BRICHATTOEEREZLREELE LGVEFRRAAZEIC
& B FME RIS N5 0O EIERIRE A

Semi-nondestructive Measurement of Asymmetric Residual Stress Field
using Indentation Technique without Reference Load

RICRZRZ e TARTERE (] B

R Shigetaka OKANO
KRR TpFzeR 2H 1IE A Masahito  MOCHIZUKI

Non-Member
Member

In stress measurement using indentation technique, the value of stress was calculated by the difference in
load with and without residual stress. Even in the measurement of asymmetric stress filed using
asymmetric indenter such as Knoop indenter, the reference load without residual stress was required for
calculating the existing residual stress. However, it takes a lot of work to apply stress measurement of the
part with hardness change due to mechanical machining or welding-induced phase transformation,
because the reference load with hardening or softening due to machining, welding or some kinds of
thermal assisted manufacturing is required. Then in this study, new methodology of semi-nondestructive
measurement of asymmetric stress field using indentation technique without reference load was proposed.
In the newly developed method, two or three different shapes of indenters such as Knoop and Vickers
indenters were used. The developed method were experimentally validated to compared with that

measured by X-ray diffraction method.

Keywords: Semi-nondestructive stress measurement, Weld residual stress, Asymmetric residual stress field,

Indentation technique, Knoop indenter, Vickers indenter
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Fig. 1 Load-depth curve obtained in indentation test with

and without residual stress
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Fig. 2 Load-depth curve obtained in indentation test using

Knoop indenter with asymmetric stress field
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Table1 Chemical compositions (mass%)

C Si Mn P S

0.15 0.28 143 0.015 0.005

Table2 Mechanical properties

Yield Stress Tensile Elongation
(MPa) Strength (MPa) (%)
440 544 26
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Fig. 3 Load-depth curve obtained in indentation test using

Knoop indenter and Vickers indenter
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Fig. 4 Ratio of indentation load between Knoop indenter

and Vickers indenter
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method and instrumented indentation technique

Table 3 Conditions for X-ray stress measurement

Size of collimator, ¢ (mm) 2
Time of count (s) S0fbase metal).
100(weld metal)

Distortionless 26 angel 1564
Oscillation (deg) 3
0.0,13.6,19.5,24.1,

Y angle 28.1,31.8,35.3,
38.6,41.8,45.0
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Fig. 7 Comparison of residual stress distribution between
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indentation and X-ray diffraction method
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