535 B4 6 W R K E KR Vol .35 No.6
2018 4F 12 H Journal of East China Jiaotong University Dec ., 2018

X EHS:1005-0523(2018)06-0035-06
NERABEEHHEITERFIITRFX

W E B R

(TER A RS A e TR 2#Be, 710 B35 330006)

WE.HFANETHEHTAY 0N ENITERE AL ERST HEE0ETHERNIRAT AL T % L9 Bo-Bo 4h X3
FMWMEMF A EMAELT Z A FHEA RARGA PN FHERERATHAFON EFEERES MERMEZ
Tt ERRE E£F 0 A AKX, E &, KT Visual Studio 2010 F & F C# i 5 42 SQL Server 2008 2 #5 & T £ T — A 30 £ 2049
T AR A E R A SR EN B RIET B A ARG ERN, BRFERRTEAHEAN T EY
Brit o, m BT AP A AR RATA— T BB EMHR AR RBOAH A E, RN At KA 04l £ dmey T AR A
H—RAEEEL,

KW o) F 40, F T P AA B IT A

HESES 02702 MEARERS A

24 80 A AL ol R NP R g AR S X T A s e L, R AT A 42, Bo-Bo fili U ZE 3 4R 4
PR i) AR DR A AR AR L ) 2 5 A B, R AR R Al 2 e 1 BORHE sl A4
M &, ZOR A B E G S ) 0 A A 2 e 1) 2809 4 AR A b ER il TG TR 22 AT 2 N R AR, 4
A 58 A B o A S AN AT BE A X T A A X A A A R P TR LU A R A A S
VIR o Sl IR T, e BER 23 A SR TG Excel A T30 AP A TH IR A5 RN MER 19 IR, ko 250 g 0y
WA A A UE BT AR EE S, 7340, Tah i — e 8 99 5 16 5 42 AL, AN [7] 42 K 1) 3B F £ 7o
BB R HE SR Excel FARTHRIETH B 42 00 B A 0 A i 00, TAR R GHRRCRR, B
ANH TR W 98— 48 B, JCIE W6 A2 3h R 2 A BT AR P R o RS IR IR 1230 T R T Rl s R R
WMt S 8 2 O A AR S AT Excel RAR AR K SO EHEAMEXT L, B0k T 8
AR HERTE

1 TEEEEAR

MRV A B, — R L S O AR bR He T AN HE R 22 PR il R M B 22 LR 3 R AR R 4
HAE R R A RYE(GB 3317-2016-T AL HLA- 0 HE AR &) BORUE | L sh Rl e B s RS F L4 A
B V2R 5 %, MG GB3371-2016-T M HLE , T E BRI IL A B e S iZ e P e 2 2 R
% P S P S R 1 4% , [R]— WL A B Sh il B S PR T, L 4 S PP S R 2 9 R N i S B
IR 2291, T RS AR AR R S 3 PP AR AR AT R A
11 SELRRMET

FUAE LA AR 1) vt Sy Xl LR 1) o0 Y Bl B LS ) Z B AR AR ISR BRI T 4
K1 R

%5 H #5 :2018-05-30
E SR V0PG5 AR AL P T AR B A 30 D 1] 2 L IURE G (5 40 BR[2016109])
TEF R AT 5 10 (1967—) , Lo, bz Wi WESE 05 1) o A8 0458 DA el e T 5 W i 3l



36 R Z WK E AR 2018 4

1.2 BB BEOLRITE
R AR A 1) N A A B T R VAL A T AR ) S S B R A1 A 1Y LR O AH
XA bR Z 0 BRI B E 0 AR AR N (v, 2:) , DUV AR T 00 P A B3 ARG 1 A b b 1 T3 R

U.=m; x; H U)i:mi Yi s U.=m; z; (1)
Horpom, AENEENER ke; Uy, Uy, U BRI, Nm,
A
M=), m (2)

VAR AR bR 28 T RIJA BB R E0 AR AR N (X, Y, Z,) , B

; U, ; Uﬂ- ; U,

X n— Mn ’ Yn_ ]‘4’Z 9 Z/L Mn ( 3 )
1.3 HMEMMHEETE
RERET LR IEME BRI 2 s
A BEUREE L
o X OO Az RE
i oo 7 g g :
N C e B ARTE —
7 Ny
t? 1 |:L’:i| >l ::’il
4 AB W, B m %8 CD
—0—>Y O—Q—O—>X < L.y >
PUE P
Bl SELRRARLIRERNHE B2 #lEERKEE
Fig.1 The determination of the reference coordinate Fig.2 Locomotive confront model

system and the origin of the coordinate
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Fig.3 Force model of bogie Fig.4 The force coordinate position of the bogie
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Fig.7 Calculation results interface
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Design and Development of Weight Balance Calculation System
for EMUs

Yang Fengping, Zuo Juncheng

(School of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330006, China)

Abstract: The weight balance calculation of the electric multiple units (EMUs )has effects on the train safety. In
this paper the weight balance evaluation indexes of the EMUs were analyzed; the structure of the commonly—seen
Bo-Bo shaft type EMUs was studied and a three—dimensional mathematical model for the vehicle was estab-
lished. The rigid force balance principle and the torque balance principle were adopted for static analysis, and
the calculation formulas of vehicle gravity center, axle load and axle load difference, wheel weight and wheel
weight difference were derived. Then, the weight balance calculation software was developed for the EMUs based
on the C# language of the Visual Studio 2010 platform and the SQL Server 2008 database. And the correctness
of the software calculation results was verified by comparing the calculation results of the software with the mea-
sured data. The proposed software can not only realize the weight balance calculation of the EMUs, but also
manage all the vehicle data and improve the utilization rate of the data of the vehicle parts. Meanwhile, it will
also be of reference for the tool development of other rail vehicles.

Key words: EMUs; weight balance; mathematical model; software development



