
� 47� � 7� ��������	                                Vol.47, No.7

2018� 7�                        RARE METAL MATERIALS AND ENGINEERING July  2018

�����2017-07-15

���	����	
�


��������1976��������	������������ !"#$%��&�'( 100072�)*+010-66718872�

E-mail: 18911582505@163.com

���������	
���������

���������	
�� �

 (��������'( 100072)

� ��,-./012345678�9:;<=>?@ABCDE01F�G�HI/J2KLMN��OP2

345N��O$�QRN�S/J2KLMN�S2345N�S/J2KLM+2345N�T@N� 4UVWB

XY�Z[DEX\]^_DE`abcQdXefg�HI TEM P XRD hijkdXlmnopq^XYBrs

2tuvwxPhijkbcQty"dXzw{r�+|}}~�/g�4UXYDE`a=��f�`a��e|

}}~�<g�2345N�?@ABDE`a��<�RN�XY�/J2KLMN���B2tuvwx�5P

��Bhi�jk�,���$DE��B��P����RN�P2345?@ABDE`a������/�� 2

U/J�KLMN�[BXYBDE`a�/�RN�XY��r�/J�KLM�5N�����/<jk��g

2345?@ABDE`az

����?@Ae/J2KLMe2345eDE01

�������TG174.4 ������A �����1002-185X(2018)07-2179-06

����(Micro-arc Oxidation�MAO)���	


������������� Al�Mg�Ti ��

������ !���"#����$%&���

'()*+,-�.+,-/�012�345�6

7�89�:;�<�=>?@A��BCDE�F

G�HI�J�� KLCMNOPQR+,-�S

TCU��VW.���XYZ[\]^_`a    

b

[1-3]

cdef&��������045�012�

0	g�hiDEj/��kl�mn�opq�V

+,-��rst�u#vCST�Vwxy�z{

|}�<~��+,-)*������cVW��

�����f&��������045�012�

��/��m�������f&�z{�3|}�

<��*����f&���E��J��j�A�

����L���������
�C>���a

�����

[4-7]

c	��� ¡(High-speed Particles 

Bombarding�HSPB)�����¢£���¤�¥¦

���.��§ME��¨�©�]ª«¬�>®

¯°����st±$²¦�³�<�´µ��ª«

�Az{¶·�¸¹L^ª«¨stCº¤�»#

v�A�E���¼T�3½¾|}�<¯¿ÀÁ�

ÂÃ¯¿TÀ	�Ez{���04�<�ÄÅ|}

ÆÇ�È)

[8-10]

cÉÊË±ÌÍ	�<����+,

-�Î~�z{f&��3|}�<ÏÐÑ%Ò¦�

ÓÔ�Õ�	��� ¡��Ö 7A52 	¤Tf&�

|}×ØÂÙ^��¤�Ú¥¦�ÃÛÕ�����

��ÜÝ+,-�§Þß���¤�¥¦��àáÂ

���-¸ÜÝ��âs&�����ª«¨mã�

ä&�<��åÞß������q�����æ

%'��<m����À	%ä&hi<v�ç]�

�èéê	�ëì�ê;�>��ê¤�¢£í&¥

¦��c 

1  �  � 

×îA��XY� 10 mmS� Al-Zn-Mg-Cuk

� 7A52	¤Tf&�ïX��³L�(èé�P, %)

� Si 0.25�Fe 0.3�Cu 0.05-0.2�Mn 0.2-0.5�Mg 

2.0-2.8�Zn 4.0-4.8�Cr 0.15-0.25�Zr 0.05-0.15�Al ð

écñá?@òÔ GB/T4337-2008�HIóôõCö

4÷ÝÜÝ 20 øÔù|}×Ø�×Ø�ú 1 �Ñ�

%ûHIüýÖÜÝ�|}×ØÂÙþ������

�����c 

A�¶Ü�¶	�	��� ¡÷ÝÖ%! 10

ø|}×ØÂÙ¤�¥¦� ¡
è������

��� 0.5 mm���»v 0.7 MPa� ¡�����

¥¦ 2û����þI 100%� ¡�� 150 sc 



�2180�                                        ��A ¡¢"��                                             � 47� 

 

 

 

 

 

 

£ 1  ?@ADEXY¤¥ 

Fig.1  Diagram of aluminium alloy fatigue samples 
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Fig.2 Micro-arc oxidation process of aluminium alloy fatigue 

samples 
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Fig.3  Fatigue test results of aluminium alloy 
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Fig.4  OM image of 7A52 aluminium alloy 
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Fig.5  TEM image and SAED pattern of aluminium alloy by 

high-speed fine particles bombarding (a) and its 

magnification (b) 
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Fig.6  Surface residual stress of aluminum alloy before and after 

high-speed fine particles bombarding 
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Fig.7 Fatigue fracture morphologies of untreated (a) and 

micro-arc oxidation (b) aluminum alloy 
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Fig.8  Section microstructure of aluminium alloy by micro-arc 

oxidation 
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Fig.9  Fatigue fracture morphologies of aluminium alloy by 

HSPB (a) and HSPB+MAO (b) 
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Effect of High-speed Particles Bombarding Pre-treatment on the Fatigue Properties of 

Micro-arc Oxidation Aluminum Alloy 

 

Li Zhanming, Wang Hongmei, Sun Xiaofeng, Qiu Ji 

(Academy of Armored Force Engineering, Beijing 100072, China) 

 

Abstract: In order to obtain high performance micro arc oxidation ceramic coatings but not to reduce the fatigue properties of aluminum 

alloy, 4 kinds aluminum alloy samples were prepared, which were untreated, high-speed particles bombarding (HSPB) treated, micro-arc 

oxidation (MAO) treated, and HSPB+MAO treated, and the fatigue lives of these samples were tested by a universal fatigue test machine. 

At the same time, the surface layer microstructure and surface residual stress of the samples were analyzed by TEM and XRD residual 

stress tester, respectively. Results show that the 4 kinds of samples have short fatigue life at high loads, which are similar to each other, 

but the fatigue life of the MAO treated sample is the shortest among all the samples at low loads, which is even significantly shorter than 

that of the untreated sample. The microstructure refinement and residual compressive stress caused by HSPB treatment can effectively 

suppress the initiation and propagation of fatigue cracks, so the fatigue life of the untreated sample and the MAO treated sample is 

improved after HSPB treatment, which shows that HSPB strengthening treatment can markedly improve the fatigue life of micro-arc 

oxidation aluminum alloy at low stress level. 

Key words: aluminum alloy; high-speed fine particles bombarding; micro-arc oxidation; fatigue performance 
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