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Thermo-stress Research of Supporting Nozzle Plane Board in Electro-magnetic

Cast-rolling Process and Its Structural Optimization

MAO Da-heng , LIU Nian-chun
( College of Mechanical Electronical Engineering, Central South University, Changsha 410083, China)

Abstract: A three-dimensional FEM calculating model for thermo-stress coupling analysis was developed with finite
element software package ANSY S to calculating the thermal stress distribution in supporting nozzle plane board. To optimize
the distribution of thermo-stress in plane board and reduce the thermal displacement, especially to reduce the upright thermal
displacement that associates with the plane stability of nozzle, the plane board’s structure was improved, and the calculating
research of the thermal stress distribution was prosecuted in factual technics conditions. The research results show that the
thermo-stress is remarkable in plane board, and the stress concentration is distinctly. Biggish thermal displacement exists in
plane board, especially on the upright orientation, the thermal displacement value is maximal, which is the main reason that
causes the deformation failure. The thermo-stress in optimized plane board is increased a little, but the stress concentration is
improved, and the thermal displacement value is decreased remarkably. The results prove that the optimized structural plane
boards adapt to technics request perfectly.
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Fig. 1 Three-dimensional geometric model of supporting

nozzle plane board
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Fig.2 Three-dimensional temperature and temperature
gradient distribution of prime structural plane
board
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Fig. 3 Three-dimensional thermal displacement

distribution of plane board
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Fig. 4 7 axis orientation thermal displacement distribution

of plane board
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Fig.5 Equivalent thermal stress distribution of plane board
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Fig. 6 Thermal displacement distribution
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Fig.7 Z axis orientation thermal displacement distribution
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Tab.1 Maximal thermal displacement comparisons in

different directions mm
UES e VX X Jy 1) \&iL! Z 7514
JREEE 1.907 0.691 1.164 1.593
HEL 1.974 1.135 1.965 0.267
HE2 1.038 1.862 0.920 2.077
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Fig. 8 Equivalent thermo-stress distribution
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Tab.2 Maximal thermo-stress comparisons in different

Directions Pa
HE RN T] X7 Y )51 Z 751
JREH 7.04x10° —1.12x10° 9.47x10° 9.95x10°
FEL 926x10° -121x10°  -120x10°  —1.13x10°
VEY) 8.03x10° -1.08x10° -8.04x10° -8.77x10°
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