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Research Status of Preparation and Properties of Cu-Fe Alloy
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Abstract: Cu-Fe alloys are widely used in high-strength and high-conductivity alloys due to their excellent electrical
conductivity, high hardness and strength. In this paper, the preparation methods of Cu-Fe alloys are reviewed, the
advantages and disadvantages of various preparation methods of Cu-based alloys are analysed and compared, and the
influence of strengthening methods on the relevant properties of the alloys prepared by different methods are summarized.
Several ways to affect the electrical and mechanical properties of the alloys at the micro level are also pointed out, and

finally it is proposed that the rapid solidification of Cu-Fe alloys will be the main development direction in the future, and

has good development prospects.

Key words: Cu-Fe alloy; preparation method; strengthening; physical property

G A L B UL Ry Rk Ak T ik
PE R RESTE DL DT E N TR RE  7E 5 SAE 2L 44 R
Fe b Ze b RE | BE LB BT RE 5 A ORE AR R e
TG A U Tz, BT D A i A, ST R
FEAL N 209 MPa, & it B A RE 77 22, Tk i T
KAy TAEREE, BRI 7 0 S, B2 BEE 7
2B IR R e, X PERE Cu B G A KiE
52K, iR ot SO A0 S R R R R S 4
HL T R R | F, P ] A ) 1 A5 A 2l
T 370 3 43 oA L R 68 Sife ot i S Pl M 11
[) B AT LA v L 7 AR R DA OR A5 i 5 e
G NERFERIAORIN T2 o Y EDS G A A5
FEEPTE Cu-Fe Cu-Al Cu-Ag.Cu-Co & 4P,

W %s B #9:2022-11-18

(L H A7 AR R s A s T2 2% i
SR AL, BRI A Tl b R A 5 B A X
7 ,Cu-Fe 5 &M NG &P R BAERENE S
Z— B OB A A R ) 5 AR TR
P AR R, A T A L N 32 B2 SRR

I A 50 25 007 A B S E MR G4
BHE . Ba ik EERTE Cu K PN AE BT R
5 AR A, 28 i ROE PR AT TE A A
T BRAPEREAE R A 5 & . e ks E
ZOE ARG & UGS @A R E SRS T
Bt e Cu JEAR P ds AR ST R B R A A | 44
BHAR B AR RIPERE , 16 0 T 45 B HTE G, & B ik
5 AGMEHER AR Cu SEH i A H Al 2 21 sk %

EEWB: HE A KRR FIE A (51774142) 5 1 1Lt B2 @B A BA B 37 1120 (21130207D) 5 0 b 45 H 48 B} 5 5k 42 (E2021209099)
TEE B v w9 B, 1998 4R A W 1Az WF 5% U7 1) Ry if 4 ) B AL 2% . Email: 571026438@qq.com
BIHES: 222 W, 1958 4R 4 2042 1 1. wF 5 7 10 iR 4 W) 3 46 “# . Email : lyg@ncst.edu.cn
Sl A wh g B FI W 2ia W 5. Cu-Fe £ 4 M9 il 45 S Pk BE B 58 SRR [J]. #5  FR | 2023, 44(9): 849-854.
HANZE, WANG X F,LIY G, et al. Research status of preparation and properties of Cu-Fe alloy[J]. Foundry Technology, 2023, 44(9):

849-854.



+850- FOUNDRY TECHNOLOGY

Vol.44 No.09
Sep. 2023

B # BT B RS T R MRG0
S,

1 BRTEN Cu 2R EHSENRIT

#3 ¥ Residual Resistance Resistivity (4> & % 4%
HL R AN FURT AT, 4 8 %) R F BH h 4 8 9 SE AR F B
FE TR ILFEEM, W Cu &4 rH SR80 K]
FeoR Huo,

P=PLHPR (1

K, G G023 pl h SEH 1 L 3 5 pe
HF R, PSSR SRR ERES
WK R A L mAE A b p, R8I
IR G A B PR TR BE 52 0 o WU FH % R B
SRR 07 A5 R B 52 el 104 L RO R TS

Bl 1 A 4 o0 3= R B 4 S R 0y 5 e 01
WEEE 1 R B AR BT e R W3 2 G i R
FTRBRERR, X2 THERIITRENEZ,
A A W ERBAIE N BT T A A EUNAE e
R R B 1R 0 5 (H A [F] 45 4 TC 2 0 5 G 4 1Y 52 i 24
RANE, Hrp Ag Cd.Ca G E&ICRFEME/N, S,
Fe Co %H & TCR MMA L™ BV & &1 2 h
FROXEHTHERITCRASH PR LEFRITR S
Cu J5t 5 1 [ 975 2 B2 L [R) 4E HI Y

