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Three dimensional stress testing of welded joint of
titanium heavy plate
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2. Luoyang Institute of Science and Technology, Luoyang 471023, China)

Abstract: The normal method of testing stress was employed to contrast and analysis the welding joints in titanium-alloy
thick plate. A new measure about testing three dimensional stress was innovated which was suitable to narrow-gap
welding in titanium, that is curing blind holes layer by layer and symmetrically. The method overcomes the disadvantages
about which the three dimensional stress distributed areas are strait, the variation of stress gradients is big, and the control
of testing stress is difficult. Therefore, the testing of three dimensional residual stresses in titanium heavy plates is
realized and the regularities of distribution of weld joints in titanium heavy plates can be gained.
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Fig.1 Sketch map of testing TA2 residual stress about curing
blind holes layer by layer and symmetrically (Unit: mm): (a) S
100 mm curing layer and order of testing; (b) Curing position map
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Fig.2 Sketch map of stress direction

[14-17]



20 1
3
0~5 mm 5~10
10 mm mm 20 mm
5 mm 4
300 300
(b)
o — LI R J1
o — BERIR S
200 200+
[+ ] -]
(=™ (=™
> p=
® 5
100 100
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Distance from welding line/mm

Distance from welding line/mm

3
Fig.3 Residual stress distribution at surface: (a) At upper surface; (b) At base coat
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Fig.4 Residual stress across direction of

thickness: (a) Centre of welding joint; (b) 10 mm
from centre of welding joint; (¢) 20 mm from
centre of welding joint; (d) 40 mm from centre of
welding joint; (e¢) 60 mm from centre of welding

joint
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