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Table 1 Thermal physical properties of experimental material
Tempenature T/ C 20 100 200 300 400 500
Density d/ ( t*m %) 7.85 7. 82 7.79 7.76 7.72 7.69
Specific heat at constant pressure ¢/ (kJ°kg "K' 0.47 0.48 0. 50 0.5 0.53 0.55
Thermal conductivity A/ (Wem™ 'K~ 1) 37 39 39 38 37 35
Linear expansion factor &/ (10 ° T 12.0 12.2 12. 8 13. 4 13.9 14.3
Elastic modulis E/ (10° MPa) 2.11 2.07 2.00 1.9 1. 83 1.73
Resistivity €/ (Q°mm?°m~ ") 0.28 0.33 0. 40 0. 47 0.59 0.71
2 60
Table2 Mechanical properties of experimental material -1
Yield Tensile
Temperature N th ) th Elongation Impact energe
°C streng streng 500 ) [
r 6/MPa  o/MPa 0 Axdd 3 b
25 450 556 25% 1774. 19
350 420 565 30% 219 - 2—‘5
: 200 B
. ) 1
R R 1 Fig. 1 Groove face
° ° b
. 150~200 C, ,
607  ($3.2 mm), 1=100 A, ) 3.4
U:24 V, V:73 mm/mln; ANSYS 2.3
607 ($4.0 mm), 1= )
170 A, U=28V, v=138 mm/ . PW TH (
min. ) . PWTH
° b o
3 Ox
Table 3 Longitudinal residual stress after multi repaired weld
Distance from weld center I/ mm 0 22 30 45 60 70 90 120
o, after 1st repaired— weld 588. 07 162. 99 101. 44 58.83 —117.5 —263 —10. 4 —25.4
o after 3rd repaired—weld 573. 82 308. 87 169. 68 98. 45 —25.41 —46.3 —116.2 —34.5
oy after Sth repaired— weld 524.27 465. 41 396. 58 215.36 56.26 —210.2 —85.46 —25.3
4 oy
Table 4 Cross residual stress af ter multi- repaired weld
Distance from weld center I/ mm 0 22 30 45 60 70 90 120
o, after Ist repaired— weld 465.9 251.0 —545.74 —255.7 —228.13 — 6669 —21.04 —6.32
o, after 3rd repaired— weld 452. 65 20. 3 —380.46 —440.2 —416.28 —297.61 —118.2 —23.67
oy after Sth repaired— weld 441. 24 22.12 550.14 —645.9 —427.92 — 86 61 —27.47 —10. 34
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Table 5 Weld residual stress by PWTH after the fifth repaired weld
Distance from weld center // mm 0 22 30 45 60 70 90 120
Longitudinal residual stress 6,/ MPa —6.9 —36.4 56. 89 —11.93 12.73 —228 44. 44 12. 46
Cross residual stress 6,/M Pa 7.03 —94.9 63.54  —19.36  —57.24 —122.4 —22.19 6. 64
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Fig. 2 Analysis of longitudinal stress
calculated and measured
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Fig. 3 Analysis of cross stress calculated and measured
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