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Table 1 Nominal composition of 7075 and 6061 aluminum
alloys (/%)

Alloy Zn Mg Cu Fe Si Mn Cr Al

7075 592 096 0.10 062 030 0.04 0.04 Bal
6061 0.09 1.17 046 0.15 0.82 0.66 0.01 Bal

1 7075 &4 SRS B

Semi-solid billet (a) and microstructure (b) of 7075 aluminum

Fig.1
alloy

EEWMB: ERHARRIFEIES (51474091, 51574107); W[4k HARRIESEE S (B2013209268); (17 BH 45T 1 BA % 7 1% 5 H

(15130202C)

TEHER N HAF, 5, 1978 454, i+, RI#d%, B T RSAREe SRR, Wb Bl 063009, HLif: 0315-2592403, E-mail:

zhengxp1978@163.com



o5 8

HANTAE . AMBARIEEEXT 7075/6061 A 55 2 5 PERE ) 50

° 2545 -

Graphite crucible

7

Liquid
metal melt

Semisolid
metal billet

Solid/liquid
compound

Air cooling

K2 AR EHEERIRE R

Fig.2 Schematic diagram of the solid/liquid metal compound casting
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Fig.3 Macrostructures of the cross section of the 7075/6061 bimetal composite ingots at different outside melt temperatures:

(a) 730 C, (b) 760 C, and (c) 790 C
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Fig.4 Microstructures of the cross section of the 7075/6061 bimetal composite ingots at different outside melt temperatures:

(a) 730 C, (b) 760 C, and (c) 790 C
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Fig.5 Distribution of Zn element counts in the radius direction of the
7075/6061 bimetal composite ingots at different outside melt
temperatures: (a) 730 C, (b) 760 C, and (c) 790 C
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Fig.6 Macrostructures of 7075/6061 bimetal composite ingots after compressed at room temperature with different outside melt temperatures:

(a) 730 °C, (b) 760 ‘C, and (c) 790 ‘C
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Fig.7 Compression stress-strain curves of the 7075/6061 bimetal

composite ingots at room temperature
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Effects of Outside Melt Temperature on Microstructure and Properties
of 7075/6061 Bimetallic Composite Materials

Zheng Xiaoping, Jiang Long, Gong Wenyuan, Song Jinying, Tian Yaqiang, Chen Liansheng
(North China University of Science and Technology, Tangshan 063009, China)

Abstract: The 7075/6061 cladding bimetal composite ingots with a “semi-solid microstructure/dendrite microstructure” distribution characteristic
were prepared by solid/liquid metals compound casting. The interfacial morphology and mechanical properties of the ingots with different outside
melt temperatures were analyzed. At last, the interface bonding mechanism of the ingot was discussed. The results show that the 7075/6061
cladding bimetal composite ingot has advantageous microstructure distribution and morphology, and has the best compressive strength, while the
parameters are the outside melt temperature 760 °C, the billet pre-temperature 300 °C, holding time 40 min and air cooling. With the increasing of
the outside melt temperature, the near-spheroidal a-Al solid particles of the semi-solid billets of the inner layer 7075 alloy are coarser and more
non-spherical, the remelted area of the semi-solid billet at the bonding interface also increases. Otherwise, as the outside melt temperature
increases, an evolution rule of the semi-solid microstructures nearby the bonding interface occurs as follows: near-spheroidal solid particles
merging and growing, non-spherical crystal, and dendritic crystal. During the compression mechanical property test at ambient temperature, the
samples fracture along 45° angle direction to axis, but not along the bonding interface.
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