Material Sciences #1AFRI2Z, 2017, 7(4), 450-455 Hans X
Published Online July 2017 in Hans. http://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2017.74059

Investigation on Magnetic Pulse Welding
Properties and Interface Microstructure
of Aluminum Steel

Chaozhong Wei, Gang Qu, Zhidan Xu

Shanghai General Motors Wuling Automobile Co., Ltd., Liuzhou Guangxi
Email: zongbin.huang@sgmw.com.cn, chaozhong.wei@sgmw.com.cn, gang.qu@sgmw.com.cn,
zhidan.xu@sgmw.com.cn

Received: Jun. 2™, 2017; accepted: Jul. 2", 2017; published: Jul. 5™, 2017

Abstract

In this paper, properties of 5052 aluminum alloy and HC420LA high strength steel magnetic pulse
welding joint were studied. Metallographic analysis, scanning electron microscopy and X-ray were
applied to analyze the microscopic morphology of welded joints under different process parame-
ters. Results indicated that the welding process parameters were significant of influence on weld-
ing joints. And the welded joints exhibit different failure modes. Morphology analysis showed that
the effective weld length of welding area was shortened, and the welding interface was of severe
plastic deformation, micro cracks and holes appeared with the increase of welding spacing. Ele-
ments analysis found Al-Steel phase compounds appeared in the bonding interface zone under
larger collision speed and collision angle.
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Figure 1. The schematic of magnetic pulse welding for sheet metal
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Table 1. Chemical compositions of 5052 aluminum alloy sheets (wt. %)

%% 1. 5052 5 A SRM L F RS (wt. %)

Mk Si Cu Mg Zn Mn Al

5052 0.25 0.10 2.2-2.8 0.10 0.10 Balance

Table 2. Chemical compositions of HC420LA high strength steel sheets (wt. %)
= 2. HC420LA SR SRARM AL S A 5 (wt. %)

upes c Si Mn p S Ait Nb Tia Fe

5052 0.10 0.50 1.60 0.025 0.025 0.015 0.09 0.15 Balance
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Figure 2. Shear test of aluminum-steel magnetic pulse welded joint
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Figure 3. Failure form of welded joint
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Figure 4. Wave interface of welded joint
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Figure 5. Wave shape and elements analysis of welded joint
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