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Fig.1 Comparison of measured profile and designed
profile before grinding
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Fig.2 Rail surface status before and after grinding
1 , , , 1,
, K922+600 , 57.66% .
1.3 TQI
TOQI . TQI o 2
TQI , , , TQI ,
K922+800 TQI ,  64.28%,
1 2 TQI
Tab.1 The change of rail wear rate before and after Tab.2 The change of rail TQI before and after
grinding mm/ grinding
K922+000 0.223 0.102 K922+000 8.1 6.7
K922+200 0.251 0.122 K922+200 10.6 10.3
K922+400 0.186 0.112 K922+400 10.1 9.6
K922+600 0.241 0.102 K922+600 9.9 9.7
K922+800 0.197 0.097 K922+800 14.1 5.7

K923+000 0.233 0.132 K923+000 16.2 12.1




2 3 K922+600
Tab.3 The change of equivalent conicity of K922+
2.1 600 rail before and after grinding
/mm
b [7|O
3 K922+600 1 0.306 0.07
, s K922+600 2 0.321 0.075
o [8]
) kingel ’ 3 0.276 0.071
' 4 0.295 0.076
. 5 0.309 0.079
2.2 6 0.319 0.081
3 ,
7 0.339 0.146
8 0.427 0.213
s 9 0.499 0.315
’ 10 0.643 0.487

/mm

1210 8 6 4 2 0 -2-4-6-8-10-12

-0.03 1

g :

£ 0.02F \\
001
0.02[

003 - ; ; ; ; : :

0.03F
0.68 0.70 0.72 0.74 0.76 0.78 0.80 0.68 0.70 0.72 0.74 0.76 0.78 0.80

/mm /mm

(a) (b)

Fig.3 Distribution of wheel-rail contact points before and after grinding
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4 -
Fig.4 Dynamics model of vehicle-track multi-body system
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Fig.5 The change of the train body vertical
acceleration before and after grinding

4
1)
2)
3)
[1] ,
[2] ,
[3] ,
[4]
[5]
[6]
[7]
[8]
[9] ,
[10] ,

[11] ;

6
Fig.6 The change of the train body transverse
acceleration before and after grinding
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Research on Adjustable Rail Profile Optimization Based
on Personalized Rail Grinding

Yang Yihang',Xiao Qian®,Sun Xiaojun'

(1. China Railway Materials Track Technology Service Group Co., Ltd., Beijing 100036, China; 2. Key Laboratory for
Vehicle Tools and Equipment of the Ministry of Education, East China Jiaotong University, Nanchang 330013, China)

Abstract : In this paper, an adjustable rail of small radius curve with serious wear on the Longhailine is selected
as the research object to conduct personalized grinding scheme design. The geometrical contact state of wheel—
rail is analyzed, and the dynamic simulation of vehicle—track multi-body system is established. The results show
that: the rail surface of the adjustable rail, the rail surface light belt, rail wear rate and the track quality index
TQI are significantly improved after grinding. Through the geometric analysis of wheel-rail contact, the equiva-
lent taper and wheel-rail contact point are optimized after grinding, and the train operation stability and wheel-
rail contact state are improved. Through the dynamic simulation of vehicle—track multi—-body system, the maxi-
mum wear power, the maximum wheel weight reduction rate and transverse acceleration of the vehicle body are
reduced, and the wheel-rail wear characteristics, train operation safety and stability are improved.

Key words: mixed passenger and freight railway; rail grinding; dynamic simulation; adjustable rail profile opti-

mization; wheel-rail wear



