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Abstract: The development history, research progress and development direction of high-performance copper al-
loy were systematically described based on the performance requirement. The influencing factors., regulating
mechanism and interaction mechanism of copper alloy, such as strength, electrical conductivity, heat resistance
and wear resistance were introduced. The fabrication methods and strengthening mechanism of copper alloy with
superior comprehensive properties were summarized, providing ideas for the design and fabrication of new high-
performance copper alloy.
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1.1 Cu-Fe-P Z&5 %

BRI % Cu-FeP 44 J& C19120 fil C19400 4
4. BT FeNi & 40 S v RS 0k 42 22 1 AS fE
Wi 72K, Cu-Fe-P &4 %4 BUR Fe-Ni & & 1 B Y
FILHEL MR, Cu-Fe-P & 4 ML Hi o BE 4 400~ 600
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Tab.1 Performance summary of Cu-Ni-Si alloy

prhrs BEE SR/

i R B /MPa (HV) (MS+ m™1)
1 Cu-5.98Ni-1.29Si-0.24 Til%5) - 315.9  33.118
2 Cu-4.5Ni-1.2Co-1.0Si-0.15Mg!??] 1086 329 17.458
3 Cu-2Ni-0.5Si-0,3Crl26] 697 — 31.726
4 Cu-2Ni-0.5Si-0.15Cr-0.15Zr[27 706 — 27.956
5 Cu-6.0Ni-1.0Si-0.5A1-0.15Mg-0.1Cr[2) 1 090 — 15.370
6 Cu-6.0Ni-1.0Si-0.5A1-0.15Mgl?t) 1 095.7 — 15.428
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& A5 R CRERT ST 1 Zr JCER 1 S0 A i s A
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HVA TR AR AR AN OK 2R 5 5 GRS A A A 2, 5
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AL AL AR E S R LI R G &02990 3B %3 i
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SR L S A AT AR — A I 4 K 2R L DS T
e AT A5 T 1 J3E 11 40 6

BUBAL B 2 1 45 8 5 o 5 & G v ks &
B I -2 50 Al R L Ak BV AR T - B AR AL 3
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RS GO E TT R T WA EL - AT 2 R b
FLA - ) B R - A 5L - AR T8 X L2 A
A I B ELHI AT 5 AR A L 3x 28 b AR TE S 22 5L
il v BE A R T 2R SR A K Bl ) i AR T RROK AN
KAZTE 2R & o 38 32 W 25 T L - I 280 A S L e
628 MPa, H, § % 46.603 MS/m ) Cu-Cr-Zr-Hf
HEDT 5 AR AR T R Ll 5 B 2B KR L -
KT L] 45 PR R 684 MPa. L 5 %N 46,313
MS/m WG 4. £ 2 AR TEKMET CuCrZr &
B A MBI om BE R BRI HL 2R B SR U, A e 58 i
oA 202k 51 A G4 2K G T H AR F 98 0K 22 & DA T 35 31 9
B4R Y 5 B2 RN 5 L R H AT T2 SR 2 —

K2 ARAIEZEBGHT CuCrZrZEENRE BEEMESE

Tab.2 Strength, hardness and electrical conductivity of

Cu-Cr-Zr series alloys under different process conditions

Pofrss  REE HBeR/

pep=i .
i R L2 /MPa (HV) (MS«m—1)
1 Cu-0.98Cr-0.057Zr3) B ELIN % 669 — 43.21
2 Cu-0.4Cr-0.3Zr3] s 3554 L 568 — 43.674
3 Cu-1Cr-0.1Zrb36] WL HImis 648 — 46.284
4 Cu-0.55Cr-0.2Zrl6) fRIEBEPERERE 840 — 51.62
5  Cu-0.79Cr-0.19Zr7) By R4 625 — 45.82
Cu-0.3Cr-0.1Zr- N - )
6 0.05Mglss] e 4B 612 49.126
Cu-0.4Cr-0.2Zr- N o - - -