Kl 1 & & Ioa & 6l TR n s gty
Fig.1 Effect of alloy elements on the conductivity of copper
alloy™

2 Cu-Fe &R &

Cul Fe WA S MEIRIE 48 ,Cu-Fe 54—
JCAHE AN 2 Brzst, A%l Cu-Fe & & EBRAF4E 2 4
FEIR SO 1 096 °CHf 1Y 4 i S i Al 850 °C 1y 2 Afr
JLRE A L i 8-Fe AH A4 i y-Fe AH 7%
PR (T OS2 7 4548 AR IR -Fe A 1 1A (1A 0 57 5 4%
F)FIE Cu #H 1A 5 AN FRAR X ;y-Fe FIVRAH \y-Fe
s Cu XL K a-Fe flE Cu X 3 NPIAHIXT, ¥ AH
LT HAE—D VRSN ARG B X I E 2
LR iR BERR I A S 0] DL A AR 2 1)

ANRIEHIB, R—I 30T G SR & A RO 73 25, /)
B Fe 5 Cu TEIEALIRAE T ™ E /35, 7% e Fe
AH(LT A1 E Cu AH(L2 ), S i =X ] w4 .

L—LI+L2 )
Ko L B BI5I & S 0E R IR & 2R WO 4 B8
ME ., HHRA T Cu-Fe Gl a &Ll 1 3 b
Tl g TBe, B L A A fkik BB R E A
DRI EE [, B b e 7 U 4 Cu-Fe &
SRR HE R R R R, R EA Sk
ANTRIE B UE Fe A5 & Cu M, B LLWRAH 43 55 —
P23 M AR PR AR [ 3 v 03]

1600
1538 ‘CR&Fe) 485 C L

1400
1394 Cy-

1200+

' \,

2 5

1000} 8 (C9115)9
912 °C\ /3.1 850 C 98.9

800 H*~(a-Fe)

Temperature/C

6OOFOe 10 20 30 40 50 60 70 80 90 100
Mass fraction of Cu/%
¥l 2 Cu-Fe £ 4 oAl 1
Fig.2 Binary phase diagram of Cu-Fe alloy!"

21 WMHEEWKE

MU G S A7k B — R ES R AR TH AR, WK
e RE BRI BIL v p AR UL 1Y) i A AR DR L R AR
G JE R AR AN B Rl R rp R 24 R T A
A DN 4 3 41 76 8] 7K SF- & 42 Ak . Wang 5504 58
MZ AR % /N T 37 pm 1 Cu-70%Fe & 48
ARG Ry R 5 Al by X 21 1R & AR 4 Fe
Z i AFM Cu-Fe &4, XA Fe & & 1Y Cu-Fe
B PRELRE A B S S 1A rERE K SR
Z AR EAE F @ 52 ma U AL B TR oE . A Y
Fe &k /NT 60% T, 4l AH F1 8k AH 1Y 20 285 7 285 i 78 B
o, fm T AR SR AN AL P FR B AR R B O
B M Fe T RATAT 60%H, Cu AR N5
K53 Cu #HFIHR 4> Fe Al 23 K A s A w45
Bifi 45 95 oG R 3 N Fe o R i 0 80l 5% 1%
T+ 2 70% 08, & 4 WPrhia B H 305 MPa & 7t 5
736 MPa, 14 bl it o R i3S 2 P B $E Ak
REE HEGEMKER 23% T D 18%, 11 F
Kl 31%IACS FEAEH] 19%IACS,, ik iE S 1R H
MUBE A 24k T2 i %5 Cu-Fe i M FIE s 14, WF5E R
RAE BT H AR A B I A FE R S v R Y 5 e B
il 28 XIS ATT SR I e 30 e K B s (] SE 4 kL
AL IR B, A% i A8 7 B AR, 48 32 h BRI,
Cu-4Fe &4 Cu fkbi RSF A 20 nm, 5 B4 K%




