4
1223 70 620 496 >1
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TI31248 KEF CTHAAL L e o720 K1 XD Alloy-4, 6~ 38
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Optical micrographs of specimens after solution treatment.
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Relationship between content of Cr and mean grain I?e ?;fifi}i }gﬁéﬁ;gii‘ﬁ:ﬁpﬁﬁure and tensile strength
size in solution treated Cu-1.1Co-0.27Si alloys. mean grain size in aged Alloy-8 (at 798 K, for 2 hr ’
aging).
#£3  Alloy-8 DFFRALEE (798 K, 2 hr) R OWMAYSFE & R
©) Mechanical properties and mean grain size of Alloy-8
aged at 798 K for 2 hr.
Mean grain size| Tensile strength | 0.2% proof stress | MBR
® um MPa MPa BW
Alloy-8 15 616 495 0
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0- T1048 K, 0.7 mass%Co T 1123 K, 0.9 mass%Co T1173 K,
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keV 1.1 mass%Co K 1" 1.4 mass%Co T 1223 K & HIKr L 726
10007 ? (2) ColEFENHEMT B2 DI THERIULHL D ¥ — 2 Bh EE 13 3
9001 3 KF %75 11 mass%Coll FA7% % & SR L 7.
ol 2 o (3) 1.1 mass%Co CIEA LA 35\ T EERR L 3
00| 3 3 T EASHE 2 RO KA LANHEST L TRV T %
(2] 8 S
£ 500{ o BHILT B0 — 5L BILID % VIR SR RE DL T CFF
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8 400{ © 9 & Co, SIOEEEARI L HAILE T 157 7 H e S
3001 5 e Bonkrorz,
15 ¢ ge £¢) 3 (4) Criffiic & > CHEFEAMIC 51 2 fS RO AL
o) L T T A S 1B o = 1UE CoSi-Cr 0 = TER LA HAFTH L,
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 VISR L D) O SR CHEL CROY v IFoOME4
eV BT B0 R SN,
9 1223 KIZTHMALL 7= Alloy-8 D TEM WIHLEF 5 1t Of (5) Cu-1.1 mass%Co-0.27 mass%Si-0.15 mass%Cr DA 4%
EDX 2~ IV (B £EID K @) O Co-Si-Cr b4, e o e
@HBEAH #Wik4 2 Z & TTS=616 MPa, EC=61%IACS, MBR
TEM bright field image of Alloy-8 solution treated at BW)=0%/RL, S@MESEEIOMITINLIEICER
1223 K, and EDX spectrum of a compound on grain R A 7
— N 7 /—o

boundary (allowed as @) and @) O Co-Si-Cr compound
and @ Cu mother phase.
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