7 0.15Mg'*] v ELI 2 549 47.757 2

8  Cu-0.36Cr-0.03Zrl3] ELZSMEHRMIZL — 156 47.919 6
Cu-0.4Cr-0.15Zr-

9 B LI — 170 .2

0.05Cel10] RALAAL ¢ 38.28

Cu-0.81Cr-0.12Zr- ,

10 U i T BRI — 186 16.98

0.05La-0,05 YLt

2 W AR A

R4 i AL WL AS [R] i s 4 G 4 T 40 S A s Ak
RUFNSUR o) o A B . AF S M A B A s Ak B Cu-Cr
Ga R LR R WG SRR SR AT . Ce by
HH R P R AL 53 Cu-Cr & 4 B 525 19 & IR B 4K
fefieJ1. itk Cuo-Cr & 4Pk ikt B dicks 1 5 ik /2
Wt A 4 e AL B4 - W Cu-Cr-Ti, Cu-Cr-Mg, Cu-
Cr-Ag.Cu-Cr-Zr 1 Cu-Cr-Nb 54 %, MESELE
wWng CoCr 58 . A4 E S Cr P AEMEAER. R
I8 T OCE M BOE 2 ] TG 4 0 RS SR AR A
b, N4 & 7 & & M dt e v aes . AT dE
Cu-Cr-Mg #itt T Cu-Cr G & 7E 420 C BF Rt J5 A B2
(HV) 425 16.5% ; . #h . Nb 50 Z B % al L4k Cu-
Cr & & MBT et Re i BT R ik 520 CHoe
ZHANG S R 2550 i 5 A oy il % 7 Cu-Zr-
ZrBy B 4 » G AR L ) R IR sk Ak BES TR BG T 48 K G
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HAH CusZr FHCK S ZeB, , 3KA5 T K46 (0 5 B f S B
Yo FH0.Cuo-Ze-ZrB, (il 12 PEREZE L Cu-Zr &40
B 7E 573 K 2 F F U ZeBy (i FEEL L Cu-Zr 3K FF
FO BT L 55 BE 4 7 % T & JASPE T AU 3% L BB ROK
G ZeB, FURL RE W6 AT 4L 07 55 0 52 = 1 45 4 10 AR AL fiE
T3 Cu-AlL O, FE g St R 3R BB AL B 5 4 BoA R
S P SR | FL PR AR g O R L G 32 A A Tk A N
AE PG ki

BB TE R AR T RS AR B P T A R
— IR T A AR AL, RS RS
SR [0 M FRAE o AR [ SRS S 4 Y PR
fLRE ) AT AR AL S K . B A i B AL 1k
REAI & SR Y 45 S i B DDA G . W B i /e vh
TE B et 45 BE S 2 O A b A B (R A o T S A
SEAIZ /N R R B [ Bt 09 1 i A [ A 45 ) BK
21 AHJE TR O 3 R v — 5 T B R R 2 BEL 6
RLHE Y 32 Bl I 2E 2% (5 52 P45 i 5 o5 — 7 Tt 2 X i 5
AETFLAE T AE— R B b LA 45 R Y IR 2
RPEE S R . BE I RGHL BE T L AT AR A S AL
W T FRAS B AE FAOL A A AT LA . G
e 00 1 P 20 A R A T A R 4R R A B AR A
PERE 1 B

3 WEMREE

P A A B M R R A O UR AR AR T BN
K R HICORL BB/ 4 K G R BURE  FE AN E S
PE 174 [ B 4 g HC o R A B PE . ZOU C L 4N 3 1
TE A A 4 v AL SN T B  J md f BERE L RAT Y
T J A 0 RS E P Y T, JORE L il % 1 TiB, JURL 1Y 5
WEZ A E. BT TiB, UL AFAE S 5 40 SR 1
B B TG B 4 O S P N AR o TR AR Y AR AT
W ST . Co-TiB, 54l Cu Y 1R B85 4H 22 A K H
TE B (AR FN I 3 Cu-TiB, 1 R FHBS i i A8 3 1
mm® B 4l Cu B H IR T 66.7% ~87.5%, i
H . B4 TiB, & w380, & 4 (0 55 v 0 2 42 L o
I B2 0 A 85 o (HL S LR R 36 i T e . 7RI
Jemt b GBI EA TN La TR GRS T TiB, ik
MBS HUGE T A8 Rk, ok, bV 5m
JBE L HL S RN B 1 R F Y T Cu-Ze-B XU URL 5 Ak
A 5 52 b RE S R T DA B TE A 4 B LUK R )
ZrB, FE 3K o E S 1 Ze DAk g Cus Zr B4, 3R 15
T/ A K L R P [ 5 Ak 1 RS 7 2 v 5 Y TR
B o 7E B8 = 14 21 Af (45 ND % 380 (150 r/min) , Cu-Zr-
ZeB, HE T /N IR FUEE Bt &8 (2 mm®) , b Cu-Zr BAK
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80.0% ~87.5%""7, ZHENG R G "I @ o N A b i
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M) AR S T A A AR BRI B, HL Y La, O,
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