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Abstract

Residual stress is generated in the structures as a result of irregular elastic-plastic deformation during fabrication
processes such as welding, heat treatment, and mechanical processing. There are several factors attributed to the origin
of residual stresses, tensile or compressive. The stresses can be determined by destructive ways or nondestructive ways
using X-ray or neutron diffraction. Although X-ray diffraction is a well established technique, it is practically limited
to near-surface stresses. Neutrons penetrate easily into most materials and neutron diffraction permits non-destructive
evaluation of lattice strain within the bulk of large specimens because the radiation is more deeply penetrating for
metallic engineering components. This paper presented application of neutron diffraction technique to the residual stress
measurement using 20 mm thick welded stainless steel plate(100 X 100 mmz)
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Table 1 Chemical composition (%)

C Si Mn P S Ni Cr

0.08 | 1.00 | 2.00 | 0.040| 0.03 |8~10.5]18~20

Table 2 Mechanical properties

Tensile Strength, | Tensile Strength, | Elongation
Ultimate (MPa) Yield (MPa) (%)
> 505 > 215 > 70

Fig. 2 Measured welding sample
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Table 4 Unwelded sample of scattering angle and lattice spacing

Normal direction do

Channel Angle(degree)
C}:j;l:r Error Width Area |Peak Center Error Scattilrzirgi)Angle Lattic(e d:)p acing
354.9 0.18 20.30 | 4601.63 5.678 0.003 92.488 1.26957
Transverse direction do
Channel Angle(degree)
Ciii}:zr Error Width Area  |Peak Center Error Scatte(rzir;i)Angle Lattic(e d:;) acing
354.6 0.22 20.08 | 3057.28 5.674 0.003 92.484 1.26961
Axial direction do
Channel Angle(degree)
Cier}il;r Error Width Area  |Peak Center Error Scatte(rzir;i)Angle Latticza d:)p acing
354.5 0.41 20.99 | 3093.58 5.672 0.007 92.482 1.26963
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