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Measurement of Weld Mechanical Properties of SUS316L Plate Using an Instrumented
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Abstract

Different microstructures in the weld zone of a metal structure such as a fusion zone or heat affected
zone are formed as compared to the parent material. Thus, the mechanical properties in the weld zone are
different from those in the parent material. As the basic data for reliably understanding the structural
characteristics of welded PCHE prototype made of SUS316L, the mechanical properties in the weld zone
and parent material for a SUS316L plate are measured using an the instrumented indentation technique in
this study.
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Fig. 3 Indentation load-depth curve
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Fig. 4 Manufacturing process of a lab-scale PCHE

Table 1 Chemical composition of SUS316L

Table 3 Welding conditions for the SUS31

Welding method TIG welding
Welding current, 180 A
voltage 220 V
speed 40 mm/s
Shielding gas, 99.95% Argon
flow rate, 100 ml/min.
discharge pressure 1.0 bar
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Specimen A

Base Material

Alloying element(<wt%) T
C 8§ M P S N O M o
0B 100 200 006 003 1215 1608 20-30 Fig. 5 Weld specim(?r?s of SUS316L strip and their
indented positions
Table 2 Material properties of SUS316L
M of . . .. . “oefficient of
Tem(;i%r?ture E(I?C%T)W Poisson’s Ratio I(jkegI}i?; (’O(r‘l}?;/ﬁ%ty Heeé/ig;}){a)aty Th%%%éz;nsion
20 192 0.3 7966 134 470 159
100 186 0.3 7932 15.08 486 164
200 178 0.3 7889 16.52 508 170
300 170 0.3 7846 179% 529 175
400 161 0.3 7803 19.39 550 179
500 153 0.3 7760 20.82 571 183
600 145 0.3 v 22.25 592 187
700 137 0.3 7674 23.69 613 190
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Table 4 Mechanical properties of SUS316L weld
strap
YS* uTs™
(MPa) (MPa)
Parent material
- Average 253.0 5715
- SD™ 184 56.1
- 95% LCA™ 249.0 559.4
— # of data points 60 60
HAZ
- Average 250.6 607.8
- SD 24.2 676
- 95% LCA 241.2 5817
— # of data points 20 20
Weld
- Average 23.6 669.5
- SD 170 84.3
- 95% LCA 2314 6483
- # of data points 45 45
ASME code Sec. I 1724 4482
(minimum value)

#* YS! Yield stress

= UTS: Ultimate tensile strength

sk SP! Standard Deviation

sk LCA: Lower Confidence Average

Table 5 Nommalized mechanical properties of SUS316L
weld strap based on %% lower confidence

average
Parent material HAZ Weld
Yield stress 1.000 0.969 0.929
UTsS 1.000 1.040 1159
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