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Effects of cooling rate on primary phase and
peritectic transformation in Cu,Zr; alloy
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Abstract: The effects of cooling rate on the size and morphology of primary phase in CuyZr;, alloy, as well as the
thickness of peritectic layer were investigated by differential thermal analysis and step copper mould spray casting
techniques. The formation mechanisms of phase selection and peritectic transformation were discussed. The results show
that the measured temperatures for primary phase and peritectic transformation are respectively 1042 ‘C and 957 C in
near-equilibrium solidification, which are smaller than the values from equilibrium phase diagram. Due to slight
composition interval between the adjacent regions of peritectic phase and sluggish solute diffusion rate in solid, the
average thickness of peritectic layer is merely 5 um with the presence of residual primary phase Cus;Zry4. The structure
of primary phase is not changed by copper mould spray casting, while peritectic transformation is suppressed effectively.
With increasing cooling rate, undercooling is enhanced to activate more nucleation events, which generates the
morphology transition of primary phase from directionally bundle to equiaxed-grain microstructure.

Key words: Cu-Zr alloy; cooling rate; non-equilibrium solidification; phase selection; peritectic transformation

EEWMHE: HFEARFAIEERBIIH(51164028); K mBARM 7R & vFRI % B H (2013AA064001); VLPE44 AT BB H (GII14504); 26
SN A B E By 25 R S50 5 T R8I (GF201201003)

ks BEA: 2013-12-02; 1&iTHEA: 2014-05-10

BIEEE: B B, W Wil 0791-86453167; fLF: 0791-86453167; E-mail: weiyang@mail.nwpu.edu.cn



2296 T A (8 R

2014 9 H

Cu-Zr &EAEAARRIERRE ) BUR I o a<e,
HATRRE e ALy M JE ol DA S AR e A5 1 20
USRIV N 1 o e ) DA bR e 3R
i JERCRE ) S e thne, Ik, RO AR R TSR )
JEFERARI T, XU SR AR 5 7 2, BT
T CujooZr(x=34~40) FEdn& I R, 7 i
CugyZrss MR B B BE T e 5 . WANG %5 UR A
CusoZrsy 75 4= il % H HAR K 2 mm [F)E 5% . ABE %
KRR EFTTB, 018 T VAN FHAZ K 5)
JIHISEM . SR, VAWK 2T TR E RE
TGN Ry 2 Edl A LA A 80 ) 2 i ik Ty
[, A7 RV AN 1% 5 8 R i AL 2 i LA T
FAIARRGE .

A P PIAT S, B AN 1 Cuygo-Zr(x=10~38)
B <k I B AT LA T 2 S AR AR R, P g )
FEARIRTE R A B 3 S AR ) el T AR L
MO B SO0 AR e AT S 22500, BRIk, sk
RS b T A < I R O, RS e A 2082 o e [l
R A SR A i E R TR

AR [E F  ARERE U RIS, A
BOEAL GBI 8 X 5 BORT AL AS AT AL Ry T C 4%
HE R IP, o BT T R B2 2 R s R BRI I
I 2ERNBN R A VR T IARE B, SO JBA
FAEK R I AR FL 38 ARSCAEB RS CugeZrse
a R ZER T BRI EOR, X AR
R HE AN B S AR A SRR TES . HL
) SETIO A ZA R vE A KA, AT g B AT 25 i
Ko R A RN S %

1 321§

K = B A IR R CugZny G4,
W Cu Ml Ze (ILEE 7359 0 99.99%K1 99.9% . 4R & T
44 JRRHZ) 80 g) B T/KVAHIIHIN N, HhE =4
WIE 17k 6.67X 107 Pa Jii, dRFE 99.999% 41/ 4
0.03 MPa. NRIUES G R 5ITE, b R e
W 5 AT AR R, RO 3 IR

LRI HTAEE E NETZSCH STA449F3 [fl 5 #u4y
WA EREAT . R e bRy NG S5 H G B
Bl 4mm. JEREH 5 mm R, SEPAETES
BAH Y2 BRAR TS J5 , )46 H TEE 29 120 mg ik
Ffo SRR A S ali e R AT, iR B Y
25~1200 C, THEME A 20 K/min. 3R Pkt
L, AHERE N 5 K/min. Al BHGHEILE,

XA FINIR BE 5 Iny Sn. Zn. Al. Ag Al Au &4t
JEIHS AT I, MIARIEFERSE I +1 K.

