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Research on Metro Vehicle Twist Safety
Based on Standard EN 14363:2016( E)

GUO Zhentong, ZHOU Luning, XUE Ping

Abstract Based on the twist safety test requirements speci-
fied in EN 14363:2016(E) , the test methods under conditions
whether twist test rig is available or not in the laboratory are e-
laborated, and the simulation model of twist test rig is estab-
lished. Taking an export metro vehicle as example, the vehicle
wheel weight change tendency under the conditions of air
spring inflated and deflated is analyzed. Research results show
that the minimum wheel/rail vertical forces of air spring inflat-
ed and deflated are 25.53 kN and 19.65 kN respectively, and
the corresponding wheel weight unloading ratio is 0.46 and
0.59 respectively, meeting the standard requirements below
0.60 safety limit. In addition, the increase and decrease of
wheel/rail vertical force under the condition of air spring defla-
ted is significantly greater than that of the air spring inflated,
indicating that the impact of secondary suspension parameter on
vehicle anti-twist performance is obvious.
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Fig.1 Diagram of wheel vertical rise amount
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Tab.1 Some parameters and their values of vehicle
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Fig.2 Dynamics simulation model of twist test rig
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Fig.3 Change curve of displacement load on twist test rig

3 fESH

A BT 5z A9+ il 5 A 2 e 65 E it
TSRS 2 AR A 2k, 475 ECIF- 20 #2223 U 3
AR TR TR S B $8 F AR O,
A BT 0 ) DR A AR A 0 BT BRI 25K
3.1 =KHBERSKE

TEAH S & b, PO 47 2 R A IR

-84 .

AT AT G 5 ) AR50 AR ) ) AL S &l 4 f
No M4 ATAL AR I B R VER T, G5 T )
FIFEAE B (A 1 2 s R s B AR e ka3, HL A2 A7 T
2240 1 3 [ ) 2885 )y ) S AH A L 3 55 2R 0 47
Fo g Jr 1] — B0 X F R m 2R 0, — L5 X A
Y VL9 Oy iy ISR 2 R T ey < k- N i N e
TS 25 5 0 T e m 48 &, T
VAT AR RS AT , =7 58 X5 0 DU 58 XoF (14 48 7 o)
TR, 22 58/ — i e X i Ae g 1) )
G FR/IME S B 69.64 kKN F1 25.53 kN, 1£75
SRR SRS Wi M — R T AR
e anE 5 s, S alAl, — R BRI 7
ARk SR Ak 1 1 AR (A ], — e vt
FEAMRIA A F5e R A 2 ) (o RS A8 T B

80r e i
z .
=< 60 s
B d
E ; ¢
¥ 40 \\\,' N ‘
= i / S
& e Ve
= R A\ A~

75 150 225 300
i 18)/s

a) HIF% 28

=i =R
8 N~

560
R
40 S
w L
g PUREEf POR A
20 : : : !

0 75 150 225 300

ES
b) J&E 1A 42
4 2 AT IR A T I 6 1 S 6 B R 6 7 A

PR

Fig. 4 Wheel/rail vertical force change tendency of front and
rear bogies with air spring inflated
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Fig.5 Vertical displacement change tendency of front bogie

primary suspension with air spring inflated
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Fig. 6 Wheel/rail vertical force change tendency of front

and rear bogies with air spring deflated
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Fig.7 Vertical displacement change tendency of front bogie

primary suspension with air spring deflated
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Tab.3 Wheel weight unloading ratio with air spring deflated
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