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Static recrystallization behavior of Zn-1.0Cu-0.2Ti alloy
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Abstract: Zn-1.0Cu-0.2Ti alloy were prepared by casting and rolling processes. The microstructures of alloy were
investigated by SEM and TEM. The recrystallized grain size and Vickers hardness were measured after different
annealing processes. The recrystallized grain growth model was founded. The influence of annealing temperature and
annealing time on the recrystallization behavior of Zn-1.0Cu-0.2Ti alloy were studied. The recrystallization temperature
of Zn-1.0Cu-0.2Ti is about 230 ‘C by measuring the hardness of alloy. The result shows that the recrystallized grain of

Zn-1.0Cu-0.2Ti alloys grows with the increase of annealing temperature and time, while the growing rate decreases. The

second phases CuZngand TiZn,s help to suppress the growth of the recrystallized grains.

Key words: Zn-1.0Cu-0.2Ti alloy; recrystallization; annealing; microstructure

HAT, e Mmoo 32 2R il e
SO, TR RS S AT, SRR AR
TR AN BEER S SRR, H AR Cu
4/5, HATHOS A . RAFHEIEADE K A piidh A2 1k
e, FHERTEL, TREE. T, AR
AR

B AR S I A R R ), P LAFRSS

BEWH: BB THRIT 31 H (2009BAE71B00)
ks BHA: 2010-08-25; f&ITHHA: 2010-11-22

AR R AN T L S E S RS, Al
gEERREE R 10 CPL T Zn-Cu-Ti & 40 4500
ELRE [ AU DR TS, DRI, BT AT A AT
h 0TG4 N L A DGk RE A T B A B
Mo KXAFHLL Zn-1.0Cu-0.2Ti &4 WWF5TR%, &
Tk A S VA 5 A I T R S, SR TN )i
ANTRIE KN TR JE O AOM A 2R, g v FL P &5 i R KK

BIEEE: HokA, #H#, Wit il 0731-88830137; E-mail: xiaolr@mail.csu.edu.cn



2776 A G A R

2011411 H

B, DA LA 5 i T T Z 5B

1 I8

K T b 4 BE (99.995%) S B = A
Zn-Ti PG 4A Zn-Cu RIS SN R, Emaif
SEHTR TR RIS e INal e, R R R B
550~620 ‘C2[0], #RJ5 N Zn-Ti |84 4:H1 Zn-Cu
54, UARRAIEE SN, frdaon mil e
0.5h, FEHFEEZ 500~580 CHFP\EE. #irs
AL, PELRJEEZ 4 mm IR, AEIEZ 3 A
EIRAFLE)REN 1.2 mm, DHREAEE RN 70%.
FE i 8 7N [ S Ah B 761 B A B 55 /8 HV—10B AR 47N $7 7o
YEPCHERE VT EREATRERE N, Bl SN, gk 10s,
FEANRBEI 5 5 YIRS 7 34

PEEERE AT B D5, R I (100 g CrOs+
7.5 g Na,SO, + 500 mL 253 1 /K)i i 3~5 s, R
FEI-Sirion 200 217 A& S 414 P BE(SEM)X T it IR0
JESURATIER 4T A FE S UG 2 70 pm AT,
(V0 5 A B IR A _EREAT B U, AE TecnaiG*20
AU S HUBL(TEM) N HEAT TS R Hl AT 455 70 7
I H 4 200 kV e

2 FHRE55M

21 EEMBERRE

A R SRR A T AR (R =
70%) ¥4z 8 PRl Th PS5 T8 B 95%JIT %) W F il 5
DN 5 T35 L TR S8 7 VAT A AR R v . ARt
FOR MLV, D05 AN LR R K e A IR, 22
T R 2k, DA REE S8 AR ORI B il A
P& R D

AR 1304 1704 200, 230, 260 1 290°CiE
K 1h J& Zn-1.0Cu-0.2Ti 754 4 FHEFE an Pl 1 from o
M T TG, B IR KR TS, A
BTN, HZ 230 CIBKJE, BEFESR TR, 1Xi&
TR KO R A Rk A T IR 4 i, TR TV
AT SR Ak o R, BTEAHE Zn-1.0Cu-0.2Ti
G A PR LAY 230 ‘CAidq .

22 AEBXEIEREEERIMMELR
Zn-1.0Cu-0.2Ti 754 230, 260 F1 290 CiBK 1. 2

13 h SR H NP 2 s, #% GB/T6394—
2002 (4@ PRRLEEN E s AR, A
AN R AR B K 5 G 4 0 7 4 A i b ~P48) RS
14

78 = — 7Zn-1.0Cu-0.2Ti

~
N
T

)
[e=)
T

Vickers hardness

=)
(o)}
T

62

0 50 100 150 200 250 300
Annealing temperature/C

Bl1 Zn-1.0Cu-0.2Ti Ha&AFRALIE K 1 h 54 Fohd
Fig.1 Vickers hardness of Zn-1.0Cu-0.2Ti alloy annealed at

different temperature for 1 h
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Table 1 Average grain size of Zn-1.0Cu-0.2Ti after different

annealing processes

Average grain size/pum

Temperature/ ‘C
lh 2h 3h
230 5.7+0.1 7.1+0.1 8.4+0.1
260 6.3+0.1 7.8+0.1 9.1+0.1
290 7.1£0.1 8.6+0.1 9.94+0.1
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Fig.2 Microstructures of alloy annealing at different temperatures for different times: (a) 230 C, 1 h; (b) 230 ‘C, 2 h; (¢) 230 C, 3 h;
(e) 260 °C, 2 h; (f) 260 C, 3 h; (g) 290 ‘C, 1 h; (h) 290 C, 2 h; (i) 290 C, 3 h

B3 Zn-1.0Cu-0.2Ti & 44 230 C. 2h iBKJ5 1 TEM 4RI SAED fiitti%
Fig.3 TEM image and corresponding SAED patterns of Zn-1.0Cu-0.2Ti alloy after annealing at 230 ‘C for 2h: (a) TEM image;

(b) SAED pattern of area 4; (c) Diffraction spot diagram of (b)
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Fig.4 Relationships among grain size and annealing time and

annealing temperature
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