o512 5 5 1 PEAEaEREFIR 2002 4 10 H
Vol. 12 No. 5 The Chinese Journal of Nonferrous Metals Oct. 2002

[ XEHS] 1004- 0609(2002) 05- 0891- 06

—_— TS S s i} \E @
CuCr Z i3 EE TR TS HIRIREE

A", BE, B
(L R PPRRRE 5 THE B, i 350002 2. AL TAL A M AMIBLR, 7% 710072)

(3 ] R 3 m EELRAEE, WI5T Cur5% Cr( BE/R A 40) it 3t A 4o viEiet ¥4 Mo 41 20 s A8 ML e .
eRW), BEAAERR, Cr MALGUEASAT 3 AN B 560 HT Cr i 4R B8 0 Bk, Cr JB0RL I B 7 40
PR 2 Uy FLVCUEE A SRR, WIS Cr (045 5B e AR, 45 S YT AL ) DT R 52 A O 4L B 4181
Cr BRI LA BE AL T 0. 5 bm; 5 245 BEME— 2B K, Cur 5% Cr i35 & &35 19 4o R 2 P R A K, 2
PR LR M Cur Cr [V K 4 . B2 Cr BURLAOZIAL, Cr b EIWY Cu 476 & BRIk, 9267 TR T & Cr A0

H Cu HIP A DI

[ RG] CrCr & HE; WA JERAIYL gontFoe P 7w L K

[FESZES] TG 111.4

[ SCERFRIRAD] A

CurCr & 422 H A 1 BN 0 (i 1 | fik Sk A4
B2 N TR S R R BT Rt g .
7 HL Sk AR I Cr JG 26 1T LA 2008055 1 95 £E
P i g VT T % 1) e 50 R R i S PR 645 . AR TN
Cur Cr A S AHE (LI 1) o3t i AR 4 vl UG 21,
Cur Cr &4 3t df sism 20w () T-AH B Cu i —1,
x(Cr)= 1.56%, FMAERRRILHALA S, Cr &
IRD, ANgeih 2 T & a5 2, D20 3 3
A HKESER R W, 78 0% 40
T, I RAA ST Cr 7B AR R DU K I8
AN ST A, RBEAE Cu FE AR TE 4l /N o A,
T BRAR T H i Sk AR 48 PR RE, T Cr BT )
A0 AT LASR SRR TR RS 9, BRI AR K 3K
WA . I HORGAE Tk AR, CoCr HLfi Sk
BEERAM KRB ERE EHIE &7 HHAE
P RE— 5T SZ 2 Cr M 1 1) 2% K JLJgORE R~
WHISIA S — it &2 B4R 5 . A - <
FLK& Cu/ Cr FHTH 254055 ) B R ), s 48 1
TRIE VA R R ot ] 2 SRS Y1 A vk [ 4H 23 A K 4
WHRIEARSL BP0 H L F B iR Rm, £
T AR PR EE T, WA 4 J A 4t ] I m LA
A 5 T AR RS R AR AE R, A LA 4
AT e A L AR, A O o G < 0 R 1K
PR A O T T A5 3840 41 /N 43 A R R A
MR . CuCr & EAH B e 3L a1 A8 5 20 F0 i i i
ARy, H X IR [ 4% 1F T I 2 2 v AR

@ [U%SHHEA] 2001- 12— 18; [ 18T HEA] 2002- 02- 27

AR D . ASCAEE R 3 m W E LRI, F
HHIGT T Cur 5% Cr I8 f & G ( BE/R 73 50) AE B
A B0V 4 R T R 4 2 AT A A L T A
ARG R ST BUANTRL, SRAG T AN R B B
WAL, FHERIRELEITE PR A KA Cor 5%
Cr HAHEVE A, h Cur Cr A< iR ERE T T
L UMb IR T4 2 B2 % Kl .

1 525§

K FH 4052 (4> 20 0 99.99% K4l Cu Al
99.98% (14l Cr, #%JE/RLLELH] Cu-5% Cr &4 . 56
Y Be 4 ) 4 S8 BN ZL S B I s 4 o HL I P9 i
HAAE 2.5 107 * Pa 5, 7EA Ar A& 101.3 kPa.
IR S G SRR LRSS B AR Ve PR it et
[ S0 . YR S I AR BRI I Cur 5% Cr & 4 X
H 1 g BUCE TR A HAR 0.5 mm /ML . B2
15 mm FfA R, RIGREL 3 m HEM
T, SR FH = AU N I A M o 165 ) B Se AT 3
AR, M EAFEIEF) 2.5%x 107 *Pa J5, A Ar
i He WHRAGSAEIATRY, fF&EEHE, H Ar
R HIRTR, B VR R AR e [ i 1 4 S
T HATESH XA - 840 R HEEFI XJG- 05
Jai WAL AT b . S ALy 43 A BB A
(EPS) AT F € &40

(EERE ] RE—(1958-), 5, mIHE, Mt



- 892 - hEA LR R 2002 4F 10 H
1363F

b= I\ y
2 HREDH 13531 \ 1349.6K A T=153.4K
2.1 ER[EZELR 1343F

K1~k CurCr &4 3L A S oMK . % a3k

. . . & _

Cur5% Cr &4z Bt L i & 4, M5 RRE N 1 503 K, ATEIT3O0K
P gk 2 W) A Cr A1 Cu+ Cr) A4k . 13231 A T=180.2 K
MAHEI AT LLE 3], Cu A1 Cr 4% M 22 18] 1) [ 5 B AR 15Tl
N, A1 349.6 K SLERIREE, Cu HAEREIE 0. 89% (1) AT=IS0.8K
Cr, 1f Cr X AEME 0.2% K] Cu . 3L &L Cr AW AH 0 6 7 8 9

