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2-D Load Spectrum for Motor Propulsion System
on Hybrid Electric Vehicle
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( National Engineering Laboratory for Electric Vehicle, Beijing Institute of Technology, Beijing 100081, China)

Abstract

A 2-D load spectrum program based on rain-flow counting method was compiled in Matlab
environment. The program was used not only in statistical treatment of load time history of motor
propulsion system on hybrid electric vehicle (HEV) and getting rain-flow matrix, but also in hypothesis
test for both amplitude and mean value distribution. 2-D distribution function was obtained after the
independence and relevance tests of the amplitude and mean value. 2-D load spectrum was set up for
traction motor propulsion system on HEV used in bench experiments.
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Fig. 1 Motor system load amplitude distribution
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Fig.2 Motor system load mean value distribution
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Tab.1 Hypothesis distribution parameters of motor

system load mean value and amplitude
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RS [ B 132 BR A i Gt
311,91, F J 40 i b 5% 43 7 5 H 159. 81, x2 s >
Xowos (13 =1) (12 = 1)) 4F 4 {5 35 , 6 {8 5 29 8 1+
G

AR XS A B ST, R = ) SR
H AR e M A s A 2 M W 06 2, A A e
FHp, Josh M5 EFI RIS BATEVERIE . p,
26 X (B SE T 1, 0 9 A A5 g 2 () 4k A O
B . M p MHOT TR, A p, i XARE
H M SE RBIO AR E 1p, ) R T HIK BB %
TR A 6 22 BGES B (L, U AT LT Bk A R )
(6 2, W0 5 A6 . 2o, LR 3 2 S5 0
{ JIMAR 2 BN - 0,076, Ho4s bl /N T [ i
9 567 AR K R KL b 5% 43 AR R 0. 001,
R (B M 6 AR OG o % L 47 4R 1 [l 1 B 4k 0L
HHEE L.
1.4 ZHHEMIERKSBERERY

BEWRAE o R R A R 50 A, B4y B IE 25 4%
Ao 2w, y FEE ST, H I A A R % B bR BN
WAL 349000 00 2% 4% A5 M 0 3% 3 Bk B e B i L b
Sy, v ML B0 2R S 270 0 8 L3 (R AR B, HL

SR AT SR B, = —7.086 3,

B, =0.055 8. 1 49 1 1) K 4 5% I 06
H
f(x,y) =0.0015(x-1.79)"""

(y+7.0863-0.0558:)2  , x-1.79y!.79
- 27.2174 *( 14.03) )

e (4)
WK 5 ML 53 32 e B = A o0 A A BT 4 BT o
JO7 P 4 A 35 G A B Matlab B 1y X I 46

AN
il

= 3x107 Ml \\‘
;\ 2%107° /&‘8\‘&{\\\\“
1107 1” M\\\‘}&\Q&\

0 \\\;ia’(ﬁm"“
P4 ALHLER Bl A G0 0 3 LR A AR R o
Fig.4 Motor system load mean value joint

probability density
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