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Table 1 Chemical composition of base material (w/%)
Element C Si max Ni Co Cr Al Ti B w Fe Mo Cu
max  max max max max  max
Rf}‘i‘lll‘:d 0.05/0.15 1.0 Bal. 0.5/25 20523 05 015 001 02/1.0 1720 810 0.07
Mf/z?l‘]‘;ed 0.083 044,038  Bal.  0.75 2126 029 0.06 0.001 0.4 18.57 822 0.09
x2 BEIZSH
Table 2 Parameters of welding process S~
Welding Welding  Welding speed/ Flow of | \
current/A  voltage/V mm-s”’ protective gas/L-min”' o
25 9 1.2 10~15 /
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Fig.2 Microstructure of the base material and EDS spectrum of

the precipitates in the base material
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Fig.3 Cross section macroscopic metallograph of welded joint
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Fig.4 Weld microstructures after different heat treatment processes: (a) without heat treatment; (b) heat treated at 1050 °C, (c) heat
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Fig.5 Energy spectrum of the joints after different heat treatments: (a) without heat treatment, (b) heat treated at 1050 °C, (c) heat treated
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Table 3 Composition of welds after different heat treatments (/%)

Element Si Mo Cr Fe Ni
Without treatment 0.90 10.39 23.01 17.35 48.35
1050 C 1.04 11.33 22.47 17.32 47.85
1100 C 2.50 35.85 24.82 9.58 27.25
1150 C 1.73 20.45 20.97 15.06 41.80
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Fig 6 Effect of heat treatment on hardness of welded joints
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Fig.7 Effect of heat treatment process on tensile strength of

welded joints
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Fig.8 Fracture morphology of welded joints: (a) without heat treatment, (b) heat treated at 1050 °C, (c) after heat treated at 1100 °C, and

(d) heat treated at 1150 C
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Effect of Heat Treatment on Microstructure and Properties of Hastelloy X Welded
Joints

Sun Yubo'?, Jin Pengli', Ma Jinhui', He Jing', Cui Jinghao', Zhou Keren', Cui Mengxi', Ding Kunying'~
(1. Civil Aviation University of China, Tianjin 300300, China)
(2. Tianjin Key Laboratory of Civil Aircraft Airworthiness and Maintenance, Tianjin 300300, China)

Abstract: Effect of different heat treatment processes on the microstructure and mechanical properties of TIG welded Hastelloy X welded
joints was studied by SEM and EDS. The results show that the central area of the weld is mainly composed of fine equiaxed grains, and the
fusion zone is dominated by dendrites. The secondary phase is not precipitated in the weld joints heat treated at 1050 °C, while a large
number of secondary phases are precipitated in the grains at the grain boundary at 1100 °C. The secondary phase at 1150 °C are partly
redissolved. The tensile strength of the joint reaches up to 773.49 MPa after heat treatment at 1150 °C. The joint treated at 1100 °C shows
intergranular fracture, while the rest exhibit ductile fracture.
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