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Abstract: The influence of loading direction and weld reinforcement on fatigue performance of TC2 ti-
tanium alloy TIG weld seam was investigated via fatigue experiments and SEM fracture observation.
The results show that the fatigue life of retaining weld reinforcement specimens is lower than that of
removing one in the same weld direction. The fatigue life of oblique weld specimens is higher than that
of straight one with the same weld reinforcement treatment. The initiation of removing weld rein-
forcement specimens’ fatigue crack sources is in the hole defect, but the weld reinforcement specimen
initiate at the weld toes. During the early stage of fatigue crack propagation, the cracks all grow inside
the weld seam metal with obvious fatigue striation. And the fatigue cracks of oblique weld specimens
pass through the weld seam into the base with a typical toughness fatigue striation during the last
stage of fatigue crack propagation. The dimple of straight weld specimens is little and shallow in the
final fracture zone. The oblique weld specimens broke in the base metal area, and the dimple is dense.
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Fig.1 Shape and dimension of fatigue specimens
(a), (b)straight/oblique TIG weld seam; (c) , (d) retaining/removing weld reinforcement
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Table 1 Fatigue experiment results

Type of TC2 fatigue specimen N

S
19)]
~

Nso

66318, 95983,
86946,112305,
97634,90330,
78263,94114,
84628,70247,
51822,87591

Straight TIG weld seam, retaining

weld reinforcement

83132 4.919769 0.089845 0.018262

127926,157399,
366649,180254,
90066,175201,
225342,135225,
478543,169752,
117424,153678

Straight TIG weld seam,

removing weld reinforcement

176882 5.247683 0.203557 0. 038790

155502,225197,
185692,111464,
178362,194350,
165692,234279,
191899,225630,
208253,143967

Oblique TIG weld seam,

retaining weld reinforcement

181359 5.258539 0.093527 0.017786

424817,211823,
326445,342264,
227139,117234,
263330,108435,
487026,302795,

257452,187264

Oblique TIG weld seam,

removing weld reinforcement

248085 5.394601 0.199732 0.037024
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Fig. 2 Schematic of stress distribution of straight

and oblique weld seam
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Fig. 3 Macroscopic fracture appearance 1-straight seam;2-oblique seam

(a)removing weld reinforcement seam; (b) retaining weld reinforcement seam
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Fig. 4 Microcosmic fatigue fracture location 1-straight seam;2-oblique seam

(a)removing weld reinforcement seam; (b) retaining weld reinforcement seam
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Fig. 5 Fracture appearance of initiation sites (a)retaining weld reinforcement; (b) removing weld reinforcement

K6 S LAY g I B RHR I 57 R R NPT TR YR RS . TR RO R IX A
Wi s, fEYRA I BRI B TE R SE WL A 0T AN L A0 I B/ LA TR RET AR L



126 BT 2 2018 4F 2 H

K 6Ca-1D. (b-D s, BEERSY RRRALY EE XN B RS P2 90 F) . ELRERF B 0P R
FPp, B A R A TR IR AGRARB W R RS XA 20T R S AR X 4 DX PR T
6Ca-2) 7R s X T RURSE LU A REY G 0. R 97 R S 01 R AR S8 1 9% 57 4% ) RS LE B AR
1 SR AEVEARERS REIE SR X3 R BRI SRR RV O B 55 7 A AW T BRI RS 2
RUNE 55 LY R . I TARMEEEMF T Z N /T TRFNES . X 5R 1 PSLgesiR—5.

B 6 P RXEOES 1w 2-E M
() HARAE R0 (b) RHEAE R 2L

Fig. 6 Fracture morphology of propagation areas 1-early stage;2-last stage

(a)straight weld seam; (b)oblique weld seam
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Fig. 7 Fracture morphology of fatigue rupture regions (a)straight TIG welding; (b)oblique TIG welding
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