LIR R IR K, K Cur5% Cr & 4 )42 M 45
i ST BR R, s i b il 4 153.4 K.
Rl E, BORAS R, B e EE R W A4 Cr 78 MR
FEXHEEAZSKR ., B 1 hEX A IELR T E
HEEX, A VB . C =S50 0H Cr5% Cr Ba kA

AL AR BT 2E T T AT B [ K B AR Cua 8]
RIS . B 2 iRl Cur5% Cr 3L & S EA

FAE TR . B 2(a) Bioan i Cu-5% Cr
BEEATE UL 20 K/ s A48 80k [H 4444 T % ik
FIZLZR . A E R 23 K, ] LLE BILE /Nt A I
WA Cr AE AR AR, KEY 25 U,
B 2(b) JIT 7 A V&8 v JC 2 i 1 ok 1) 4 4 4 [ 2H 41,
WM E AR 0.48 mm, B A E/NERIEYIZEM Cr,
RYIA AT BILFHIX, AT< 173 K. HH
TR R, ¥I4EM Cr B g4k, Cr ki 1 F
BIEAA N 2 Um, H2E 1858 423404k T 10 fi5 LA
b, Cr Mk 2R S A fE Cu AR B B 1
I 2R X Bk 2 CuCr FE A AT B RIX .
Cur5% Cr WA a7 A B /ANT 173 K, BiefE
ZEINE LS A Cr. — ERE A EEA E
A SUTIRE, BASEmaRkE L™ (Cur Cr)
mmiEAr B 3 Fin o — 4 Cu 5% Cr 3L & & 1E
T TE 2 i B i DRt o] 2% T I 3 B AL U
IS EE R, YA EHM KRR 173 K, BE
HaHEN CorCr BE WAL R, KoL
AR — BRI MRS, AR ORI
Mtk . 2N e s Cr R HFRESA 0.5 bm, K
)RR RTRL P EAR 1/4 . TR 4 20 ki
PRI AT R IL S . Wil 3(a) A(b) Fiow .

RGO rr, B A BEIEE K, Cr R
[ Cu &8 O TP s, RAETE
OV AR B RN . R, SRR AU Cr B0k A
YT Cu BT E, ©ANMUEE Cr 4o X . B
4 FiR AR ARFE AT Cr BRI BERE 1 20 BT 45
R.Md=2.5Mm N, & Cr /M9 5 Cu 4t
MECHEL T Cr 2. ATk D HER, X d<

x(Cr)/%

1 CuCr &5 S AT B350 5 50
Fig. 1 Eutectic region of Cu-Cr phase diagram
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Fig.2 Microstructures of Cu-5% Cr

hypereutectic alloys at different undercoolings

(a) —AT = 23 K, slow solidification structures;
(b) —AT < 173 K, d= 0.48 mm,

rapid solidification structures
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Fig. 3 Coupled growth structures of

Cur 5% Cr hypereutectic alloy at

high undercooling
(a) —=d= 0.22 mm, AT > 173 K, coupled

growth structures of granular;

(b) —Eutectic structures of long tail shape
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Fig. 4 Relationship between diameter of Cr

particles and content of Cu
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stable planar interface at deep undercooling in
Cur 5% Cr hypereutectic alloy
(a) —AT> 190.8 K, d= 0.1 mm;

(b)

contracted grooves between lathes resulting
from rapid solidification

Morphology by SEM, there are
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Table 1 Physical properties of Cu-5% Cr alloy
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Fig. 6 Relationship between critical growth
speed at which Cu 5% Cr hypereutectic

alloys growth in way of absolute stable
planar interface and undercooling
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Rapid solidification microstructures of Cu Cr

binary hypereutectic alloy at deep undercooling

ZHU Dingyi', YANG Xiao-hua', WEI Bing-bo
(1. School of M aterials Science and Engineering, Fuzhou University, Fuzhou 350002, China
2. Department of Applied Physics, Northwestern Polytechnical University, Xi an 710072, China)

[ Abstract] The rapid solidification microstructures of Cu-5% Cr(in mole fraction) hypereutectic alloy at deep undercooling were stud-
ied by using three meters drop tube facility. The results show that there are three stages for the microstructures evolution of Cr with
the increase of undercooling. Firstly, proeutectic Cr is formed from rod-like shape to spherical shape, with the diameter of Cr particle
thinned down to 2 Pm; then the formation of proeutectic phase stops with the increase of undercooling, the crystallization is in the en-
larged eutectic composition region of Cu- Cr phase diagram and the complete eutectic structure forms, with the diameter of Cr particle
thinned down to 0.5 Hm; finally, the monophase supersaturation solid solution of Cu 5% Cr hypereutectic alloy develops in growth
way of absolute stable planar interface with the further increase of undercooling. It is found that with the thinning of Cr particle, the

content of Cu solved in Cr particle increases and the two regions of Currich and Crrich form.

[ Key words] Cur Cr alloy; drop tube; deep undercooling; eutectic structure; absolute stable planar interface growth
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