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Effect of braking heat on axle-pan conjunction for
high-speed |locomotive

Yao Yuan', Zhang Hong-jun', Liu Jin-hua’
(L Traction Power State Key Laboratory, Southwest Jiaotong University , Chengdu 610031, Schuan, China;
2 Zhuzhou Gofront Braking Equipment Co.Ltd. , Zhuzhou 412007 , Hunan, China)

Abgract : A heat trander model of axlepan brake device for high-speed locomotive was put
forward by usng ANSYS, contact thermal res stance and the coefficients of heat conductivity in
gap and face were computed, the temperature field property of the device was studied, and the
effect of braking heat on theinterferencefit of the device was analyzed. Computation result shows
that the rational gap between brake hub and out hollow axle is helpful to increase the thermal
resstance and reduce the temperature effect , its recommending value is within 0.5 1 5 mm;
average contact pressure on interference fit face decreases by 5 9% 6 6 % at the end of braking
when the thickness of brake hub is rational, which may decrease the heat effect, and its
recommending valueis 8 mm. 2 tabs, 12 figs, 10 refs.
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Fig.1 Brake device
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Tab.1 Materialsand parameters of brake device
/[[TW- (m- K) 1] /107 6K ! /13- (kg- K) 1] | GPa / (kg- m3)
382 100 500 190 0 30 7 930
30* 50 0 11 6 500 206 027 7 820
( ) 50. 0 12.0 490 190 0 30 7 930
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[9]
L 3
, SOL D45 ,
ANSYS , , 3
Fourier Fg.3 Sructura mode
(201 ,  TARGE170 :
hy = ke/d (6) CONTA 174 , 0 135 mm
kg 0 ,
, ANSYS , 20
, TCC (therma oontact 90 % ,
conductance codfficient) ,
23 [71. 2
2
Tab.2 Braking mode
500 , , / / / / /
(km-h1)| MPa s (m-s2) m / kW
270 480 75 1 000 6 2811 99
3
[6]
2.4 3.1
ANSYS , 4 4
, 1/12 ; SOL ID70
’ 2 i)
(6) :
2
Fg.2 Finite eement mode
[1]
1 L 4
Fg.4 Heat flow vector diagram
2 © 1994-2008 China Jour ctronic Publishing House. All r reser http://www.cnki.net
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Fg.5 Temperaturefield of disk
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Fig.6 Temperaturefield of hub
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Fg.7 Temperaturefield of out hollow axle
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Fig.8 Temperature curve of Fg.9 Temperature curve of
disk fit surfaces
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Fig.11 Curves between

pressure and hub thickness
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Fig.12 Curves between decrease
of pressure and hub thickness
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