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A Study on the Measurement of Bending Constraint Force of STS304 Thin Plate
Using The Load Cell

Jae-On Kim*, Jun-Bin Ko**, Hee-Sang Park’

—{ Abstract l[

The restraint force is required for the accurate measurement and analysis to protect weldment from residual stress.
Also, this residual stress caused by cracks in weldments is often observed in the weldments of large size nozzles
or radial tanks after welding. This paper is preformed to evaluate the welding restraint forces using load cell with
STS304 thin plate which is used as the pressure vessel steel in the industry field. As a result, as the welding currents

are higher and the welding speeds are more slowly, the magnitude of restraint force in process of the flat plate welding
shows to be more large.
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Table 1 Chemical composition of STS304(wt.%)

C Si {Mn| P S Ni [ Cr | Fei| N

0.03 | 046 | 1.27 | 0.04 | 0.01 | 9.42 | 18.71(69.24| 0.01

Table 2 Mechanical properties of STS304

Yield strength Tensile Elongation Rockwell
(MPa) strength (5) Hardness
0.2% offset (MPa) o (HRB)
375 769 472 88

Table 3 Welding parameters

Diameter of electrode(mm) 23
Distance of electrode(mm) 3
Pressure of Ar gas(kglicrn’) 15
Angle of touch(®) 90°
Welding voltage(V) 20
Welding speed(cm/min) 25 | 30 (35
180 | 180 | 180
Welding current(A) 200 | 200 | 200
220 | 220 | 220
2.2 748 AATYA|
2.2.1 2c4(load cell) MZ

1
&2 25}7] 9J5te] AEHA Ao)W(strain gauge)
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Fig. 1 Schematic diagram of bridge circuit organization
for measuring bending force
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Fig. 2 Schematic diagram of experimental device
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Fig. 3 Procedure for measuring the restraint force
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Fig. 4 Strain gage rosette arrangement for determining
residual stress
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