CHIE R A H09/2023

H=E %,Cu-Fe A2 WH & REETRIAR 851

K% 0.362 1 nm, HJE BT T T T 95 4% S foll el 2 A
JEUA A A AR THRCR A S, 28 R A B 61 A A
R AR HE A A FE % Cu-Fe &4, R B 4R T,
BRAMSE T BHAEE R 906 HV, S E N 60% IACS
1) Cu-Fe & 4x . MU 4 Ak e il £ A1 R A
i B FOBCRE RS B AN G 42 T R 1Y B Ak 2
RETE A & b B P AT 225 8 vl DR T [ o
TCRIEVE N TTE P A R A
22 RERERE

JEAE Cu-Fe JEALE A MR il £ 202 A A
Gl g5 DA Bl i KB AR I, (845 Cu LR 1Y) Fe
ARAR B AE ) HE A A £F 2, DT A5 30 3 13 5 5 o SR AR
KVC LY Cu-Fe 45419, J& 4k 5207% F B 23 O 15
B 7 il g B A &R, 25 4 800 CCHAHE (=
AT BFE R SOI B n AR K T2 &%
R HAA N 1.17 mm 1 JE A A Cu-12.8%Fe £k
b WS [FE KR 1 h 25358 KA [R] ) ) 4 3
JE IR, A5 TR IR R BE I RN Fe AH P45 &
PG A 3R K AR AR R 5 A I ) A K e TR s
SR [0l 52 P A AR B BE A R TR BE R OR A B[R]
38, A4 R 25 T RE AR 25 (HL B 25 T8 0K AR 3 1Y
TN, 254 MR RE AR R B 4518 . Zou ZEUSER ST T
Cu-14Fe JE A2 J5 A0 5 A bRk i £ b 7 Lk [ | A%
TE FIFAAL 313 A~ i B v 008 4 20 4% 6 7 LR R 1
RERRAL Z MG R . R IAETOU I Fe dfoki i H
7 1) 43 A A ) AT AR R T B AR AR
JEE B B8 TN P AR 2 A A 0 K 5 Al R 235 ) P G A R
N AP S E AR PERE I S 5 AL E A R
i 4 8 I 5 AL ML B G Hall-Petch X % ; B A4k
FL 5 2R B A e ) AR A B AR RIS T LR
R, AR A 0 SR 2R R RS 38 3k i /) IO FH 4
BN G PR AR 5 | AE B R R 20T i A T 2 4
WELR IR AS Cu-Fe JEAL 2 G A BHMI RS TAEM
5% 5
2.3 PEEREE

PR I [ 95 1 25 Cu-Fe A 4 fili HAE AR PR 3 o
TR, AT LB Ak A A AR A8 R TR R
4K Fe #£ Cu i [ B2 W55 LA BT /E H . Liu
SEUUR LA AR A RE RO Al B2 AR
FL2S OB N P 4% T 48 Cu-Fe & 4 I BFSEXT 42
F LAMMPS AR B3 53 BT 315306 4 #8072 s B %
R S5 TR 7 LS8 A 4 ik [ 2 A R PR g, 11 AR 45
T I [ 3 AR R AR AE P VOB -TRAE 4y B, Bl T
NSRS T 200 22 () B Bh SRR A AR T, ¥ 21k
SR AH 43 B 1) B BR AR I R RS D A e

BAE A AR, e TIRAT R & 4
FHAT B 2L FE A B AR 5 /B8R R 1) 0 2 T 0 285 44 i
AR R W0 73 B 1 B AR I S 2B 2 AT AR T A )
TEHE , AT AL SR AR O 4B R T8 RIS
I AR R SO R T A, RRRCOCR s RO
B FLAS R A FER U L K AR e 3 Ak A, Xt
B ERG A AT AN [V 0 A5 1 T PR s B [ 47 oA S AL
FREATIROY, 45 SR B s BV A R A5 B 1Y Cu-Fe
BERHERE RS, BN LA & AR5 3
Fofr Pt 5 ] 2% 17 1 45 09 Cu-Fe & 4 i 41 2L
Cu 1K B BR LA K a-Fe B b 41 i, [ i v4 0 1 i
PEE WA S AT 2 R A Ak B i
Tk b e SR Y Cu-10Fe & 4 3510 & A T P
EEE AT R Fe AH & AR WA AH 40 5, B i A
SR 5 IR B i A4k TR R PR H
PR [ 3 1 4% Cu-Ni-Si & 4 Wiy B9 1 PR ok
[ 55 B R Ab BERR A /R AR Cu-Ni-Si & &4l 485
PRPEREZ M A OC R o 2R WD B [ W] DAAS 2] 5t ke 2
INFRAD A= OB 5 B A 20038 B i o ok RS R AR ; i
FRBES F R S WAL, (HR 2R R ) 2
PETE T A A ) S R R B, S RS
N TARLF 10152 25 b PR B [ 1) 45t 19 Cu-Fe &
ST LA — RIS ERE, LA RING Sk
Tl 28 7 R AR R AR A ORI

