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Abstract: A quantitative model for molar volume variation of pure components and binary solid solution, such as
BCC, FCC and HCP phases, in multicomponent copper alloy system with temperature and component was estab-
lished. Combined with literature data, the model parameters were optimized by CALPHAD, and a set of model param-
eters to accurately describe the molar volume of solid solution phase was obtained. The results indicate that the calcu-
lated molar volume coincides with experimental data. The established molar volume database can be extrapolated to cal-
culate molar volume of solid solution phase in ternary and above alloy systems.
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Fig.2 Calculated molar volume of BCC phase in binary systems

Ty 515k B HARZER TP 4659 YUKAWA N 2 A
NASH P'™, i F4list Z Cu. Cr Ml Ni i BCC #H BE /K
PRBRURA 22 8 K, B0 A4S 1A 22 BCC A 14 B IR 14 FR B A
O3 A8 Ak i 4R P 42, ELRA A Cr 2 2 1 38 in i 3 A
TRAFFAAE

Zr-Si 0 R EE SR AR FRURE O 3 50 H5 0 A X e b o AR
W 58 2K I & INOUE A 70 38 56 50 9% . A& 2b AT
DVE I B R AR TR 5 Loy IR R G R o Zr-Si
TG F BCC HH 1 B 7R A BBl S 5 9 385 g s /) o

Cu-X(X=Cr . Zr Ag fl Si) 7t & FCC # 4 JFE /K
B E 3, MWK 3am LA, AHEE R
FCC HH 1Y BE IR R B 5 4 S e M 6 &, FLTH 3 1 B8 UK
TR 53K 5 B W) & B4 . Cu-Ze Ml Cu-Si 00 &
FCC AHEE R i 30 B A h E & Cudin. AT
OELLERS T 2"/ $1 ANDERSO A" #1356 5452 43 51
Pl 73X WA~ 0 R FCC A Y BE R IR R, 318 4 1t g
N B IR AR BRI B Cu & & B 34 i s 2> . Cu-Ag —
JC & FCC # 09 B /R & B R | MEGAW H D™ |
AGEEW N %44 OWEN E %% SCHMID E %/ F
LINDE R K" fifF 55 45 A7 etk o I 3a ik ol LLF
H L FCC A EE JR R FLURE Cu 55 A 386 hin i 28 7 el /b
R4 MCINTYRE D %57 (43 5 8048 4k 7 Cu-Cr —

15 - OELLERS T#4" 15 BQ’TTIGEIA{_J[% a 15
0 MEGAW H D" SIOSAWARS ; CULY Y&
4= cuzr % AGEEW NZ51! 14 iz & KLEMENTJR W
sl & AGEEW N2 L T OYA Y™ 14k
_ & OWEN E41" 7 PEARSON W B4
Sk ¥ SCHMID E%'*! St TAYLOR A% g
g + LINDE R K4 E WILLIAMS R O E3 |
= CoA ¢ MCLNTYRED%™ 117 A OWEN E A% <
S 10 Pooay 1% ANDERSON A" Sk 0 DE M® &
=S K K12
g 9 & 9k ®
% = &
B g B g T
7 7 .
Ni-Cu
6 1 1 1 1 | 6 1 1 1 1 1 10 1 Il 1 1 ]
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
X(Cu)/% X(Ni)/% X(Ag)%
(a) Cu-X(X=Cr. Zr. AgHISi)JCH (b) Ni-X(X=Cu. Cr. ZrflISi) “JC & (c)Zr-Ag L&
B3 = &FCCAaMERMEART AL
Fig.3 Calculated molar volume of FCC phase in binary systems
20k I N ¥ N S REp
— JGR FCCHIEE R, Bl Cu s i A3, LR R AR
19 &
Sit5165] N N N NS
8 zey e AN ARSI WG .
2T Ni-Zr — 70 % FCC M 0y il 5o $ 48 + % >k A
S 16k . . ) . . N N
i BOTTIGER J 45" LB JR PR B 5 B o 522 30 {0 26 1 ¢
Eu Z. #F OSAWA A %™ KLEMENET J R W™l
& 13 4 1 S . o o~
c OYA'Y %™ By SCHR B4 A4k T Ni-Si — 8 & FCC AR
1 FEIRARTR o B 3b AT LA Y, Bl NG i A 3, H R
10 1 1 1 1 ]

0 20 40 60 80 100
X(Z1)/%

A4 =5tz HCP A& E R AL

Fig.4 Calculated molar volume of HCP phase in binary system
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Tab.2 Molar volume parameter of binary system
—ILFH 4 V,/ (X10 " m* mol )
Cu-Cr BCC 0.131 714 144
Cu-Cr FCC —3.418 458 34
Cu-Zr FCC —33.418921 8
Cu-Ag FCC 1.909 296 14
Cu-Ni FCC —4.383 73546
Cu-Si FCC —14.760 786 4
Cr-Zr BCC —14.962 209 4
Cr-Ni BCC —3.539 794 00
Cr-Ni FCC —4.181 178 44
Cr-Si BCC —22.651 1038
Zr-Ag FCC —31.297 724 7
Zr-Ag HCP —1.819 641 41
Zr-Y HCP —12.460 218 8
Zr-Ni FCC —22.976 9857
Zr-Si BCC 5.887 763 26
Ni-Si FCC —30.533407 7
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