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Summary: The paper present an analysis of already known graphical methods for definition of the welding 
(residual) deformations inevitably arising due to the  thermal influence of highly concentrated sources of 
heat, in particular by a welding arch at producing welded metal structures. Explained are the deficiencies 
(assumptions) of each of the methods, whose improvement generates interest. Based on the authentic data 
received by N. N. Rykalin and presented in his work: «Calculation of thermal processes at welding», a three-
dimensional model of a thermal cycle of welding is proposed (distribution of temperatures in each of three 
systems of coordinates) as a linear fast-moving source in a hit-emitting mild-steel St3 plate while semi-
automatically welding thin plates end-to-end in the environment of carbonic gas at steady modes of process. 
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        0,    
  t,  0 0,2 0,3 0,5 0,7 0,9 1,0 1,1 1,3 1,5 2,0 3,0 4,0 5,0

1 3332 2941 2515 1526 720 265 146 76 17 - - - - - 

2 2349 2207 2041 1589 1092 663 492 355 168 70 4 - - - 

3 1912 1834 1741 1473 1147 822 675 542 329 184 30 - - - 

4 1650 1600 1538 1357 1125 876 756 641 441 285 73 5 - - 

6 1339 1311 1278 1175 1037 878 795 713 555 415 167 15 - - 

9 1083 1068 1049 993 913 817 765 711 602 496 270 48 5 - 

16 794 788 780 756 722 678 653 627 570 512 364 137 35 6 

25 617 614 610 598 581 558 545 531 500 466 374 200 84 27 

36 497 495 493 486 476 463 455 447 429 408 351 227 124 57 
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1 2 3 4 5 10 15 20 25 
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1,13/0,91 1,01/0,99 1/1 1/1 1/1 - - - - 
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2006 1744 1439 1269 1151 831 681 134 102 
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