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Thermosetting-coupling analysis of large rectangular spinning box under
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Abstract : Aiming at the problem that the thermal stress of the large rectangular spinning box affects the sup-
port, taking the 12-bit biphenyl gas-phase heating large spinning box of a company as the research object, the
ANSYS finite element analysis of the whole structure of the rectangular spinning box was carried out, the influ-
ence of the support on the temperature variation law of the support was studied, and the thermal stress varia-
tion of the support under different external constraints was analyzed. The results showed that the heat dissipa-
tion of the support through the support was faster than that in the air. Even if the insulation layer was added to
the support and the support surface, there was still a large temperature gradient in the support area. For spin-
ning box, the maximum thermal stress occured at the bolt hole of the box support, the thermal stress at the
four corners of the pump seat was more obvious, and the temperature gradient of the spinning box assembly
ring was smaller. When the temperature gradient was less than 10 C , the thermal stress of the support was not
affected by the change of the constraint. When the engineering design apply, the material with good thermal

insulation properties is selected and the ability of bolt tightness is adjusted properly in order to reduce thermal

stress and ensure the safe operation of equipment.
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Fig. 1  Structure diagram of spinning box
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Fig.2 The solid model of rectangular spinning box
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Fig.4 Cloud diagram of temperature distribution

of rectangular spinning box without supports
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Fig.6 Thermosetting-coupling stress cloud diagram
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Table 2 Different type of constraints
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1 U =U=0 U =U=U=0 U =U=0
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3 U =0 U =U=U=0 U =0

4 U =U=U=0 U =U=0 U =U.=0
5 U =U=U=0 U=U-=0 U, =0

6 U =U=U=0 U =0 U, =0
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Table 3 Maximum equivalent stress at the

supports under different constraints MPa
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3 223.92 350.77 254.80  37.47 79.12
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6 356.18 229.15 274.27 68.54 101.70
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Fig.9 Effect of temperature gradient on support stress
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