3 3Bk Cu-Fe 8&FE

Cu-Fe &5 & i ALHLHI & Gomit, smAbALEE A
Orowan 584k, Cu F A4 i A H A % i 70 &K 32 #7151l
SHE R S TE RN & B SR N R RS &0
PR, T Cu Fe JCREMERIA R, HAETE Fe LR
SIAARIL) | WARH R 2E % K Fe 5 K [ %
fE Cu SRS e dE g T H Ay s dEae, 2 &
SR IV A S AR A e R S A B AR A O

[T AR | T AR B R0 R PRkt v [ 3k 2 56 T
I TREAL [ AL S AR SR AL A AR SR AL 4 Fho
b F BT AR MR 6 % Cu-Fe A &M T2, HERM
X E Y Cu-Fe BR G @Gl 2 5L %
AhEEF B, AR A 4 b Fe A28 HT 5 A2
OY A AE SR PN ER  SE AT B AL AN A B AR AT
o B ICE S ARSI R T RE Cu-Fe & &7,
31 ALEK

XFF Cu-Fe &5 &AL AT LA 4L . 35K
WK %7 A5 8, Lin S50 58 1AL E &
B LR 5 B T A 5 T AR X IR A A A R R A Y
SER R IR TARAR BV AR B N AR | s AL AL ] 32 2 R



«852. FOUNDRY TECHNOLOGY

Vol.44 No.09
Sep. 2023

T TR Ak | [ 5 AL RN DT B SR AL 5 T AR e AR
JE A s A L B R g4k . Wi X Cu-Fe J&
DL A RERE, S 2 £F 4 fa) B AR SF BE v AR T 1R B
B KM /N, Cu-Fe 4 4 5k B Bifi ¥4 78 T2 o7 A48 Rk &
St BN T RG0S bR S R ST 34 ) R R
SRR L A% it 1 75 ) 3 A T 22 4 A O 5 B 4R AR
A TR TR RE (1 14 T 0 ) A B R ) R R R 1 i
B R G TR A X R 25 5 Rl SR h
) [ 4% 3 Y DR RN T U UKL AH 51 R 1Y), Cu-Fe 1158
FETT LU AL A S AL B RO T, X TR AR i <5,
AT A FH ek ) 4 A B K T4l Cu-Fe 3R, XF
NAE S p>5 B, AT DU A ek Hall-Petch OC & R Al
Thas B 78 = AR PR rh g B ] %5 Cu-10Fe
G4, e A R oM A R RE T FE RS B R
BE ABRLEE Fe B it 22 WARMT FOE RE 1 52 M, &5 5%
B HL R8P PT E — 2B 414k Cu-Fe & 4 1 di b R
S ARG Fe BGmIY A . IMNBEEPIFE Cu-Fe Al
Cu-Pb & &I ASE =470 Ni MHFRXTER T
HEEM AL, KB Cu-Pb &4 PR 5 = 4oy
AL EEWHSUNE Ak A a Y F e X
[i7] B 3 348 K Cu-Fe 45 4 5 [ 41 ZU8 5 2 | 4 214
BREG N, A2 Cu-Fe & 432 LAT Wi s s, BR il
Ho A . O &2 5L G, 28R %
Wiy 3 L RE AR B A 5 Q% T R & i
LIRS EG &S HE,
32 FZHEMHTH

Xf F Cu-Fe & 4x B 45 A BT o] LAA) TR 4
IF 3% .t eR T 37 45 Ak By X B i HE At 3 R G
ERUL, Zuo FPVHE Y T 9k @535 T Cu-2Fe & &
Fe 0Tt , & BLAE SR BE S 38 TR B B2, fig 4
K Feff Cu SR HP BREL, fEiF y-Fe BT,
BN SR TE 65%IACS, % & PF
Cu-3Fe-1P Ny [H & 4 45 6w i A4 | fh2s Ak
FIA 25 ARORE R AT R A5 Ak | 58 5 ) A0 S8 3 3 v 45 3
A& JFRE BT H bR A A AT B AL B DA K £ 3B K
TEAE | B Jm AT B B f5 %) T B AE Cu-14Fe #1
B, SHENMAEIE, A2 RSP A% 1
y-Fe $i ¥, HRLFH7 36 . LSW ki 7 RLAL B IS ; 75
i 25 A 3 2% A A kg W) BsF ], W AE Cu-14Fe #4 ) bifi
6 T AR 2 5L PR BT BRI A0 R 3 TR s
T R SRR S R AR 4 7E 450 °CHY H BRI
(B 5 76 SR BE IV FH R 08 B 28055 i) 4 ek v SO08 D 5 1)
PrHL, I L BE A R RE I 5 1 B 0 i s N &
Fe JR FHA G, R BBV B BmUEEHT
588 5 R 1 S e DA B R B 45 PR R B X A 1 1 B

