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Table 1 Electron beam welding parameters for the alloy

Welding Welding Focus Welding rate/
voltage/kV ~ current/mA  current/mA mm s
150 22 2268 14
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Fig.1 Microhardness of different weld zones for various
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Table 2 Mechanical properties for the alloy after two heat treatments

State Test condition Properties Reference column
Rw/MPa Ry, ,/MPa A%  ZI%
NHT 1027 931 13.0 38 Failure in matrix
700 C/2 h AC (AT) Room temperature 1025 945 11.5 33 Failure in matrix
940 C/2 h AC+600 C/8 h AC(SAT) 1176 1043 4.0 6.0 Failure in welded joint
700 ‘C/2 h AC (AT) High temperature 21h Failure in welded joint
940 ‘C/2 h AC+600 ‘C/8 h AC (SAT) (550 ‘C/441 MPa) 101 h Non failure
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Fig.2 Microstructures of welded specimen under different conditions: (a) BZ of NHT; (b) FZ of NHT; (c) HAZ of NHT;
(d) BZ of AT; (e) FZ of AT; (f) HAZ of AT; (g) BZ of SAT; (h) FZ of SAT; (i) HAZ of SAT
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Fig.3 XRD patterns of FZ after different treatments
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Fig.4 Fractography for the different treated specimen: (a) AT, (b) low power microstructure of SAT, and

(c) high power microstructure of SAT
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Fig.5 FZ microstructures for the specimens after single solution and aging treatment: (a) single aging, (b) low power
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microstructure of single solution, and (c) high power microstructure of single solution
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Fig.6 FZ microstructures for the specimens after different solution treatments: (a) 800 ‘C/2 h AC; (b) 850 ‘C/2 h AC; (c) 900 ‘C/2 h AC
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Effect of Two Typical Heat Treatments on Microstructure and
Mechanical Property of Electron Beam Weldment of BT25Y

Xin Shewei’, Zhao Yongging®, Zhou Wei?, Li Qian', Hong Quan®, Mao Xiaonan®, Wang Kaixuan?, Lei Jinwen?
(1. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)
(2. Western Superconducting Technologies Co., Ltd, Xi’an 710018, China)

Abstract: The microstructures and mechanical properties of electron beam weldment BT25Y after 700 <C/2 h AC (AT) and 940 <C/2 h
AC+600 T/8 h AC (SAT) were investigated. The results indicate that the fusion zone microstructure of non heat treatment (NHT)
specimen is mainly composed of o' martensite phase, which shows high microhardness and strength in comparison to base metal zone (BZ).
For the specimens after AT, the a' martensite in FZ transforms to fine « phase which shows similar microhardness regular pattern in
comparison to NHT specimen. The fracture appears in BZ because of lower hardness and strength of BZ in comparison to FZ. Under this
condition the specimen shows bad high temperature endurance strength. For the specimens after SAT, the «' martensite in FZ transforms to
o phase with rather big size and there are continuous or interrupted big sized « precipitation bands along the original £ grain boundaries.
These precipitation bands in FZ lead to the brittle fracture of welded specimen. Under this condition the specimen shows better high
temperature endurance strength.

Key words: BT25Y; electron beam welding; heat treatment; mechanical property
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