17 g ] S B0 A i B A NS S AT .
WL 20 g HE/NBEENAHER BT d
15 mmX 150 mm, FJ7JFA HAAN 0.5 mm [1)/hFL).
KPR+ T R R G LI 6.67X10°
Pa PR LS, JFIR 78 maidE A4 0.03 MPa. il
LB i TR, B e L R RIAE 1300 °C, HRH
TR LT AN A T SE RTINSk A 10
min RIS A G, fEHER EJ7E N 0.02 MPa @<,
o JeE V0T TSR N AN [R] P A28 1 B o A A P (A1 42 80
mm, WA T BRI 4. 6. 8 A1 10 mm), il
HH AN [FI YA H R 1) S PR e [ A

IFEE B F1BE L I BB Tl (40% S FIR+60%
LTEJEMA, RS E)SE TF )G, fF VHX-600E —
Y SRR AR E AT IR e B 2V K. SR
Quanta 200 F#FHLBEEAT EEA LU0 4T, FIH INCA
250 X-Max 50 REREAOG X A BT 2 . SR
D8—X S AT AGHEATYIAH L5 K 73 #T

2 SRIGEER

21 ERSHHL

FRAEAHE T, SPETAE T CuggZryg A 42478
RS MBI 1061 CHE, B8 WA T
Cus Zryg HIZEA; 243 BE B 2 0 i . T (975 “CHIY,
RAAL N : L+Cus Zr1;—CusZrs: il & AR SE[F 5|
885 ‘CIf, KGN L—CugZrst+ CuyoZry. il 45
WG G 4 i 4128 A B A (CugZrs) FT 3L b A
(CugZrs+CuyoZry) A e SRTAT,  FHTCL S AR IR B B g 22
T I AR RO SEEE, DAL, RS A 2 A
bn AL IR .

1 Fﬁﬂ?jj Cu7ozr3oé’$%§fﬁ%$ﬁﬂﬂgﬁo EE
1 afgn, LR R I 3 A g, IR
FESr5 R 912, 941 A 1111 C. 31X 552 Al K w245
Ko PR A IS a7 4 A S B it 2 PR U
RHRFHEENTBIERE 2. 765 K/min K74
KB B, k] TR D R PN, 530300 1042 CIFF )
WIHEAREER 5 957 CI AL E AL o T AR A R
A RN IS, DRIk, Pt ] e A
#iry A T S YRR T A ] PP AR S (Rl e e kA,
HH T AR AR 5 TR R A VAR AR R > S, T A AH
Pl e (1) 3 i S AR ZE 40 O3 BT il Ze b HE B



¥ A, S AR CU7OZT30Q"$7‘BE$E&@;EE§%§EE@%2”F‘] 2297

924 5 oW
TExo 1042 °C —Coo]jng run
-------- Heating run
1.5F
Tep
= 957 C
3 0.5+
[=3
=
:d:; ,..............‘.........-‘.J.---.‘! __________ —
=05 toarc T ERN—
12°C ST
s 1111 C
7800 900 1000 1100 1200
Temperature/C

B 1 e E A 20 K/min A EIE R 5 K/min B CugeZrsg
B ZE R T G
Fig. 1 Differential thermal analysis curves of Cu;yZr3alloy at

heating rate of 20 K/min and cooling rate of 5 K/min
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Fig. 2 Optical microstructures of Cu,yZr;alloy under different cooling conditions: (a) Cooling rate of 5 K/min; (b) Copper mould
spray casting with inner diameter of 10 mm; (c) Copper mould spray casting with inner diameter of 6 mm; (d) Copper mould spray

casting with inner diameter of 4 mm
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