BT AR AL FR 1S Cu-Fe & 4 45 77 A X
o N S T R T A — M SR A Sk
IHE T Cu-Fe &5 & MBI B AT R, R & IE
JEF I 45 3 8 1 57 5 R R 22 ) AR B IE B G
Fy W RIE T EE R SR A A% AR R BT
KRIZE LA RE; AT G 4 70 % n] DU 3E 1 Al
Fe TTE MM, Hh Mg Ag.S.P % JcZE /EHE M
B G, A oT RS SRR S AT Cu-Fe &
SR A WIFFTXERE B L0 FH Y]
33 BRTESTIAR

X Ff# Bt Cu-Fe 54 Fe uRE DA AL,
Al LAAE 9T Hoh £ i fE il 2 F B DL & Cu Fe TR Z
(8] 45 5 B8 11 % . Dong S58B4 & T — AN 25 [ 75 Ak B
(R M FE il %5 Cu-2.3Fe-0.03P &4, Xt HArda 4
HEATIEL — VR ORI SLOE T 3R 80%)4b HTL, Fif 28
450 °CHy AL 35 | AT ARAS B8 BE O 136 HV 3 L %
H 66%IACS 1G4, 7k Hi 4= 5 PR HY EL 28 v g s i
Wil & Cu-Cr BEA 4, SR 2 [ 7 A 315 I 3045
F| Cu-0.6~5.0Cr A 445 b, e 250 00 IE | PRk [ 11
YA A oot — S e R) s S A B T LA B 5 R
53l R AR R Cu kA 4, Shen S50
T8 Sy T Cu-Fe FL i J1 24 M BE KAz
AL PLE Z M R, 193] TRELES 1 5 ScEkp
ALY S50 RIS I W) & 1458, TTRAE R R
Cu(111)/Fe(110)-KS Fl Cu(111)/Fe(110)-NW # i )
FHTZS G RE A B AR AR B e, X S ST A BE
B H AL 8 AT AERY Cu-Fe Rmizs & R HAE
o (10 B 1T 5 5 Cu-Fe 511 A9 T 386 fin 1 4 45 1) it
0 SiE FE i 28 7 181747 F Cu-Fe 5 1 BEL A5 037 485 114 1/t
15, St S 80T Sl BT b sk B R O 10 59 T 2R
LT FUE Y SR T, 3k AR Ak B I )2
PERE IO B AT A AL TR B

4 HIEKRRE

R T T CuFe & & M5B 140 T
i Cu-Fe 45 4 13 Ml HE Rl b K 5 PR
T, TR G BT RV 47 40 2 L 6 5
Cu-Fe 4 4 b7 T 2B K EV 4E 7
SRV G S T2 e Y
P e, HL I L 5 5 R A i
Cu-Fe 4 & BT R LB b i, 0B 77 2
HL B BB S R 5 B TR
LR A JLAE XY T 58 B £ 4 DRG0 T 2818 s CucFe 48
SR R AL S REAR B T LT AL LB
AT O TR S SR (R, TR



CHIE R A H09/2023

HRE, % .Co-Fe f e ERERARARK

+853.

Cu-Fe & GBS AL, 5 43 v i 15 4 44 L Bk 2>
HEM AR HEHR=BONA L0 6, %
D5 AR R R . B4, T A il £ Cu-Fe
G E NS R W T A A A T2 b
AR JF A2 A WA 5 (H 2 d TR H
ST A Fe & it iy 22 5 il 2 7 O] |
PAb PRI 2 R AT AN S S T RE S A
M, W8S BT Cu-Fe & 4 W MEIRIE 48 | il 25 i e
A5 KR WA ST B I E  1 LA U BT 5 s Tl
HF Cu F Fe J5 1 M 1 O 37 5 850, 5 % A B 4 )
NJE B Cu-Fe & 4 WK 5 Cu AHW D 2T+
THUREHR , S 80A & 50 R KR B FRAL, 2 5 X
il £ Hh 1 4 TR 3k B4 M AR A B T2 A i Fe
AT DK IR B REAR BOAS | 400 6 ) 4 B 1) 75
N AR Cu-Fe & 4, M 044 5 i (4 Iz T A
U Y ETER . —

