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Numerical Modeling of the Transformation Temperature Effect on Welding
Residual Stress Releasement
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Table 1 Chemical composition of materials used

Materials C Si Mn P S Ni Cr Cu Mo B

HT&0 012 | 0.28 | 090 | 0.008 | 0007 | 002 | 067 | 0.15 | 0.34 | 0.0009
9%Ni 0.09 10226 | 058 | 0.006 | 0006 | 8.72
Mild Steel | 025 | 034 | 058 | 0.03 | 002 | 001 | 0.01 0.002
STS304 006 | 053 | 13 | 003 | 001 | 88 | 186

Table 2 Mechamcal and thermal properties of materials used in room temperature

; ) | Thefmal 177 e Tf;n,;erature
v Thermal Yield ‘ -
Specific - Expansion . Young's | above which
Materials Heat, C Condu}c{:tmty, Coefficient, De(rll{s%&f)p Stre;jngth, Modulus, E| yield strength
; (J/keC) (w/mC) ¢ & (MPya) (MPa) | becomes zero,
; (10°/7C) wm(T)
i HT80 546 0.15 1.2 7.8 80 21000 830
99%Ni 504 0.15 1.3 79 64 20500 930
Mild Steel 546 05 1.2 7.8 31 21000 830
STS304 504 0.125 1.75 79 28 20400 950
Table 3 Parameter of Heat input in welding conditions
. Average Temperature, Heat Input,
Materials
Tav =Q/2c o Wh[TC] Q/hl]J/cu]
HTR80 31 1509
9%Ni 31 1410
Mild Steel 37 1800
STS304 34 1300
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Table 4 Data for considering phase

transformation
Transform
—ation
Eqgivalent f}i.lzsiten range
Materials | Carbon, Temneg durmg
Ceq - raturrc)e cooling

HT80 05 810C | 450~250

9%Ni 0414 |[830C | 380~160

Mild )
0.363 | 850C | 780~540
Steel

STS304 - : No

cooll
Comp 33 of Global Stress Layer 1 (x1000)

—iactual thermal stress, —-:virtual thermal stress with plastic
deformation from®, { | {:amounts of plastic deformation

Fig.1 Four typical thermal stress curves during coo
by transformation difference
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(b)Mild Steel

Comp 33 of Global Stress Layer 1 (x1000)
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' Fig2 Change of Thermal Stress
during heating and cooling.
- 0.019 - 1.8
Temperature (Integraticn Point) (x1000)
- «-sNode 14 + --Node 46
Noge 71

a—~»—hode 79

(c)9%Ni Steel

—317—



