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Fig.1 Microstructure of SiCp/AIMMCs
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Table 1 Composition of 6061 aluminum alloy, 4047 welding wire and TiB, reinforced wire (/%)

Material Si Fe Cu Mg Cr Mn Zn Ti TiB,» Ce Sc Be Al
6061A1 0.4~0.8 0.36 0.26 1.00 0.20 0.15 0.01 0.15 - - - - Bal.
ER4047 11.0~13.0 0.80 0.30 0.10 - 0.15 0.20 - - - - - Bal.
TiB, wire 8.0~10.0 0.14 2.00 0.20 0.06 - 2.50 0.30 0.25 0.03 Bal.
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Fig.2 Size diagram of tensile specimen
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Fig.3 Schematic diagram of hardness marking
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Fig.4 Macro-morphologies of 4047 joint (a) and TiB; joint (b)
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Fig.5 Microstructures of 4047 joint melting zone (a) and weld area (b); TiB; joint melting zone (c) and weld area (d)
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Fig.6 Microstructure (a) and EDS mapping of element B (b), Si (c¢), Cu (d) for TiB; joint
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s ol Table 2 Tensile strength of joints (MPa)
= Joint 1# 24 34 Mean
=100
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Fig.7 Microhardness of joints and master materials
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Fig.8 Fracture morphologies of 4047 joint (a~c) and TiB; joint (d~f)
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Table 3 EDS results for different areas of fractures of joints
in Fig.8 (w/%)

Area Al B C Si Cu Ti Fe
A 74.6 - 10.2 5.6 1.2 - 8.4
B 74.6 - 10.0 6.7 0.7 - 8.0
C 47.1 - 49.1 3.7 0.1 - -
D 50.7.  20.0 17.7 1.7 1.4 8.6 -
E 325 234 218 13.5 0.9 7.8 0.1
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TIG Welding of SiCp/AIMMC:s Filled with Sc, Ce, Be Contained TiB, in Situ
Reinforced Wire and 4047 Wire

Gao Zeng'?, Ba Xianli', Yang Huanyu', Yin Congxin', Niu Jitai'**
(1. School of Materials Science and Engineering, Henan Polytechnic University, Jiaozuo 454000, China)
(2. Engineering Research Center for Structural and Functional Metal Matrix Composites in Henan Province, Jiaozuo 454000, China)

(3. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The TIG welding of T6 state SiCp/AIMMCs was carried by using self-made TiB; in situ reinforcement and 4047 welding wire as
filling materials. The mechanical properties, microstructure, fracture morphology and second phase particles of T6 state SiCp/AIMMCs
joints were analyzed. The results show that the weld forming of the two kinds of welding wires is excellent, and the weld of 4047 welding
wire is more artistic. The SiC particles in the weld are less, there is a serious barren zone, and no obvious Al4C; brittleness is found. Their
microstructures are dendritic structure, but the dendritic grain of 4047 joint is coarse, while the grain of TiB; joint is fine, because of the
refining effect of the rare earth element Sc, Ce, Be, and the TiB, particles distribute evenly in the weld. The hardness values of the two
joints are approximately symmetrical on both sides of the center of the weld, and the hardness of the weld zone is the lowest, whose
average value is 716 and 600 MPa, respectively. The ‘overaging’ phenomenon of the hardness in the heat affected zone is obvious. The
tensile strength of TiB, joint is obviously better than that of 4047 joint, and its average strength is 171.88 MPa, which is 40.03% higher
than that of 4047 joint, and it is attributed to the in-situ strengthening role of TIB; particles. The pores in the fracture surface of TiB, joint
are few, which is tough-brittle mixed fracture, and there are more second phase particles in the dimple; while there are more pores in the
fracture surface of the 4047 joint, which is ductile fracture, and a few second phase particles exist in the dimple.

Key words: SiCp/6061Al composites; TIG welding; in situ reinforcement; rare earth elements; mechanical properties; microstructure
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