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Temperature Field of Sted Plate on Roller Quenching Machine
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Abgtract : The effectsof heat tranger coefficient and quenching modeson the temperature field of
a gted plate during quenching on a roller quenching machine were anayzed by a heat trander
control equation derived. The results showed that if the heat transer coefficient increaseswithin a
certain range, the boundary conditions of convective heat trander afect the surface and internal
temperature of aplate of certain thickness sgnificantly in its quenching process. It wasfound that
the roller quenching machine has such characterigtics that the sted plate is cooled in a highr
pressure quenching zone where the cooling intendty is © high that the temperature gradient can
be kept great insde the plate to ensureits high cooling rate, then the plateisfully quenched in the
low-pressure quenching zone with lower cooling rate, thus decread ng the temperature gradient in
the plate with itsinternal thermal stress reduced.
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FHg.1 Temperature drop at plate core with different heat tranger coefficients
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Fg.2 Cooling time at plate core and surface with different heat tranger coefficients
(& —80 mm; (b) —50 mm; (c) —80 mm.
2.2 15
3.5 kwW/ (m* K) ,
3 20 mm
500 , 1
]l , 2
1000
() — SR (b) e BRI 1
R B 4 mm — Wk ITA 2
800F “N_
F AR Tt
600 f -BEHLY 4 mm
5: :. R 3 mm
< \
a0l e
200 -
0 5 lb 1I5 2b 2IS Sb 3'5 40 0 5 lb 1I5 20 2IS 3I0 35 40
t/s t/s
3
Fg.3 Temperature drop at different thicknesses with different quenching modes
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Fg.4 Temperature drop at different thicknesses with different quenching modes
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