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Effects of Directional Solidification Rate on Microstructure and Mechanical Properties

of Cu-Cr-Zr Alloy
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[1.School of Materials Science and Engineering, Liaocheng University;
2.XPY (Liaocheng) Intelligent Technology Co.,Ltd. ]

Abstract: Cu-0.67Cr-0.3Zr alloy with different solidification rates were prepared by directional solidification tech-
nology. In the range of 13.2~242 um/s, the alloy presents cellular growth, and the cell size is decreased gradual-
ly with the increase of solidification rate with the eutectic structure in intercellular region. At solidification rate of
13.2.26 pm/s, micron-size rod-like BCC Cr phase is observed inside the cellular, and nano-size FCC structural Cr
particles with uniform distribution are observed in the a-Cu matrix, of which the density is increased with solidifi-
cation rate increasing. Besides, the hardness and yield strength of the alloy are increased with the increase of so-
lidification rate.

Key Words: Directional Solidification,Cu-Cr-Zr Alloy.Microstructure, Solidification Rate, Mechanical Properties

Cu-Cr-Zr Gt T AN R e Mt RECAPY AR 5 MALBAHLE &, K15 T S A (213

RETT A2 B )32 9 567 R U Al L IR A A A B
T2 AN AL BN A 3B F E  p i AREY . CuCrZr &5
B TEAE T M A B (6 | ZRHE SR |y B 2 i
SR AF ORI T LA A 0 SR B B R R T
ML BT A Cu-Cr-Zr 5 & 1058 K 2 4 b e 344k
HAASTE AN |, ZHANG Z Y 20058 i AI% 15 98 4 2
T J7 1 A2 LA oK 28 B RV K R A B TR & 4 K 45
FRAE R A e Sk BE . MENG A %52 iz FI I 200Rn
Vo 5L AL FE R 3R A5 % FR T 09 B 568 MPa FilHL 3 32
43,674 MS/m, PURCEK G 5% 5% B R 45 2 5 R 41
AL PR TR ARG T A e AL Cu-Cr-Zr B4, 1%
FEE A PR BRI 19 2 B 0 ol . R HUAE 42 25 il 3 1A 5

Y BHA:2022-02-15; & B Y 20 H #7 :2022-04-01
EE&TA: ILARE AR ESL 4 VB H (ZR2018MEMO005)

HV) FIRAIFAH S5 (41,18 MS/m)

5 #E%AL Cu-Sn, Cu-Mg 254 & 4 M 7 0T
VE SR AL Cu-Cr 4 4 KB A Ty 4l iy B T 2 5
Yo ny e Re . i KRR BE A28 — A s A AR HT
AAEm Cu R IMAR TR Z W CE . Sk, T Cr
£ Cu P EEEBAL K Z Cr WMAK FHE &%
[ B BT & Cr M58 A0, BRI R BT 76 5 B 45 )
J& » Cu FEAR i) BEAEAE P RN AS [F] AR S5 0 | Cr 55 —
A — b 2 5 B R LA 1 18 0 37 (FCO) 2544 5 75 — B
REHRAKE N-W g K-S 25 [ B 26 &R WO 3
(BCOZE 01 55 M M dh AR 45 48  R~F Ry #ii 5
BN Lk R 25 VD AR G T R 5 1] 3 8 AT A el e 5

FE—EHE B XL T, 1997 4F A L AT ST A S IR T (2520000 , E-mail : 1692701390@ qq.com
BEEE HFIE . 1973 £ AL B #8210 AWK (252000) , E-mail : huangbaoxu@]lcu.edu.cn
S| A& 0 XU A W N, 45, 1) 8 [ RN Cu-Cr-Zr A5 2 thre g [T, Fefhi5 i A 4 4:.2023,43(1) :62-67.

LIUDZ, LIU J G, ZHAO X C, et al. Effects of directional solidification rate on microstructure and mechanical properties of Cu-Cr-Zr alloy

[J]. Special Casting & Nonferrous Alloys, 2023, 43(1):62-67.

62



S8 1) B [ R0 Cu-Cr-Zr 3 GRS I A ERER . XIfEE 4

TARIE R IR A Bl g A R AT 52 BEX OUE
AR P . A PRIBUR 323 7€ 1) B [ 25 V0 v 4 7
Cu-0.67Cr-0.3Zr £ 43 WY BE [ 34 5 HF 52 BE [ 3 X Cu-
Cr-Zr & MO Ty F e RE R e 5 78 = 1 Be
Cu-Cr-Zr H4am N =%,

1 Rk

¥ ¢8 mm [y Cu-0.67Cr-0.3Zr & 4 LM Y1 E K
12 em W IRAE HIDACHT I LR R T A AL 2 5 AN
22 10 mm (14755 24 BE W R I b, R T A HR Bl ik
(Bridgman) #47E [m #E & . & 1 & Bridgman H 25 F
I 5 [ 4 R R Y, B AR A E 1 600 CIHR{RIE
30 min, PLORIE R A B8 53 25 55 . BE S 43 S i /10,20,
50,100,200 pm/s il 38 32 047 o [l BE[E . fy T
FERR B B B M MERR S AE K BEE R 0
PR o 15 R AR

v:v/(7> (1)

0 iR B BE IR O B 5 = D BE AR 2 )
OISR RE o 22 1 DRy b IO A [ 1 437 2 3R ) 5 [ 3k

A= 3

B 1 Bridgman x @A LR FERHD
Fig.1 Schematic diagram of the Bridgman directional
solidification apparatus
l.a#k#& 2.fAE 3. m#ALH 4.&M 5.7@ 6.BA

T 8ohFK 9uhdpkEnd 10BmB I 1LAHFKEA

£ 1 TEMBERNFE Cu-0.67Cr-0.37r 5 & B EHEE
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Fig.2 Dimension of tensile specimen
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