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Fig. 2 Measure point position and strain
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Fig. 1 Residual stress test sample of welding joint gauge arrangement
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Fig. 3 The welding joint after drilling Fig.4 Tensile sample of welding joint
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Fig. 5 Different region scheme of welding joint Bl 6 AREE RSN R DX 38 ) — o A% il 2R
WZ. Weld Zone., FZ: Fusion Zone, Fig. 6 The stress-strain curve of welding
HAZ. Heat Affected Zone, BM: Base Metal joint in different region
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Tab. 3 Elastic modulus of different region
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Fig. 8 Boundary condition of the finite element model
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Fig.9 Stress of drilled joint in 25MPa load case Fig. 10 Residual curve of joint’s different region
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Tab. 4 Residual stress on measuring points by different methods

s BIANAE | 6. — A IR IE TR ) R B AR N )
L(mm) Ae(pe) 6. (MPa) R o (MPa)
2 — 1520 127.0 242. 8
4 —860 100. 6 137.4
6 —515 60 82.5
8 —205 23.9 32.8
10 90 —10.5 —14.4
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Estimation of Welding Residual Stress by Taking into Account
the Mismatch of Material Plasticity and Joint Stiffness

XUE Cai-jun, LIN Hong-zhi. ZHANG Jun-miao

(State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University of Aeronautics and Astronautics, Nanjing

University of Aeronautics & Astronautics, Nanjing 210016, China)

Abstract: In existing residual stress calculation, there is a big deviation between the calculation results
and actual residual stress of welding residual stress, due to not taking into account the effects of
material plastic deformation and welded joint stiffness mismatch. Based on residual stress test of 2219-
T87 TIG welded joints, a residual stress calculation method is put forward in this paper to study the
effect of material plastic deformation and joint stiffness mismatch on the welding residual stress by
using nonlinear finite element and the residual stress-release strain curve in material elastic modulus
partition. Results show that the mismatch of non-homogeneous material plasticity in welded joints
may cause large error in residual stress calculation, and the impact of the residual stress of plastic
deformation is greater than that of the joint stiffness mismatch. The proposed method may modify the
error due to taking into account the mismatch of non-homogeneous material plasticity in welded joints.
Keywords: 2219 Aluminum alloy; welded joints; residual stress; method of residual stress-release

strain curve; plastic deformation of material; stiffness mismatch



