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Table 1 Tensile strength of joint with different welding

parameters at room temperature

Welding Tensile

Electron beam scanning

Speciment /kW _, or modification welding strength
/mm-s /MPa

A 0.66 17 No 92

B 0.66 13 No 70

15 No 81

C 0.70 17 No 87
0.60 No 64

D 0.66 17 Electron beam scanning 96

with =900 Hz
saw-tooth wave
Modification welding 101
with 6 mA surface
focusing current
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Fig.1 Distribution of hardness of welded joint: (a) electron beam
scanning with /=900 Hz saw-tooth wave and (b) modifica-
tion welding with 6 mA surface focusing current Note:

WM-welded metal; HAZ-heat affected zone: BM- matrix
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Fig.2 Joint microstructure of SiCp/101Al: (a) 0=0.66 kW,
v=17 mms™'; (b) 0=0.66 kW, v=13 mm-s™'; (c) Q=
0.70 kW, v=17 mm-s™".
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Fig.3 XRD pattern of EBW joint
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Fig.4 SEM images of joint fracture surface: (a) speciment A

and (b) speciment D
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Fig.5 TEM images of EBW joint: (a) Al4Cs phase, (b) Si precipitated on surface of Al4Cs phase, and (c) Al-Si-Fe eutectic structure
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Fig.6 Appearance of welded joint
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Effects of Electron Beam Welding Parameters on SiC,/101A1 Welded Joints

Ji Xiaohui, Wang Shaogang, Dong Guiping
(Nanjing University of Aeronautics & Astronautics, Nanjing 210016 , China)

Abstract: SiC particulate reinforced aluminium metal matrix composites SiC,/101Al were welded by electron beam welding with different
welding parameters, and the structure and properties of welded joints were investigated. The mechanical properties of welded joints with
different welding parameters were studied through tensile test. The microstructure of weld metal was analyzed with optical microscope
and the morphology of joint fracture was observed by SEM. The interfacial structure of SiC-A1 was analyzed with TEM, and the phase
constituent of welded joint was tested by XRD. The results show that the joint strength can be improved by decreasing the heat input
power of electron beam when getting the penetration bead. Some pores appeared mainly near in the bond line, but porosity can be
suppressed to a great extent by increasing welding speed or electron beam scanning. Moreover, the modification of welding is
advantageous to improve the joint qualities.
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