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A Study on the Analysis of the Thermal Stress in Process of STS 304 TIG Welding
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Abstract

Residual stress caused in the weldments with high restraint force are often dufing welding observed in the
weldments of large size nozzles or radial tanks. The reason is that quantitative analysis about thermal

stresses during welding is lack for this weldments.

rlw

o verify FEM theory. the temperature was measured with thermocouple in a real time in this paper. Also

analysis of the thermal stress for welding condition is performed by ABAQUS program package on various

welding condition in STS butt welding,
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Table 1 Welding parameters

Diameter of electrode(mm) 2.3
Are length(mm) 3

Flow rate of Ar gas(l/min) 4~5
Angle of touch(") 90"

- Weldmg -;sb-eéd-((mr;l/é) 125 | 30 55

180 180 180
Welding current(A) 200 200 200
220 220 220
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Fig. 1 Schematic drawing of device for measuring
temperature
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Table 2 Thermal conductivity at various temperatures

Temperature(C)| 20 | 200 | 400 | 600 | 800 |1000

Thermal
conductivity 116.3| 17 | 19 | 22 | 27 | 31
(W/m - )

Table 3 Thermal expansion coefficient at various
temperatures

Temperature(C) | 100 | 316 | 538 | 649 | 982

Cocfficient of
thermal expansion | 17.3 | 17.8 | 18.4 | 18.7 | 20.2

(10°/%)
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Table 4 Properties at various temperatures

Tcmperatum(’C) 37.78 | 148.89 260 371.11 | 482.22 | 593.33 | 648.89

M“"“‘“‘”’f 20011 192 184.24 176.65 | 153.19 | 131.79 | 114.55
_elasticity(GPa) R T

Vel phess m | || oa 71 56 | 44
Tensie strength  5ag 49 | 520,28 | 506.56 | 492.74 | 447.96 | 354.96 | 306.64
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Fig. 5 Stress distribution on 4mm distance from
bead at welding condition 200A, 3.0mm/s
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Fig. 6 Stress distribution on 4mm distance from
bead at welding condition 180A, 3.0mm/s
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Fig. 7 Stress distribution on 20mm distance from
bead at welding conditions 200A, 3.0mm/s
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Fig. 8 Distribution of effective and width-direction
stress on a welding direction at welding
conditions 200A, 3.0mm/s
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Fig. 9 Distribution of effective and width-direction
stress on a welding direction at welding
conditions 180A, 3.0mm/s

£49 A9 el Bl RESHe gL
AL RHE AAoE A9 g, A4 o
FUE Agoe o|5e ¥ ¥E wo|T ot

ol 44 Bl & £¥ 9 £ w2
Aol wre} thax, A A FA 9=
& HoFa qlvd, AgeEel Pie IWFezd
SHo EX} FAp qubﬂ Holw 3}, &

o] d4& vehi %L‘r

44 SPST WE SHIEL I

Fig. 104 Fig. 115 ¥x=elAx9 AZ7F 5mm,
3mm¢ wf Feke] g3 X2 el

A ?J%EL\—?- sl Agte] Z27] v ol 244

9 YJEFE AT Fxef zold we} MFEHE A

7k Aol 7} ;JE-E- L T RAME e YE el Aot A

Z1A Aok 2 & & lFe] ARk A2 83

100

50

o Welding current 200A
/ 75mm from start point,
o Smm from bead
/ - 2,5mm m/s
7

Stress{MPa}

-o- 3.0mm m/s
A 35mm m/s

0 ' ZI() 46 G;’)
Time(sec)
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Fig. 11 Width-direction stress on welding speeds at
3mm distance from bead
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