BF X b3S ) B, AT AR BAN T 4 it

()i 1 #— 2 R W] Cu-Fe & & Hl & B dhif
S B R B MR AE [ A A& RS E
A5 52 PR 1 S

(2)iB iF W I 4248 Cu-Fe & 4 MIREE SR
fi G ok S5 ML 55 A G 25 0 =2 ) B Rk 2R AR T A
B Py B R 04y Bl ) 2 AR ST R )
PRI R R I S I R R AR

B4 F M W 5T BT 2 48 78 S b4 ok B BE 3T
T BeAE N AE R 2% BRI A R B
B BEUR Ina S kAR 5L A ol R

iy FE X T b s 5 [ )5 Xt Cu-Fe & 4 2B 47
AR A O B LR A 1 2 5 1T LS B 25 A MR A

B A WA AL T 28 FUIRAS  FLER X Pk 35 [

HOR M B HORZR | A A 45 1 1Y & 4 Fe A
Ay A AN Y A IR, DL R S 6 BRI A B A A ) AR
[F) R A2y e e AR o oy T Talk A = v

Xof PR B I 9 ) A A A kG A AT B R AL
BEA] L Se ) o5 i H ARG & BA LT i

(1) H T A2 AH 9 A= i Al o A8 A i 30
RLE AL, S0 s 55 2o AR 3 0 A U AT, 7 Fe 1
RS RE SN A ERH A, H#K Fe
7 Cu Ho (1 [ 75 B

(2)F: R SR AT 2 404k, B AL FL S Fe AHMT H
ELR B A, A 4 kR 3R BE [F] 5 32 JE 1K 5 Fe
Bt th AH 25 A 1R A, B2 T b ORE 0 RE R R RE A ) B
PERE,

QIR B Fe AP, &4 & Cu b £
ST PRI P A 4 SRR B R AT Tk

Fos B LR A PERR L R 19 Cu-Fe 54, HAMKEX T
PR 3HBE [ ) % Cu-Fe & 4 8 H fuf M 4b 2107 X R
2, A SRR Tk A A= 7= 0 S 3 B SRl

SE M.
[1] XU AR RCEE, BOBCR . M6 @ BT M. JE st fese Tl i
it ,2007.

LIU P, REN F Z, JIA S G. Copper alloys and their application[M].
Beijing: Chemical Industry Press, 2007.

[2]  FLMpjk, B AEST  fi i i 25 SE kA R R R SR S R B
[7]. P E T REERR L2020, 22(5): 84-92.

JIANG Y X, LOU H F, XIE H F, et al. Development status and
prospects of advanced copper alloy [J]. Strategic Study of CAE,
2020, 22(5): 84-92.

[3] 2=, HAE, Ze e, A5, ok S i 45 B i 2 B A 5 A

I, P EA 4R 2R, 2019, 29(9): 2009-2049.
LI Z, XIAO Z, JIANG Y B, et al. Composition design, phase tran-
sition and fabrication of copper alloys with high strength and elec-
trical conductivity[J]. The Chinese Journal of Nonferrous Metals,
2019, 29(9): 2009-2049.

[4] YAN Y J, WEIC, HE Y X, et al. Effect of high magnetic field on
solidification microstructure evolution of a Cu-Fe immiscible alloy
[J]. China Foundry, 2022, 19(4): 335-341.

[5] ZHAO Q, SHAO Z B, LIU C J, et al. Preparation of Cu-Cr alloy
powder by mechanical alloying[J] . Journal of Alloys and Com-
pounds, 2014, 607: 117-121.

[6] CUIB Z, XIN Y, HAN K. Structure and transport properties of-
nanolaminate Cu-Nb composite foils by a simple fabrication route
[J]. Scripta Materialia, 2007, 56(10): 879-882.

[71 LIU G L, NIU T, PAN D M, et al. Preparation of bimetal Cu-Co
nanoparticles supported on meso-macroporous SiO, and their ap-
plication to higher alcohols synthesis from syngas [J]. Applied
Catalysis A: General, 2014, 483(5): 10-18.

