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Research on Wheel Diameter Difference Limit
Value of Metro Vehicle

GUO Yanhui

Abstract The wheel diameter difference limit value is an im-
portant inspection index for metro vehicle operation and main-
tenance, having profound influence on vehicle operation safety
and vehicle maintenance cost. The wheel diameter difference
change caused by wheel wear will have large impact on vehicle
traction system, braking system and dynamics performance.
After analyzing the wheel diameter difference limit value of
newly built metro vehicles and vehicles in operation, it is dis-
covered that users have practically the same requirements for
wheel diameter difference of newly built vehicles. The wheel
diameter difference requirements under vehicle control mode
and frame control mode of traction system and braking system
are analyzed, and results show that under frame control mode,
the larger wheel diameter difference of front and rear bogies in
one vehicle has little impact on vehicle dynamics performance
and basically no impact on traction system and braking system
performance. It is suggested that the operation units can gradu-

ally release requirements on maximum wheel diameter differ-

ence limit value of front and rear bogies of the same vehicle
under frame control mode, while monitoring and analyzing the
vehicle status to finally determine the wheel diameter difference
limit requirements for the front and rear bogies of the same
vehicle.
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Tab.1 Combination type required by users different wheel

diameter difference B[ .mm
A d, BRME d, FR1E dy FRME
HE1 0.5 2.0
A2 0.5 1.0 2.0
HE3 1.0 2.0
HE 4 1.0 2.0
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Fig.1 Diagram of wheel diameter difference modes
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Tab.2 Wheel diameter setting table By . mm
. . ERER
ETH 4 d, d; . : - - - - - -
LS 2R 3fufR 4fMER SMER 6fER THiER 8 fi he
Th— 0 0 0 840 840 840 840 840 840 840 840
TH— 0 0 70 770 770 770 770 840 840 840 840
TH= 2 4 0 838 840 836 838 838 840 836 838
TH g 2 4 70 772 774 770 772 838 840 836 838
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Tab.3 Static wheel weight analysis

SR H/ kg
LR

TH— TH— TH= T4y
1 %4 51293.1 51313.6 50698.0 50 745.3
2 (iFEE 51293.1 51313.6 51793.2 51841.9
3 G 51293.1 51313.6 51053.5 51002.9
4 TR 51293.1 51313.6 51750.6 51583.6
5 iR 48 543.3  48522.6  48039.5 47971.7
6 i 48 543.3  48522.6 49016.2 49 115.4
PR 48 543.3  48522.6 48 151.9  48233.5
8 fi ke 48 543.3 48 522.6  48850.3 48 851.2
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Fig.2 Curve of new wheel transverse displacement and speed
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Fig.3 Curve of worn-out wheel transverse displacement and speed
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Fig.4 Change curves of derailment coefficient
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Fig.5 Change curves of wheel weight reduction rate
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