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3-D Characteristics of the Residual Stress in the Plate Butt Weld Between
SA508 and F316L SS
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Abstract

This study is performed to check the three dimensional characteristics of residual stress in the dissimilar
metal weld. Although two dimensional analysis has been widely used for the assessment of weld residual
stress, it has limitations to understand the stress distribution of the third direction. 3-D analysis was done to
understand residual stress distribution of the welded plate. A simple butt-welded plate was considered to show
the stress variation on all direction. A mock-up plate weldment was fabricated with SA-508 and F316L, which
are widely used in nuclear power plants. The analysis results were validated with the measured values in the

mock-up.
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Table 1 Mechanical properties of specimen at ambient temp

Tensile strength | VYield strength | Elastic modulus
(MPa) (MPa) strength
(MPa)
SA508 609.7 479.4 192
SS F316L 482.6 203 195
A82/182 658.3 393.7 214

’| |(5.Dmmflm:hr-ring)u

SUSI1L6L.

o —,

100vmim.. | I 10mm. -

Fig. 1 Dimension and material of mock-up
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Table 2 Specification of Welding Parameters

Preheat/

Method | Voltage(V) | Current(A) | Interpass

Temp(C)
. 121(min.)/
Buttering | SMAW 20~30 110~170 175(max)
Butt GTAW 10~17 70~140 16(min.)/
Weld SMAW 20~28 80~110 175(max)

Fig. 2 Weld passes and order

Fig. 3 3-D finite element model
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Fig. 4 Details of FE mesh for Fusion Zone and HAZ
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Table 3 Equivalent convection coefficient Weld
Temperature (C) heonv+hrad (W/m’K) ‘ SA508 SUS 316L
100 13.57
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A B
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5 . .
700 20.19 Fig. 7 Selected points for temperature measurement
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Fig. 10 X-direction stress distribution on top surface
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Fig. 11 Y-direction stress distribution on top surface
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Fig. 12 Z-direction stress distribution on top surface
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Fig. 13 X-direction stress distribution on bottom
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Fig. 15 Z-direction stress distribution on bottom
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