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(b) Calculation model

Geometric model of winder disc braking pair
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1
Tablel Friction pair mater &l parameters
M aterial p/(kg m3) c/[3- (kg K) “*] kK/[W- (m- K) '] To/K
A sesosfree 2206 2530 Q 295 293 0
16Mn steel 7866 473 53 200 293 0
; y ( )
1 . y Z
W $/| -3 y 3
; 330 7K(57.7 ),
; 293 0K(20.0 );
2 2 b . L 1
1 4 1 L
39 769 , 63 653 . ,
2 3 3‘ 1 1
( Max: iil:.‘_")l
0 O 98MPa, 0 12m/9 0.025 itk 20
B /T 3721-1999 , Q 98 M Pa 0.0125
7.5mls .2 !
4 11
Max: 330.7 330
0.025 3 1° " v
. 1, = Hm*®
Friction surface Y/m ) .
0.0125 i - 4 1 |
13 4 2 310
- 0.025
X 0.0125 300
.— 13 h 0 J/m
{d Min: 293
Fig3 Variationsof friction surface temperature with time
) 3
i ; 2s
Min: 203 ) 2s
Fig2 Temperature field of brake shoe at the . 350 9 K(77.9 );
end of braking process ; 33L.0K(58 0 )
2
: (779 )
7.5m/s 0 98 M Pa
4 11 s
, ) , 3 ) )
X ( ) ;
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Rotation direction of friction disc

Fig4 Contact schematic diagran of brake shoe

standard gpecimen on friction disc
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Simulation and Exper imental Resaarch on Three
D imensional Transient Tem perature
Field of Brake Shoe for W nder D i Brake

ZHU Zhen-cai, $H | Zhi-yuan, PENG Yu-xing, CHEN Guo-an
(College of M echanical and Electrical Engineering, China U niversity of M ining and Technology, Xuzhou 221116, China)

Abstract: Cambining practical operating condition of minewinder disc brake, based on the heat conduction theory
and integral-trandom method, smulation of temperature field under nomal braking condition was carried out by
aoplying numerical analysis ©oftvare, and the variation lavs of three-dimentional transient temperature field were
obtained Friction and wear experment of adestosfree brake soe material against 16V n steel friction disc was
conducted using X-DM friction tester under the condition of winder brake The experiment datawas compared with
simulation results It' sfound that the brake shoe’ s tamperature increased with radial distance, and frictional heat
wasmainly concentrated on the surface layer, the brake shoe’ s temperature increased firstly and then decreased
Camparin betveen smulation and experiment shows that they are in good agreament with maximum error of 3
28%, which indicates that the smulation method of 3D transient temperature field of brake shoe isvalid and practi-
cal

Key words 3D transient tamperature field, braking, brake shoe, winder
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