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Design and Verification of 60D Profile Facing Cutter of
Rail Milling Train
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Abstract : Rail milling is an effective way to repair rail profile and eliminate rail surface damage. The repairment
of rail profile through milling is realized by arranging the cutter grains on the facing cutter according to target
rail profile, and then driving the rail milling train to mill longitudinally along rail surface. The profile of rail
milling depends on the arrangement and layout of the cutter grains. The characteristics of facing cutter and its
combination of cutter grains are restored using 3D scanning technology based on reverse engineering; The layout
of cutter grains is adjusted according to the designed 60D rail profile and its fitting degree is verified. Finally,
the field test of the designed 60D profile facing cutter shows that the single milling amount is about 1 mm in the
range of —10°~+10° at the top of the rail head, and the milling error is less than 0.3 mm.
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Tab.1 Outline size of milling cutter

% 2K W B0 mm 0 T A /mm
LTI A R AR 644.78 645.00
2 Tl NS AR 604.25 605.00
3 PAECALIY B TRERE 502.10 500.00
4 JTF IR AR 441.36 441.00
5 TN A 279.82 280.00
6 T AL 39.98 40.00
7 JIE MK 47.56 48.00
8 T NN 32.82 32.80
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Fig.3 3D Scanning of facing cutter surface
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Tab.2 Measured width of cutting line of each cutter grain

VI £ 5 B T YT 45 v 1 52 A
B3k X I, FVFE/ o (RNEERTB)/
mm 7 mm
R13 41l - 1 6.01
2 9.79
R13 5
3 3.17
3 391
R80 7
4 6.28
4 4.08
5 8.35
R300 10 6 9.66
7 6.83
8 4.16
8 5.86
R80 7
9 425
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Tab.3 Characteristics of the combination of adjacent
cutting lines

AR TR IR DTHIZR 22 5 5 H bR

PRI TIHI I A1 (°) WA [ B 5 /mm

1,2 168.7 0.12
2,3 173 0.2
34 172.3 0.19
4.5 175 0.1

5,6 177.1 0.08
6,7 176.8 0.08
7.8 176.7 0.1

8.9 176.6 0.06
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Fig.6 Rail profile before and after milling aligned with the 60D profile
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Tab.4 Milling amount and milling error of each angle at the top of the rail head
L) i
Pk A
BE B 1 /mm BRI 15 2 fmm B 5 i /mm BE B 1% 2% /mm
-10° 1.37 -0.14 1.48 -0.14
-5° 1.68 -0.09 1.71 -0.13
-2° 1.26 -0.14 1.15 -0.16
-1° 1.26 -0.14 1.15 -0.16
0° 1.19 -0.10 1.06 -0.12
1° 0.98 0.02 0.77 -0.01
2° 1.00 -0.09 0.68 -0.09
3° 0.98 -0.11 0.65 -0.15
4° 0.98 -0.13 0.63 -0.21
5° 1.01 -0.15 0.60 -0.23
10° 1.15 -0.06 0.40 -0.12
Fre K 2 % H 1.68 0.15 1.71 0.23
Vo 1.17 0.11 0.93 0.14
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