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Fig.1 Double ellipsoid model of heat source
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Table 1 Speedup ratio of different solvers
and CPU matching

Solver 1CPU 2CPU 3CPU 4CPU
Direct sparse 1 2.02 3.01 3.94
Hterative sparse 1 1.86 2.67 3.52
Hardware sparse 1 2.1 3.10 3.99
Direct profile 1 1.94 3.00 4.32
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Fig.2 Heat source model of zonal

Gaussian distribution
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Fig.3 Two kinds of mesh schemes used in calculation
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Table 2 Calculation schemes of different

mesh and heat subsection

Heat source Fine mesh Coarse mesh

Moving (1) Moving (3) One segment
(4 ) Two segments ( each seg-
meni is 240 mm)
Segment  (2)One segment  (5) Three segments ( the first is
120 mm, the second is 240 mm,

the third is 120 mm)
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Table 3 Calculation time comparison used different schemes

Computer One segment Coarse mesh Coarse mesh Coarse mesh
Moving fine mesh
schemes fine mesh ( three segments) { two segments) (one segment)
Computer-type SP2 Sp2 Origin Oﬁgin Origin
CPU numbers 12 12 3 3 3
Computer time( h) 48.5 5.77 0.311 0.286 0.251
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(b) Welding temperature field
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Fig.4 Calculation model and temperature
field of box-pole
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