[8] DU J, XIE M, WANG S, et al. Characterization of Cu-Ag-Y alloy
synthesized by the continuous casting technique[J]. Precious Met-
als, 2014, 35(S1): 84-89.

[91 K/NEL HER A —— B M RHEOR A 0], P A 64 s 2021
(15):27-31.

ZHANG X H. Copper-iron alloy——new material technology rev-
olution[J]. China Nonferrous Metals, 2021(15): 27-31.

[10] SUNT, YAO B, WARREN A P, et al. Surface and grain-boundary
scattering in nanometric Cu films[J]. Physical Review B, 2010, 81
(15): 155454.

[11] ZE3E3F, 4 AE TR0, 5. M9 F Cu-Mg-Ca & & Lil f b 41

QUSSR [I]. T A 0 42 8 2412, 2018, 28(3): 547-555.
LIY P, XIAO Z, LEI Q, et al. Microstructure and mechanical prop-
erties evolution of high strength and high electrical conductivity
Cu-Mg-Ca alloy during manufacture process[J]. The Chinese Jour-
nal of Nonferrous Metals, 2018, 28(3): 547-555.

[12] Zefd, TR =, P8, 45 s PR AR A & 4 0F 58 DR Bk i
PI). R R A 04 42,2021, 41(3): 293-298.
LILJ,YUFY,LIRG, et al. Research progress and development
trend of high-performance Cu alloys[J]. Special Casting & Nonfer-



-854.

FOUNDRY TECHNOLOGY

Vol.44 No.09
Sep. 2023

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

rous Alloys, 2021, 41(3): 293-298.

BB . Cu-Fe & G W AH 43 B AT 4 e Cu/Fe X4 & &2 4 b BHIF 5T
[D]. # & . B K% ,2020.

XIONG L. Study on liquid phase separation behavior of Cu-Fe al-
loy and Cu/Fe bimetal composite[D]. Nanchang: Nanchang Uni-
versity, 2020.

WANG M, YANG Q R, JIANG Y B, et al. Effects of Fe content
on microstructure and properties of Cu-Fe alloy[J]. Transactions
of Nonferrous Metals Society of China, 2021, 31(10): 3039-3049.
UL, J7 S FRAE AR AE L AL G A i & Cu-Fe i 16 7[5 35
VR BHCRSOo3 fR (0], AR T A, 2008(12): 51-54.

SHUAI G W, FANG P, GUO Z H, et al. Aging treatment of Cu-Fe
supersaturated solid solution prepared by mechanical alloying[J].
Journal of Materials Engineering, 2008(12): 51-54.

AR TR X T T Cu-Fe B AL RS G b4 R B 58 ALK i
[J]. A HR AR 525 45,2017, 38(5): 11-17.

ZOU J, WAN Z Z, LIU F Y. Research and prospect of Cu-Fe de-
formation processed in-situ composites [J]. Heat Treatment Tech-
nology and Equipment, 2017, 38(5): 11-17.

JA4k 5. JE A A Cu-12.8%Fe & A b k)R ST A i 58
[D]. ¥ FH : AL K2 ,2010.

ZHOU J B. Research on the intermediate annealing of in-situ de-
fomed Cu-12.8%Fe composites[D]. Shenyang: Northeastern Uni-
versity, 2010.

ZOU J, LU D P, FU Q F, et al. Microstructure and properties of
Cu-Fe deformation processed in-situ composite[J]. Vacuum, 2019,
167: 54-58.

LIU S C, JIE J C, DONG B W, et al. Novel insight into evolution
mechanism of second liquid-liquid phase separation in metastable
immiscible Cu-Fe alloy[J]. Materials & Design, 2018, 156: 71-81.
R PRV E AR TR R 4 1 5 T 20 84 % P BB W 5T [D].
PG I TR, 2012.

CAO M M. Research on the solidification microstructure and
properties of the Cu-Fe alloy in the rapid cooling condition [D].
Chongging: Chongqing University of Technology, 2012.

SRR BB 228, X B B E P Cu-2.8Ni-0.7Si 5 4 HY I 3
PEREWEIE[)]. Has Bl 5 HOR 24,2016, 36(4): 493-497.
ZHANG W R, GENG G H, LIU L M. Aging behavior of Cu-
2.8Ni-0.7Si alloy rapidly solidified by melt-spinning[J]. Chinese
Journal of Vacuum Science and Technology, 2016, 36(4): 493-497
Wi, E R, 3K, % B Cu-Fe-(C) & AR £+ 42 9 25 I8 K I %k
HriRAT R X5 LU BIFSE[I]. T A 4 Js B k5 T AR 2022, 51(12): 4666~
4674.

