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Table 1  Nominal composition of 7075 and 6061 aluminum 

alloys (ω/%) 

Alloy Zn Mg Cu Fe Si Mn Cr Al 

7075 5.92 0.96 0.10 0.62 0.30 0.04 0.04 Bal. 

6061 0.09 1.17 0.46 0.15 0.82 0.66 0.01 Bal. 
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Fig.1  Semi-solid billet (a) and microstructure (b) of 7075 aluminum 

alloy 

100 µm 
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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 t, (b) 760 t, and (c) 790 t 
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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 t, (b) 760 t, and (c) 790 t 

 

X�£¤@{%&�AG�£¤���BC>L�#>

D�E���2{%&AzÎ���£¤¦§ 7075��

F�#$%&�#�G)G�5» 4b £¤� A HIÎ

�����{µ 790 ¹Í�£¤����BC#J>þ

�/0�£¤%&Bfµ !R<K!L����M�

���-£¤�BjZ�¦��¶� !!8<K!8

M !R<K!L�8M !�#$%&'()*b 

���������	
��������

�CÌ����{ôõö;�� 7075/6061 ���

�����[ÇdNäs� Zn âãäOP'å��Q

5» 5N±bR�ST�Znâã'()mµ¶����

�?@�£¤��� 7075��� ZnU¸c´�º�V

W!f�Xn=>�GYZÎ-£¤��[Ï\]^k

� 6061��� ZnU¸c´�ÏÆº�VW!f�_`

�GYZb| 790 ¹Í�Znâã-¦§ 7075��\F�

Znâã�'(anYZ�)¨�-��£¤��b>�

#�c{'()*�°�dÍ Zn âãne��£¤�

§ 6061��\Ffg�>Lb��» 3R» 4��QR

'åhh�730 ¹Í�£¤�nWµÄi�����BC

j-�klZ Znâãe�§��fgÎ760 ¹Í�£¤

������BC:�X��������n'm���

�>L���n�nM Znâãe�§��fgÎ790 ¹

Í�£¤������BCGG>þ86Á/0�nip

v[Z Znâãe�§���fgbû�ø����{�

�X�oM�¦§ 7075��def�
�°§np§�

�����-�lfg��aö�q/vM Znâãe�

§��fgbÌÍ�rs Znâã1tuvohh���

�£¤@{wxµ 790 ¹y760 ¹y730 ¹�R#$%

&'åN�£¤@{�����{A�z{\Ib 

���������	
����� ����

µZ��CÌ����{� 7075/6061 �����

��Fé������-�����£¤|���£¤

µ3?�}Ne~�=���79ëï�Ó�79êë

Æ�ëïÛÜB÷5» 6N±bh�?=�79ëïD 

Inner layer 

7075 alloy 

Outer layer 

6061 alloy 

Interface 

Inner layer 

7075 alloy 

Inner layer 

7075 alloy 

Outer layer 

6061 alloy 

100 µm 

Outer layer 

6061 alloy 

Interface 

Interface 

A 

a 

b 

c 



� 8�                          #$%¸8\]^_`a 7075/6061=>?YLM2g3Uhi                      ¹2547¹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

· 5  ¾¿\]^_`U 7075/6061��=>?YÀÁd ZnÇ

ÈQR 

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 t, (b) 760 t, and (c) 790 t 
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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 t, (b) 760 t, and (c) 790 t 
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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 α-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. 

Key words: bimetal composite material; solid/liquid metal compound cast; aluminum alloy; outside melt temperature; semi-solid microstructure 
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