i
i<

NO ey : D AT G N T G b AN VIO
SAENnl ] LAVE e WA A A A SOLUANZAEEAL
r cli?2, Vol50, oY (] | s

-~/

e e ——

DOI.10. 13979/;. 1007-7235. 2022. 09. 004

FHLIBEIRAY 1060/7NO1 FH 45 4 52 45 B 2LV HE 1Y 55 M

f2 & FNART INE R, ) F A
(1. EREIKRE fxTIRTFER,; I R 210094; 2. BREBTIAKZE MRREZEEIREZR NXRH
RIL,SIFR B 21009433, ERIB T RS SRRl , I BR 210094)

W il RRELL (475 C) Bl & 5 1060/7N01 5345 4 & A0, A4 B 1 b s L o S Fl 1 Il (Rl e #Iﬁ*‘n’
(o R B PR SE G, ¥R89C 1 & FLIE IO & 5 A A 0 FF 1k | b 2 41 ﬁrh”ﬁ*t’#ﬁ‘éﬁ’a?ﬁﬂr: 25 W R A E A 4
A, bEFLIE KBS, B89 & 5t A T2 A ) RAR R, H A& LR IR B9 8 gt — e e o 1 B 1l Ay :irf%{“r
1060 A5 22 ik A 54 ddh , sk KADESFLE R B 224k . INOL G & E ki e hr 1, & 5L 2 1 IR R )2
JEEMALE 0.7 wm, W5 RIS . Bifi 47 8 5L X3 i, 1060 4645 22 1 i B LA A4 o (2 INOL J 5 & 21
e U SAE 388 K R a0 . Bl S LR 38, &6 Ao B e 1 K e /s, Y B EL 2 2 18 K, JE Al s E T 9
B A B g KA, 4351 4 221 MPa F1 256 MPa

F 8] : 1060/7NO1 535 & 5 Gt S 5L FH1H 5 i B Wy 11 3

FE S ES . TC339 iwﬂ 175 . A SERHS 1007 —7235(2022)09 - 0026 — 07

Effect of accumulative roll bonding cycles on microstructure and
mechanical properties of 1060/ 7NOI aluminum alloy sheets

CHENG Xiao', LI Shun-qiang2 ,SUN (}uu)—:-eheng2 LIU Ji-zi*
(1. Sino-French Engineer School, Nanjing University of Science and Technology, Nanjing 210094, China; 2. Nano and
Heterogeneous Materials Center, School of Materials Science and Engineering, Nanjing University of Science and

Technology, Nanjing 210094, China; 3. Center of Analytical Facilities, Nanjing University of Science and
Technology, Nanjing 210094, China)

Abstract: 1060/7N01 Al alloy laminated composites were successfully prepared by accu-
mulative roll bonding ( ARB) at 475 “C. The effects of ARB cycles on the interface charac-

teristics, microstructure and mechanical properties of the composites were investigated by

scanning electron microscope (SEM) and transmission electron microscope ( TEM ) accom-
panied with microhardness and tensile testing. The results show that there are discontinuous
oxides at the interfaces. The flat 1060/7NO1 interface gradually changes to the wavy shape
with the increase of ARB cycles. In addition, the interfacial bonding is further promoted by

increase of ARB cycle. The grain of 1060 pure Al layer is equiaxed, and the grain size

doesn’t change significantly in the ARB process. The grain of 7NOI1 layer is elongated, and

the lamellar thickness is refined to 0.7 wm after 2 cycles, which remains unchanged there-

after. The hardness of 1060 pure Al layers i1s almost unchanged as the increase of ARB cy-

cles, while that of 7NO1 Al alloy layers increases first and then decreases. The effect of ARB
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cycles on the strength of the composites is consistent with that of the hardness of 7NO1 Al al-

loy layer. The yield and tensile strength after 2 ARB cycles reaches the maximum, which are
221 MPa and 256 MPa respectively.
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Table 1 Chemical composition of 1060 pure Al and 7NO1 Al alloy( wt/% )
H4 Zn Mg Cu Mn Fe Si Cr Ti Zr Al
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1060 0.018 0.004 0.002 0.003 0.257 0.078 0.002 0.021 St
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Fig. 1 Schematic illustration of experimental procedures
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Fig. 2 SEM images of the interfaces of composites with various ARB cveles
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