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Fig.1 Heat source model of dry hobbing

machine
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Table 1 Related parameters of gear

processing
SRR HRH
PIHIER L a,/ mm 45
EELA RS (mme 1) 1.6
] F e ny (r-min') 670
®JIHME d) mm 90
RIIREL 2.0
RILFH C, 1.5
RIIEE 17
WRHESM B/ (°) 35
LE N 36
ARk AL m/mm 2.0
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Fig.3 Mesh model of dry hobbing machine
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Table 2 Material thermophysical parameters

FESFR | BB/ (kg m”)

9Crl8 7750 0.0293
HT250 7150 0.0530
BRA4a 2680 0.1380
455 7850 0.0520
S390 8400 0.0810
20CrMOH 7840 0.0440

PR /(W mm - K)

FRT A | LR /(T kg K

0.85 450
0.63 500
0.55 963
0.79 450
0.60 460
0.82 460
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Fig.4 Comparison of temperature field between simulation and thermal image
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Fig.5 Temperature rise trend of key components
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Characteristic Identification and Distribution Optimization of
Temperature Field of Dry Hobbing Machine

DU Yanbin, LI Bo, YANG Xiao, HE Lang

( Chongqing Key Laboratory of Manufacturing Equipment Mechanism Design and Control, Chongqing Technology and
Business University, Chongqing 400067, China )

[ABSTRACT]

by the thermal characteristics of the machine tool. In order to explore the thermal state of the green dry hobbing machine,

Gears are important basic parts in acrospace and other fields, as well as their processing quality is affected

an identification method of temperature field characteristic combining multi-field coupling simulation and thermal imaging
reconstruction is proposed. Based on the characteristics analysis of the multi-source heat flow of the dry hobbing machine,
the temperature field simulation model of the dry hobbing machine with the coupling of structure-heat-fluid multiphysics
is established. Then, combining thermal image reconstruction and simulation analysis, the temperature field distribution
characteristics of dry hobbing machine are revealed and its key thermally sensitive parts are determined. On this basis, a
multi-dimensional optimization strategy for temperature field distribution of dry hobbing machine is proposed. The results
can provide theoretical support for the thermal balance design and thermal error compensation of dry hobbing machine.

Keywords: Green manufacturing; Dry hobbing machine; Temperature field; Multi-field coupling; Distribution optimization
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