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Research on EBW Joint Low Cycle Fatigue Property of TC4-DT Alloy
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[ABSTRACT] The EBW joint of TC4-DT titanium
alloy with thickness of 50mm is conducted to invest to the
microstructures and fatigue properties in differrent loca-
tion of joint, and compared with the base metal of TC4-
DT titanium alloy. Based on the observation for micro-
structure and testing of fatigue property sample, it shows
that the 2N; fatigue span of TC4-DT titanium alloy EBW
joint is equal basically to those of base metal when the A,
/2 expermental strain amplitude is lower than 0.6%. With
the increasing of plastic strain amplitude, the difference
between the fatigue span of joint in the upper postion and
lower position and base metal occurs obvoiusly, in which
the 2N; fatigue span of base metal is the highest, and the
lowest in the upper postition.
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Fig.1 Microstructure of base metal of TC4-DT
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Fig.2 Sampling location of low cycle fatigue for the joints
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Fig.3 Dimension of low cycle fatigue sample
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Fig.4 Microstructure of base metal after heat treatment
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Fig.6 Macrostructure of fusion zone of the joint
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Fig.7 Microstructure of fusion zone of the joint
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Fig.8 Low cycle fatigue curve of base metal of TC4-DT
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Fig.9 Low cycle fatigue curve of the upper sample
of TC4-DT joints

UM 45mm Y HL T RO I I R 7 1) 40 R U 2
JZ, 43 B EA TG R % 57 Pk RE IR, ] Asf 4t Xk TR A% oA T %)
BERA IR AT T 98 57 PERE , 4004 H X 1o A A0 o198 5 1
AEHZR, &5 5 WA 8~10 Ui, I 11 Bl b B ARk
ARG )% 57 £ Y HE 3%

1.6F
<l
b JL2r
,I.r
i Ae,
=
1 08+
n4p
L4l L llllllll“‘\‘l Lol Lb i innial L naan
10! 10° 10 1y 10 10"
AN I

E10 TC4-DTEFHIEHETEMBREREFTIEMEMHELE
Fig.10 Low cycle fatigue curve of the lower sample
of TC4-DT joints
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Fig.11 Curve of Ag/2-2N, of base metal and the joints
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Fig.12 Hysteresis loop of base metal and the joints
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Fig.14 Fatigue fracture photos of TC4-DT alloy joints
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Fig.13  Fatigue fracture photos of base metal sample alloy joints under high strain ( Az/2=1.6%, 2N,=88 cycle )
of TC4-DT thick plate
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Fig.16 Fatigue fracture sections of the upper samples of TC4-DT
alloy joints under low strain ( Ag/2=0.5%, 2N,=9001 cycle )

Fig.18 Fatigue fracture sections of the lower samples of TC4-DT
alloy joints under low strain [ A&/2=0.4%, 2N,=31075 cycle )
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Fig.3 Metal structure of argon arc welding layer
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