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Research on dynamic envelope calculation method of suspended monorail vehicle
PENG Changfu, BAI Yongping
( CRRC Ziyang Locomotive Co., Ltd., Ziyang, Sichuan 641300, China )

Abstract: For the domestic suspended monorail transit system which is still in its infancy, the reasonable determination of vehicle
dynamic envelope is one of the main factors to ensure the system economy. Based on a self-developed and tested suspension monorail ve-
hicle, the differences of the components of the dynamic envelope between suspension monorail vehicle and traditional rail vehicle were
analyzed. The general idea and basic principle of the dynamic envelope calculation of suspension monorail vehicle were put forward.
The components of the dynamic envelope were listed in detail, and the calculation formula was provided. The accuracy of the calculation
method was verified by comparing the calculation results with the experimental results. The relevant calculation methods can provide ref-
erence for the calculation of dynamic envelope of suspension monorail vehicles with different structures.

Keywords: suspended monorail vehicle; dynamic envelope; linear displacement; roll displacement
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Fig.2 Schematic diagram of suspension structure

AR ST RIS A et B 90 4 ) A T S8 T 14 3
VNS

1.2 HRHSERENERER
BT UL ERHAH, 4GB [
R, HOERSOREIT AN RN FERNRY
G A LT 25
OGN 10] i 7% 22 KOG BUOE RS Hhy FE B m] Bt

R BRI W

4. &

3 500

2 2350

K3 s 4 SO R

Fig. 3 Overall scheme of suspended monorail train



551

SRR, AR BRI RS S RLI RO AN 61

WAE; PHMEWEI R BN TR RN, ETMSN
IHEE Y B, DN s 2R BN TE 2 N E 4728 B L
FE i S 158 5 5 ) T AR AT BR R E

@Y 7oA K A R s Bt , ARS8 A0 AR = )
SERZ s, R S P Rz s,
I, 2% CIT 96—2018 (HuBRBR A bRiE) MR
Rt Gi— 15 i b & B s AT, W
R — . R BRI NI BT AR,
M TR ANR AR, FRiESS RS RO T E T
WRERK, REEHEEEM.

QRAEIB T HAT “PhEE” RO, X RURTES O F7 4%
HNTAEFE 7 O AR, DR S A s £k i) SRR
SR v R A 1) B Sh R A RS Sl . U HAERRZR X
B, HARM— R SN R, RO e
58 i) R ) 18 B VR AL 40K, N ] 2206

2 HEEZE

2.1 Z{uF

S5 TR SIS S R, 5%
EWMSSEEERTESE, Hit, LT En e n
BRA, S5E WA GRS, TTHELN TR
i R B B ER IR ~E 3P ( BERMER” i
“27 N CBENLINZET; “NZ” R “HEBERLIRET ).

w1 BRI R

Table 1 Calculation elements of transverse linear displacement
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Table2 Calculation elements of vertical downward displacement
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Table 3 Calculation elements of vertical upward
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Table 4 Calculation elements of roll displacement
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Fig. 4 Schematic diagram of vehicle rolling
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Table 5 Comparison between calculated and measured lateral

SERERIFIGE , P4 T 00 10 A ST 4 displacement of vehicle i
AL AR I SRR BB ST AL 8%, SRS iR e LR T8 BB AR ST R AR H A
AAWAS ) AR T A B . 3R 5 AR A% SEIME it TH 78 80
BT ST, AT A B S s TH2 166 188
HEA B i — k. T3 197 226
TR R M B AL S S b n g S R, it
FARBRMEANFR 6 IR .
F6  FEFRIEL AT UL s LA bR E
Table 6  Vehicle contour and dynamic envelope coordinate values under different working conditions
e TEAAE R S
1 2 3 4 5 6 7 8 9 10 11 12 13
X 0 60 60 206 285 893 1120 1150 1150 1144 1126 1042 0
y 0 0 262 262 400 400 531 880 2653 2809 2963 3500 3500
MBEEL NS
THL Aefs
0’ 1’ 2' 3 4 5 6 7 8 9’ 10’ I 12 13’
. 0 78 78 262 340 928 1178 1210 1230 1232 1228 1138 947 0
Lo y 0 0 251 250 388 368 506 855 2627 2688 2904 3595 3606 3596
. 0 91 91 266 335 936 1183 1229 1338 1341 1338 1286 799 0
1ot y 0 0 246 239 368 330 452 798 2569 2776 2981 3595 3659 3612
T3 X 0 92 92 264 330 928 1181 1233 1376 1381 1379 1342 740 0
y 0 0 242 235 360 311 429 775 2544 2802 3058 3595 3682 3624
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