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Table 1  Chemical composition of spray forming 

7055 ally (ω/%) 

Zn Mg Cu Si Fe Mn Zr Al 

7.5 2.1 2.4 0.04 0.1 0.005 0.11 Bal. 
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Ä 1  >?@A 7055ÅÆÇÁ�lvw 

Fig.1  Microstructure image of spray forming 7055 billet 
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Table 2  Properties of spray forming 7055-T74 alloys 

Hot deformation σ

b

/MPa σ

0.2

/MPa δ/% 

HRB/ 

MPa 

γ/% IACS 

Extrusion 642 598 15.1 948 31.5 

Forging 608 574 16.9 971 33.8 

Note: γ is conductivity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ä 2  >?@A 7055-T74B�bc��x SEMA� 

Fig.2  SEM photographs of tensile fracture of spray forming 

7055-T74 alloys: (a) extrusion and (b) forging 
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Ä 3  >?@A 7055-T74B�x�lvw 

Fig.3  Microstructure of spray forming 7055-T74 alloys: (a, c) extrusion and (b, d) forging 

 

Â9�\!#$I 

�9 3a'3b ��Á�q������®¯�l�

����H��®8��BG	¾OPIS�����

��®¯m�l���T>?� 10~30 µm�����

<iB��()��ýq�{�4�S£���()

��Î�?�®§¨������	¾OPS:;Æ�

��m��QRI���àm��®¯��S���<

�îÅ�®¯���wq$B���éwq*�m��

�O9���wq�&l�I���¸ºH�����

��®¯�(���U»���m�l^m®¯��N

�����wq*B�ª«�()����.@q1*

»B�I{�à��Vè�&`$a[�UºHÙ&`

\���� �()I�����àTI&�(I 

���º�m��(���®¯�¥¦m®¯I

{�w��4����ºH��¡z{Ø�^�{ë

�à�q�®¯+$O�§¨��þ��w��4�

S£ºHm9������m>?²³´¯ãtu�

d������I�����{�������0a

��¸�®£���ÁRÊ���
�. ¡W�{

�£�6¢�¯ã£�¸�®��(particle stimulated 

nucleation, PSN)

[14]

I¤Á�£��ÈÉ�à��®¯

��I�ºHÆ���qim®¯�4ºHNÙ&z

���à��®¯]m|��I¥h���®¯��'

QR�(���I&z�I 

�9 3c'3d���Á�q������m�¦§

��q´�´%�¨�S������{�²³´l

E�SºH����B��}I{©¡�4����

�¸S}qºH�$mû
ª«¬

[15]

�7�­®
ª

Â�q´$¯{�:����ºH�Ü°£����

q´�(^m���v����»+OP�Hd­®

�q´�(I 

������
	 SEM �� 

Â9 4a�4b �bc:; 7055-T74 ���S��

�'ºH��®8�q´{Ø+,3ðñ����}

±Õ 3I 

�9 4.Õ 3��i��²�����ºH���

Zn'Mg'Cu &'�®8�q´��³û�%��´

µd��Ý±Õ 1ßI¶·uv�²

[16]

�¸¹iHNº

z¶�uv�� α(Al)	h�j»@®¯��']m¼

½»���´|v´��¾Îã��n¿� ¡�:

aÀ©��à\Á3�´ÂÃ�®8�¬«�Ä®8

��&'³û�£S�	h��%&N�Å¤�d²

³´�ºÆùH Cu'Mg'Zn&'»+���µ��

	h�Ij»bcd�Ç»stuvef��´|v

´���¾Îã�»ÈÀ©�uvÅÉ_d��dÊ

îË��¾�ÌiÃI 

·$TUVÍq

[17]

����XYtüj®85

G�®8� Cu&'³û�(�®8:Î´ MgZn

(2-x)

Cu

x

|Ï8���â¿Zª��$r»[\���XYt

üI�ºH��®8�q´� Cu &'³û%��� 

a 

b 

c 

d 

50 µm 50 µm 

100 µm 

100 µm 



½3170½                                          ¾C�¿ÀÁÂ/Ã                                           � 47� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ä 4  >?@A 7055-T74B�x��� l SEM-EDS®�$ 

Fig.4  SEM-EDS analysis points of the precipitated phase at 

grain boundary of the spray forming 7055-T74 alloy:    

(a) extrusion and (b) forging 
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Table 3  Result of EDS analysis of each point marked 

in Fig.4 (ω/%) 

Element Point A Point B 

Zn 9.09 8.42 

Mg 3.59 3.06 

Al 84.24 85.04 

Cu 3.08 3.48 
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Ä 5  >?@A 7055-T74B�x TEMÈ 

Fig.5  TEM images of 7055-T74 spray forming alloys: 

(a) extrusion and (b) forging 
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Ä 6  >?@A 7055-T74B�ª 3.5%NaCl
xÉhÊË 

Fig.6  Potentiodynamic polarization curves of the spray forming 

7055-T74 alloys tested in 3.5wt%NaCl solution 
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Effects of Forging on Microstructure and Properties of Spray 

Formed and Extruded 7055 Aluminum Alloy 

 

Wen Jiafei

1

, Yu Gang

2

, Zhang Hao

3

, Xiang Jianbo

1

, Luo Fenghua

1

 

(1. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China) 

(2. Wuhan Institute of Marine Electric Propulsion, CSIC, Wuhan 430064, China) 

(3. Jiangsu Haoran Spray Forming Alloy Co., Ltd, Zhenjiang 212009, China) 

 

Abstract: High strength 7055 aluminum alloys were prepared by spray forming. The microstructures and properties of the alloy after 

forging and extrusion were investigated using tensile test, electrochemical workstation, OM, SEM and TEM. The results indicate that the 

ultimate tensile strength and the yield strength of the extruded alloy can reach 642 MPa and 598 MPa at room temperature, respectively. 

The tensile strength and yield strength of the forged alloy decrease, but the elongation, electrical conductivity and hardness increase, and 

the alloys all exhibit ductile fracture. The content of main alloying elements in the boundary precipitates is higher than that in the matrix; 

the content of Mg and Zn in the forged alloy is lower than that in the extruded alloy, but the content of Cu element increases. Under the 

T74 condition, the main precipitates are GP zones and η′ phase in the grain, and the distribution of precipitates at the grain boundary is 

interrupted. The precipitated phase at grain boundary of the forged alloy is more than that of the extruded alloy, but the precipitated phases 

inside the grain are coarsened. The corrosion resistance of the forged aluminum alloy is better than that of extruded aluminum alloy. 

Key words: spray forming 7055 aluminum alloy; as-forged; as-extruded; microstructure; property 
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