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Table 1 Chemical composition of 5A06 aluminum alloy (/%)

Si Fe Cu Mn Mg Zn Ti Al

<0.4 0.0~04 <0.1 0.5~0.8 5.8~6.8 <0.2 0.02~0.1  Bal.

BT Bl 7 1 % B s R 1A

Fig.1 Schematic of sample directions and selected points
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Table 2 Etchant composition

Composition HF HCL HNO; Distilled water

Volume/mL 1.5 2 1.5 95
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Fig.3 Microstructure of weld zone (a) and base metal zone (b)
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Fig.4 Microstructure of welded plate: (a) weld zone, (b) heat affected zone, and (c) base metal zone
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metal zone and (b) heat affected zone
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Fig.9 Plots of point linear fitting along the weld (LD): (a) base

metal zone and (b) heat affected zone
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Research on Measurement of Residual Stress of Welded SA06 Aluminum Alloy Based on
Synchrotron Radiation Diffraction Technology

Han Yuelin', Qi Junfeng®, Cai Quan’, Yang Guanghui', Yang Bin'
(1. University of Science & Technology Beijing, Beijing 100083, China)
(2. Beijing Satellite Manufactory Company Limited, Beijing 100080, China)
(3. Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The residual stress on surface of variable polarity plasma arc (VPPA) welded SA06 aluminium alloy sample was measured by
synchrotron radiation X-ray diffraction, and the distribution of residual stress on the surface of the sample was obtained. The generation and
evolution mechanisms of weld zone, heat affected zone and base metal area were analyzed in combination with metallurgical
structure observation, EBSD and microhardness tester. The results indicate that the weld zone of VPPA welded SA06 plate shows coarse grains,
while the grains in the heat affected zone are small; the residual stress presents an "M" shape: the weld zone is compressive stress, and the heat
affected zone is tensile stress. There is a maximum tensile stress of 75.79 MPa and a maximum compressive stress of 159.34 MPa in the
direction vertical weld (TD) and a maximum tensile stress of 132.33 MPa and a maximum compressive stress of 89.38 MPa in the direction
parallel to the weld (LD). Compared with the trend of the residual stress measured by traditional X-ray instrument, the distribution trend of the
residual stress of the synchrotron radiation diffraction measurement is more consistent with the variation trend of the microhardness of the
sample in different welding areas. The experimental results show that the synchrotron radiation X-ray diffraction measurement has better
consistency in residual stress data than the traditional X-ray instrument.

Key words: synchrotron radiation X-ray diffraction; residual stress; VPPA welding; SA06 aluminum alloy
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