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Abstract: [Objective] To solve the problems of selecting grinding modes based on experience and unpredictable
grinding results in the current grinding operation by rail grinding trains, [Method] this paper takes the GMC-
96X rail grinding train as the research object, to research the effects of different grinding modes by means of
numerical simulation through MATLAB. By combining the distribution of grinding wheels in the grinding train,
the basic model library of rail grinding is established, and a design method of rail grinding mode based on the
grinding amount curve is proposed, which realizes the automatic generation of grinding mode and the precise repair
of the rail head profile. [Result] The field test results show that the grinding mode designed by this method
includes all angles of each grinding wheel of the grinding train, that can be directly input to the control system,
which is more suitable for practical applications; and by comparing the measured rail profile before grinding, after
theoretical grinding, and after actual grinding, the reliability of the method is verified. [ Conclusion] And this
method can be combined with eddy current testing equipment to remove cracks on the surface of the rail.
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Tab.1 Angle distribution of common grinding modes for GMC-

96X grinding vehicle
o Angle distribution/*

Grinding motor 7 2 3 e 54
1-2 -3 21 24 45 34
3-4 -5 16 22 44 30
5-6 -3 12 19 41 27
7-8 5 10 16 40 26

9-10 14 8 13 37 23
11-12 -7 6 10 36 22
13-14 -10 5 33 19
15-16 -7 4 32 18
17-18 10 3 3.5 29 15
19-20 1 3 26 14
21-22 1 2.5 25 11
23-24 3 2 22 10
25-26 -11 4 1.5 21 7
27-28 -3 -5 1 18 6
29-30 6 -10 17 -9
31-32 0 8 -9 14 -6
33-34 14 2 -6 13 -5
35-36 3 0 -5 10 -2
37-38 -1 2 -2 9 -1.5
39-40 1 4 -1.5 6 -1
41-42 10 6 -1 5 3
43-44 1 8 -0.5 2 2.5
45-46 5 10 0 1 2
47-48 6 14 0.5 2 1.5
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Tab.2 Simulation results of 5 common modes of grinding train

o Angle Maximum difference
Grinding Influence . .
range/ in profile vertical
mode/# range/mm .
(®) direction /mm
1 -11~14 -27.8~28.4 0.50
2 -8~21 -26.0~29.4 0.54
3 -10~24 -26.3~30.2 0.49
4 -2~45 -15.8~33.7 1.12
5 -9~34 -25.2~34.5 0.86
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1-2 64 61 56 53 48 45 40 37 32 29
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Angle distribution /°
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1-2 24 21 16 13 8 5 0 -3 -8
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Tab.4 Rail grinding scheme

It ond 3

Motor

Grinding angle/ (°)

1-2 56 -8 20
3-4 52 -12 24
5-6 45 -11 25
7-8 41 -15 29
9-10 56 -8 32
11-12 52 -12 28
13-14 45 -11 37
15-16 41 -15 33
17-18 56 -8 56
19-20 52 -12 52
21-22 45 -11 45
23-24 41 -15 41
25-26 -8 -8 56
27-28 -12 -12 52
29-30 -11 -11 56
31-32 -15 -15 52
33-34 -8 56 45
35-36 -12 52 41
37-38 -11 45 56
39-40 -15 41 52
41-42 -8 -3 45
43-44 -12 -7 41
45-46 -11 -8 56
47-48 -15 -12 52

Target profile

5: Actual profile before grinding
-------- Theoretical profile after grinding
Actual profile after grinding

Rail height direction/mm
wn

-40 -30 -20 -10
Lateral position/mm

10 FTEEERYSRENERTL B SNAIT EE S sk
Fig.10 Comparison of rail profile before and after grinding
MEL 10 12 5 AT LLE Y, T8 5 Seill 5R e
FHECTAT AT BRI, SRR A AR AR — A 42
KUIHIE, &AELE 50° Wi, A% 1.15mm; 1T
V% Ji S B 5 BEAR AT B J5 B FEATT EL, BT il e 3k
AHEE, BAITEREZEMEN 0.16 mm; T8 &Sl
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Tab.5 Actual and theoretical grinding amount at each angle

Angle/ Actual Theoretical Dovalue
) grinding grinding mm
amount/mm amount/mm
-10 0.20 0.10 0.09
-5 -0.01 0.00 -0.01
0 0.00 0.00 0.00
5 0.02 0.00 0.02
10 0.06 0.00 0.06
15 0.03 0.00 0.03
20 0.15 0.24 -0.08
25 0.27 0.32 -0.06
30 0.47 0.43 0.04
35 0.68 0.61 0.07
40 0.87 0.86 0.01
45 0.99 0.96 0.04
50 1.15 0.99 0.16
55 1.04 0.96 0.09
5 #hig
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