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Electron beam welding process of CT20 Ti alloy

ZHAO Bin, YANG Ying-li, ZHAO Heng-zhang, DU Yu, GUO Di-zi

(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: CT20 alloy plates was welded by using vacuum electron beam welding process, through observing the
microstructure, testing the microhardness and the microstructure and property of welded joints, and the formation of
porosities in the weld were analyzed. The results show that the porosities are formed in weld metal when CT20 alloy is
welded by vacuum electron beam welding, the hardness value of weld metal is higher than that of the base metal, but the
impact toughness value of the weld metal is lower than that of the base metal. The partial coarse original # phase in the
weld and HAZ metals are changed into the supersaturated acicular martensite. There are a little acicular o' phase in the
middle of the weld metal, and the interlaced o structure is formed.
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Table 1 Parameters of electron beam welding
. Beam Focus Welding
Accelerating
Sample ltaoe/kV current/ current/ speed/
VoTage mA A (mm-s ")
H1 150 9 2.27 20 1
H2 150 7 227 20
( H1 H2)

H3 150 9 2.25 20

H4 150 7 2.25 20 “

1 CT20

Fig.1 Macrographic of welding joint of CT20 alloy: (a) H1; (b); H2; (c) H3; (d) H4
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Table 2 Mechanical property of CT20 alloy plate and welded
samples
RT 20 K
Sample
Ruw/MPa Ry2/MPa  A/% Ruw/MPa  A/%
Base 670 550 24.0 1300 12.0
H1 790 720 15.5 1275 7.9
H2 775 715 15.0 1300 9.3
2 CT20 H3 785 695 16.5 1250 115
Fig.2 Microstructures of EB welding joint and HAZ of CT20 4 795 705 15.5 1320 2.0

alloy: (a) Welding joint; (b) Base metal; (c) Heat effect zone
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Fig.4 Microhardness curve of welding joint of CT20 alloy
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Fig.3  Fractographs of EB welding joint of CT20 alloy: 2) CT20
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