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Generated mechanism and control method of parasitic power in

double axle drive vehicle

Ren Zhiyong
( Tatyuan Research Institute Company Limited China Coal Technology and Engineering Group Taiyuan 030006 China)

Abstract: Based on the analysis on the generation factor of a parasitic power in the double axle drive vehicle the kinematics equation and

parasitic power judgement formula of the double axle drive vehicle were derived ‘the judgement was conducted on the flow direction of the

parasitic power and a quantitative calculation method of the parasitic powertand the control tactics to eliminate and reduce the parasitic

power were further provided.In combination with the whole vehicle parameters of the double axle drive vehicle a MATLAB software was ap—

plied to write the calculation program.An analysis calculation was conducted on the WC5E ( B) mine explosion proof trackless rubber tyre

vehicle as a case.The paper verified calculation methods mentioned in the paper meanwhile the wireless remote signal monitoring and

analysis system was applied to comparison and analysis test.The results showed that the method could well make quantitative analysis and

calculation on the parasitic power of the double axle.drive vehicle.

Key words: double axle drive; explosion proof trackless rubber tyre vehicle; parasitic power; slip rate; control method

0 500
000 0

»”
:2015-06-07; : DOT: 10.13199/j.cnki.cst.2016.02.030
: (863 ) ( 2013AA06A409) ;
(2014QN025)
SEE T (1983, o Tel: 18003512990 E—mail: ayel211021@ 163.com

. 2016 44(2) : 158-163.

Ren Zhiyong.Generated mechanism and control method of parasitic power in double axle drive vehicle J .Coal Science and Technology 2016 44

(2) : 158-163.
158



S
o 5 C
N 3
A 6
A/
\
o" Og o0 )
B
1
1 6,-6,

Fig.1 Relationship curve of §,-6,

ri>T, 0,>6, F,
- @
o 1 8,6, 1 1
> F, 6,=100% 6, 100%
Upp =V @7 = Wrlhe 100%
OMNGON N Y TINT, 1 C o
. F
W =W, H0<8, <11, /r, % —(r,/r,-1) <5,<0, 0,
rN=r 5, (1 0OBO"A )
i eD) . N
r #r, . @)
( ) o
v #op o Y F =F,-F, F,
> V o
V=0, =0 N, =Ny +N_+N, +N
to =g (1-81) v, =op(118,) o A VN,
SV Uy ; 010, N,
o : © N
1 -8, =(1-8,) vy /v, (n . o) .

vy o =1 /(w,r,) =1 /1, =(1-

1—51=(l—52)rl/r2 (2)
(1) (2)

8, =(1 =ry/r) +8,r,/r, (3) )
(3) 8,6, 1 Fig.2 Sketch of power flow
loa=1-ry/r,; K=r,/r

2 (D
e

159



44

2016 2
3
o 3a 0,05~ S/
. @ N
( ) o 3b
— —
— — o o 3¢
N U~
MATLAB/SIMULINK
1 3 . .
6 - 6 9
\E . v=2.5m/s E ) E 9
Ji 4 v=5m/s Q_ 4 £=0.01 Q\.‘ 6
ﬁg ﬁ; £=0.015 “"%4 01=-0.15
1 =1m/s . # 9
#e ] : : . ] \ Z 0 g =5 005
0.55 0.60 0.65 070 0.75 0.55 0.60 065 0.70 0.75 00.55 060 0.65 070 0.75
I R Y B B RV PRI R B Y
() 61=-0.1. 62=0.15. f=0.02 (b) 81=-0.1. 5,=0.15, v=5m/s (©) 8,=—071y 82=0.15. v=5m/s
3
Fig.3 Relationship between tire road friction coefficient and reactive power
L
2 sl <
0<8,<1- f:,:f:/;\,,L,,,,y
r, /1| 0 F, = 1 \?0
F =F =G« A
10, =17r/ry 8,20 Gy % Fig.4 Movement diagram of articulated vehicle
8, 1 A 8, L .0 . .L1=L2=L/2 R/ =R,=R=L(1+cos
6 =ACF./C,) + v) /(2siny);  L,>L, R,>R, Ty
B(F./G,)". ABn L LI
: FRR,
1) 6,=6, °
ro=r,
2)  §7,<8,
vor =R, =vy(1 - 6))
A(F/G) +B(F./G)" < 1-r/r, (4) voy = LR, = v 1 = 8,)
0 o
Vg = Vg R,/R,=(1-8,) /(1-6,)
5
° 1_‘(5221?2(1_51)/]?1 (5)
4 R, >R,
R, R, F,

(L, + L,cos y) /sin y

R, =
R, =(L, + Lycos y) /sin y A(F,/G)) +B(F /G)" <1-R,/R, (6)

160



2016 2

0<8,<1-R,/R, —(R,/R,~1

16,

) <86,<0
;6

L,=L,=L/2

R, =R,=R=L( 1+cos vy) /( 2sin ) o

5

i -
-5(at)-
a

R

QL

Fig.5 Movement diagram of integrated frame vehicle

R, =L/sin (a+B) /2

R,=L/tan (a+B) /2 .