YANG K, WANG H, MO Y D, et al. Deformation and precipita-
tion behavior of advanced Cu-Fe-(C) alloys[J]. Rare Metal Materi-
als and Engineering, 2022, 51(12): 4666-4674.

THAG AT o Bk G A S S 5 S R F R (D). B
P L R BT OR 2, 2021,

MA Y L. Investigation on the preparation conductivity and thermal
conductivity of high strength Cu-Fe alloy [D]. Jiaozuo: Henan
Polytechnic University, 2021.

SRR TR B 5 4 B R RITI
2022(5): 22-29, 33.

SU H G. Overview of application and processing technology of

ZER[]. R,

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

conductor copper and copper alloy [J]. Wire & Cable, 2022 (5):
22-29, 33.

TR LA KRR A A B B A R Bk R R ). A
RAEBE SIS, 2021, 42(2): 13-15, 24

YUAN F S. Status quo and development trend of copper and cop-
per alloy plate & strip products[J]. Nonferrous Metals Engineering
& Research, 2021, 42(2): 13-15, 24.

S B . Cu-Fe & &l & HORBEFLE R (1], MRk
4R 2019, 37(6): 468-474.

HUH, LI L, XU L, et al. Research progress in preparation technol-
ogy of Cu-Fe alloy[J]. Powder Metallurgy Technology, 2019, 37
(6): 468-474.

% Z25a W, Cu-Fe 4 4x (OB 78 BUR[T]. #51 HK 2016, 37(7):
1311-1314.

MAT,LIY G. Research status of Cu-Fe alloys[J]. Foundry Tech-
nology, 2016, 37(7): 1311-1314.

LIU K M, SHENG X C, LI Q P, et al. Microstructure and strength-
ening model of Cu-Fe in-situ composites [J]. Materials, 2020, 13
(16): 3464.

#EZAE, A X . BRESEREXT Cu-Fe £ 4 ¥4 G % 5 21 4UR
PERE M2 [J]. 55085 3 BAT (45 42,2021, 41(10): 1234-1237.
DONG Y F, SHI L, LIU L M. Effects of electromagnetic stirring
on solidification microstructure and properties of the Cu-Fe alloy
ingot[J]. Special Casting & Nonferrous Alloys, 2021, 41(10): 1234-
1237.

BRI XEIR I Cu-Pb Cu-Fe & 42 (9 1UAH 43 25 L ) B 20 245 )
[D]. KI: KIFEFHE K% ,2018.

SUN X S. Liquid phase separation mechanism and microstructure
control of the immiscible Cu-Pb Cu-Fe alloy[D]. Taiyuan: Taiyuan
University of Science and Technology, 2018.

ZUO X W, QU L, ZHAO C C, et al. Nucleation and growth of y-Fe
precipitate in Cu-2% Fe alloy aged under high magnetic field [J].
Journal of Alloys and Compounds, 2016, 662: 355-360.

A A B AL Cu-14Fe JEAL 5 MORHT5E[D]. K10 g R,
2011.

WEN S F. Study of deformation processed Cu-14Fe in situ com-
posites[D]. Changsha: Central South University, 2011.

5 K. Cu-Fe & BT AT WY —PEFUAT 5 [D]. b . b
T 5238 R 27,2018,

WANG Y F. First-principles study on the aging precipitation be-
havior of Cu-Fe alloys[D]. Shanghai: Shanghai Jiao Tong Univer-
sity, 2018.

DONG Q Y, SHEN L N, WANG M P, et al. Microstructure and
properties of Cu-2.3Fe-0.03P alloy during thermomechanical
treatments[J]. Transactions of Nonferrous Metals Society of China,
2015, 25(5): 1551-1558.

sk g F V0T R PRBEE [ O S Cu-Cr & i RE()].
A (042 % 2441, 2001(S1): 105-109.

ZHANG R F, SHEN N F. Properties of rapidly solidified Cu Cr al-
loys with high strength and high conductivity [J]. The Chinese
Journal of Nonferrous Metals, 2001(S1): 105-109.

SHEN Y J, MI S T, SUN L, et al. Mechanical properties and dislo-
cation evolution of Cu-Fe interfaces from molecular dynamics

simulation[J]. Materials Chemistry and Physics, 2021, 262: 124270.



