50 % 5571 5 & K & K Vol. 50 No.7

2025 4F 7H HEAT TREATMENT OF METALS July 2025

SMEBLIEIR AX10/ZK60 $: 5 & E & #H#
HRE5 HF MR N
BRF Giftw BER, B OB, kAR, TXE, R4, &= R
(1. ATAFAF IMIE S aatFR, L7 ¥ 114051,
2. HEEAA B R A HERAT, WL F2% 312000; 3. #TE R TAKARANG, #T £ 312000
4, HHEET KM ERLERELAEZRE (R AF), #d RN 430000,

5. PR AY FARIR¥E, TF7 L 114051; 6. dvw h K% FEE A HFAEE, L7 102206)
HE R H 2B %L (Accumulative roll bonding, ARB) il % AX10/ZK60 JZAR A G4 8L, 5T B S FLIE G =2 A #2441
52RO, SR R I B ARB 18 U BRI, BT i R 0 RO i T, SR B R R B R & AR T R
ARB 55 6 JEWR 1 )12 PEREIA B B i, BURISmEE | Jo IR0 B Fn B 24 485351 274 MPa 240 MPa 1 13.9% , #4845 B (19 52 i V3 5 T4
R AL RN SR AR A DI R FH | DB 0 it v 2 S22 ) 5 P ST A A S R Y o R R T R A X Rl ARB G AR
R AR B R S AR T RRMEE (5 5 6 SE R AYTE RS H B B0, 3 R P Sl A4 AT R R B T A RO R A
KA RS ERE S AORL R 5 ShAS A, & i Al
h B4 %S . TG156.21; TG146.21 XEIRER A XE4HS:0254-6051(2025)07-0232-09
DOI.:10. 13251/j. issn. 0254-6051. 2025. 07. 033

Effect of accumulative roll bonding on microstructure and mechanical
properties of laminated AX10/ZK60 magnesium alloy composites

Shi Haoyu', Yang Honggiang’, Pan Junbo®, Chen Ming', Zhang Wanshun'*®, Luo Wenbo®, Zhao Hongyang’, Li Hao’
(1. College of Mechanical Engineering and Automation, University of Science and Technology Liaoning, Anshan Liaoning 114051, China;
2. Xinchang Kechuang Automation Equipment Co. , Ltd. , Shaoxing Zhejiang 312000, China;
3. Zhejiang Fuji Seiko Technology Co. , Lid. , Shaoxing Zhejiang 312000, China;
4. The State Key Laboratory of Refractories and Metallurgy ( Wuhan University of Science and Technology) , Wuhan Hubei 430000, China;
5. School of Materials and Metallurgy, University of Science and Technology Liaoning, Anshan Liaoning 114051, China;

6. Energy and Electric Power Innovation Institute, North China Electric Power University, Beijing 102206, China)

Abstract: AX10/ZK60 layered heterogeneous composites were prepared by accumulative roll bonding ( ARB) , and the effect of cumulative
rolling passes on microstructure and mechanical properties was studied. The results show that with the increase of ARB passes, the tensile
strength and yield strength increase gradually, and the elongation increases first and then decreases, but no significant decrease occurs. The
mechanical properties reach the best at the 6th pass, with the tensile strength, yield strength and elongation of 274 MPa, 240 MPa and
13.9% , respectively. The increase in the strength of the material is attributed to the synergistic effect of fine-grained strengthening and
secondary phase strengthening. The increase in elongation is caused by the back stress at the laminated structural interface. The overall
hardness shows an increasing trend, which is due to the large number of dislocations generated in the ARB process to enhance the hardness
of the material, but the hardness at the 5th and 6th passes fluctuates, which is caused by the dynamic recrystallization effect and the
formation of a large number of substructures.
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Fig.3  Grain size distributions of the ZK60 alloy layer after different passes of ARB

(a) ARB-1; (b) ARB-2; (c¢) ARB-3; (d) ARB4; (e) ARB-5; (f) ARB-6
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SEM images of the AX10/ZK60 interface after different passes of ARB
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Fig.6 SEM images of the AX10/ZK60 interface after different passes of ARB
(a) ARB-1; (b) ARB-3; (c) ARB-6
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