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Abstract

The microstructure of Cu-Mg-P base alloys were significantly affected by small amounts of Fe and Co additions, however the
tensile properties and electrical conductivity of the Cu alloys were mainly determined by the fabrication process. Relatively high
electrical conductivity (> 80% IACS) was obtained in the all Cu-Mg-P based alloys when they were finally aged at 480°C. Tensile
properties could be significantly enhanced by final cold rolling, especially at extremely low temperatures. Softening of cold-rolled
alloys took place at about 450°C owing to recovery and recrystallization, but it was delayed up to 500°C in the Fe-added alloy.
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Fig. 1. Specimen preparation process used: (a) Process 1, (b)
Process 2 & 3. In the process 3 cold rolling was performed
immediately after immersing alloy in liquid nitrogen

Table 1. Chemical compositions of alloys (wt.%)

Alloy P Mg Co Fe Cu
A 0.14 0.23 - - balance
B 0.1 0.10 0.12 - "
C 0.12 0.06 0.14 0.04 "
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Fig. 2. Electrical conductivity of the alloys prepared by different
manufacturing process
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Fig. 3. Tensile properties of the alloys prepared by the process 1
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Fig. 4. Tensile properties of the alloys prepared by different
manufacturing process: (a) process 2, (b) process 3



— 66—

Journal of the Korean Foundrymen’s Society

Vol. 28, No. 2, 2008

B Agor nE FFEL PHIE oF 0.1%(wt), Mg 2
718 A4 TE oF 02%E YY) do EAS
ZARIAA, At vieh o] A7RAER Joie A9 fAF
3 2k UERiATE 3R Fig. 39014 agingAl# e Q1A E
A= B2E, 3F Adl 83k Co 2 Co, Fe7t 3 #7144
3= BO} ColA A= 455 22 AL & S Ao
oo gk FUUL Aoz Agtsn, Wik Ao
A4 2& 300 ERAE AFAEFNA 5
2717} oJ# Y th(Fig. 4). Fig. 37 42 ®wshA
glol Wi e Bl A= ZA IEHE
o= IIT F %o, 53] FA2lA WzietA

P

o
o,
odk

B
oX,
2
o

>,\1
o o
ol
O
roh 2 e ol

4 39A 7+ <

Sl e AAFAE o]&d FAHL 7HE 58 iy
(Nano-twin)e] F4E CuE AZXsIHx A
o= HEjFo g w2
A7HEA ST
Rouz FAL
A7FEE s SA3 RS Adgo] ExH o Ao
AR M7 dojdul6-7). B AFolNE 3 308
Az AAARES] F=rt 34 200 vk oF 100MPac| }
A 8= e, aby Edart vF Mk CuiEd
A E S 27l e AHAYE T A

3.2. OJMIZ=ZT} 7|AHIH E4nto| 2HA|
Fig. 5914= 34 12 53] Az AJH 1849 TEM
EAS VERIA Qlom, i A 9XE] AAYE e
BN 3F BR 9] dFES AYslze AR AAHE A
< Y AU v, e ColM= TEMARIA e}
o] Wibbg 230l AR Holle e ¥ T %
35 C71 Fig. 3904 RAFE ue} o) 713 & 7}
olf7t FEHLEE o|9} T2 AR XA, & 43}
Hel 74

Fig. 5. TEM micrographs of the alloys prepared by process 1 : (a)
alloy A, (b) alloy B, (c) alloy C
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Fig. 6. TEM micrographs of alloy A prepared by process 2 (a) and
process 3 (b)
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Fig. 8. TEM micrograph of Co-Mg-P precipitates found in alloy B
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Fig. 9. TEM micrograph of Co-Mg-Fe-P precipitates found in alloy C
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Fig. 10. Softening behavior of the alloys prepared by the process 3
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