R,>R,
3
( )
@® (
) 415
@ 5 5,
- ®
0<6,<1-r,/r, o
2
1-8,=r,(1-8,) /r, (7)
F =F,~F,=Gx-G,y (8)
5, =Ax+Bx" (9)
8, =—1Ax+Bx"| ( 10)
:GI‘GZ ~ ;x\_’y ~
(7~ (8. (9 (10)
r,>r, 0, 8, =—lAx+

Dl _{A (F2+Gl¢+cz¢)/cl
H G+ 6u) /6, "} = 1 +IA(F,/G,) +

+B (F, +

B(F,/G)) "l ry/r,

LV = G,y
1 0 r <r,
S5, =—1Ay+By"|
i +lIA(F,/G,) + B(F,/G,) "l = 1-A(F, +

Gy + Gyh) /G, + B(F, + G +

E ) /G," 1, /T,
av =

MATLAB

161



2016 2 44
1.
o N =v Ti/(1000qr) +fG (11)
3) :T=min( T, T,) Pl
yr=min(r, r,) o
o F1 FEYRTEERSREHIETLE
. Table 1 Contrast calculated result and experimental
data of parasitic power
4 T ran REHIE
WCSE( B) L NKkW  M/AN-+-m) My/(N-m) N/kW A%
1 7.71 11 235.8 11 024.5 7.54 2.2
. 2 7. 86 11 358.5 11 089. 6 7.68 2.3
3 7.83 11 389.6 11 045.8 7.70 1.7
’ ’ 4 7.54 11 185.6 10 985.7 7.35 2.5
A A A 5 7.96 11 425.2 11 256.3 7.75 2.6
6 6 7.89 11 298. 5 11 245.6 7. 66 2.9
' ’ X 7/300~5 700, A= L (N-N') /NI, R D3 A S IR A iR
7 800 kg 13.714.
0. 900 1. 975, 5
1.475 m 0.52.
0.51 m D F,
8 T T, 1) o
2)
( )
1— 12— ;13— 4—
5— 6— 7T— 8—
3)
19— ;10— 11— s 12—
6 WCSE(B)
Fig.6 Transmission system structure of WC5SE( B) o
eplosion—proof diesel engine
£=0.03 1
7. A=0.09; B=2.34; o
n=8.A( F./G,) +B( F,/G,)"=0.036 1-R,/R, = 4)

0.019 2.
A(F./G,) +B(F./G,)"<1-R,/R,
WCSE( B)

MATLAB
x=0.146 8 y=0.072 6, : 8, = Ax+
Bx"=0.013 212 8,=Ay+By" =0. 006 534.
5 km/h 1
N
T, T,° (11) N

o

( References) :

J. 1994 15(4) :6-11.
Zhou Zhili Fang Zaihua Zhang Wenchun. Computer simulation
analysis of diving wheel traction performance J .Journal of Luoy—

ang Institute of Technology 1994 15(4) :6-11.

1995 25(4) :9-15.

Guo Lingfen. Articulated double axle drive cycle power car is lower



2016 2

than the pressure of salt J .Journal of Jilin Industrial University

1995 25(4) :9-15.

J. 1992 23( 1) : 80-84.
Fang Zaihua Zhang Wenchun Cao Naizhen.Driving a statistical e—
quation slip rate curve J .Agricultural Machinery for the Journal
1992 23( 1) : 80-84.
Piotr A Dudzinski.The problems of multi—axle vehicle drives J .

Journal of Terramechanics 1986 23(2) : 85-93.

1995 14( 1) :78-83.
Wang Qidong.The calculation and experiment analgsisof 4WD Ve-
hicle tractiveefficience ] .Journal of Anhui Industry Technology

1995 14( 1) : 78-83.

1995 40( 2) : 8-10.
Gan Jianguo.Study on parasitic power cycling with multi axis drive
J . Construction Machinery Technology and Management 1995
40(2) : 8-10.
J. 1996( 3) :
10-15.
Song Qiqun.Traction performance analysis of port tractor J .Har—

bour Handing 1996( 3) : 10-15.

1997 23( 1) : 140-142.

Chai Shengdian. Effect of road conditions on the vehicle driving

parasitic power bridge J . Journal of Agricultural Engineering

1997 23( 1) : 140-142.

Piotr A Dudzinski. Wheel slips and slides during turning in articu—

lated vehicles J .Int J of Vehicle Design 1981 24( 4) : 182-190.
Piotr A Dudzinski. Design characteristics of steering systems
for mobiles wheeled earthmoving equipment J .Journal of Terra—

mechanics 1989 26( 1) : 25-82.

J . 2003 15(3) :372-374.
Li Jingcheng Cao Binggang Kang Longyun et al.Dynamics mod—
eling and fuzzy control of electric vehicle J . Journal of Sys—

tem Simulation 2003 15( 3) : 372-374.

J. 2007 19( 21) : 5015-5019.
Yu Ying Meng Feng JiaHuili et al.Simulation of readive power
characteristic in electric vehicle with two driven motors J .Jour—
nal of System Simulation 2007 19( 21) : 5015-5019.
M .
2002: 48-53.
M .3 . : 2004:
17-20.

1982:20-70.

163





