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Effects of heat treatment on microstructures and
mechanical properties of ZK60 magnesium alloy

YU Kun, LI Wen-xian, WANG Ri-chu

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The hardness test, tensile test and microstructure analysis were used to investigate the properties and structure
variation of ZK60 alloy in as-cast, extrusion, solid solution and aging states. The results show that the hardness and
strength of ZK60 alloy increase obviously after extrusion and T5 treatment. The hardness and strength of ZK60 alloy
under T5 condition are higher than those under T6 condition because the second phase precipitated during the aging

process is finer and more dispersive under TS condition than that under T6 condition. The dispersed precipitated phase
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and dislocations under T5 condition lead to higher mechanical properties for ZK60 alloy.
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S A A Mg=(5.5~6.0)%Zn-0.7%Zr, KT
gk, AilBrERl Mg-Zr & 47 730~750 CHath, 4%

I A <R R AL 3, R VE B d40 mm R[5 B .
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ATH R, HrRL 111 $ R G A ST T T4,
T5. T6 3 Fh#sbBE, FEFIFF K JE1E 300 ‘CiE-K 10 h
PIRAREREAT T Lo, FAb3HIFE K € 2 ] Mg-Zn &
SAHEM, AR 1,
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Table 1 Heat treatment technique of experimental ZK60 alloy

Solution  Solution Aging .
. . Aging
Condition temperature/  time  temperature/ time/ h
C /h C e
T4 435 10 - -
T5 - - 150 36
T6 435 10 200 24

90

C — As-cast

H — Homogenization

E — Extrusion

C+A — Extrusion+annealling

80

Vickers hardness
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Fig.1 Vickers hardness of ZK60 alloy at different conditions
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Table 2 Tensile properties of extruded ZK60 alloy under

different conditions

S A AR AE CSS-41000 HLFIREGHL it
ATHr S, FrAHE A 0.05 mm/s, B 3 ANEE 7 i
SPIIE o A SRR S AR R 1R R ] SHIMADZU
HMV-2 4 [0 5 (S o, Al A S 484 19.6
N, FANRFER A 5 A, REICFIE. B
MAALUR] Polyvar-MET 4 A 244, Tecnai G* 20
F LB ALSE .
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ZK60 HEAEfiE . H A& M b RS T il
JE{EIPE 1 Fron. B 1 AL, 7E85iE (As-cast) T
] 4k (Homogenization)iR JCIRA T, A @ (A LA
K. &3 FHF R (Extrusion) LB 5, &4l 2Hgm.
M HFEEE K, L2 300 CTHEK 10
h(Extrusion+Annealing), i /& 71 [l %5 4 BE IR R i it B2
T(T4), FEREREAS W RREK. L TS M T6
WPESE, SEME R SFR TR, XU ZK60 G4
(1)1 VERE 2 AR B SR ] 2 . Ti4h, BYIRARTE
MW B G R E LS, 2l RES
SR EA L3 T % . ZK60 S &l Y k5

Condition o9o/MPa o,/MPa 0/%
Extrusion 205.0 285.9 5.6
T4 202.1 244.1 14.1
T5 251.4 295.6 8.7
T6 243.4 270.2 133
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BERAF 7007 [ I T AR, 2T A il T
PRI TR R], SR A B 35— AH 70 0V fiff 1 5644
TR R AR, A5G S RO AR b B 2 DO AE
Skt & 410, 20k B AL ER S A A T U
(T6), L 5 MRS L A e, et
ALRFEF—E AL LR A EDIR A T, B G BN
B TS GRS e, MREEY. BT
I AL SR ) ] v a5 RIS, AT R ad Rt b = 2R 1)
ARTEE AT AR e, Btk Te R %
HE— 3R R B (200 °C), A BEAEHESS —AHTR BT
FENTH . M TS RS EER L AEG RN AT PR
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Fig.2  Microstructures of ZK60 alloy before and after
extrusion: (a) As-cast state; (b) Homogenization state; (c)

Extrusion state
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B3 AFRMRAT ZK60 &4 A4 TEM 14

Fig.3 TEM images of ZK60 alloy at different states: (a) Extrusion state; (b) T5 state; (c) T4 state; (d) T6 state
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