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Optimum Design of Pressure Regulating Valve in Vehicle Shift System
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Abstract; During the progress of oil filling in the vehicle, the deviation between actual pressure and
ideal pressure always affects the shift quality. For enhancing the shift quality, the model for simulation of
the vehicle shift system was established, which included fuel supply unit, electromagnetic reversing
valve, pressure regulating valve and clutch. The oil filling progress was simulated and analyzed in
AMESim. Taking the oil filling pressure as optimization target, the optimized function was obtained on
the basis of the error integral criterion. In pressure regulating valve, the key parameters affecting the oil
filling pressure were obtained by the Pareto diagram as follows: the opening of the valve, the spring
preloading force and the diameter of damping hole. Non-linear programming by quadratic Lagrangian and
genetic algorithms were respectively applied to optimize parameters above. According to the comparison
between the optimized simulation oil filling curve and the ideal oil filling curve, the genetic algorithm was
defined as the optimal algorithm, and the optimal structural parameters of the pressure regulating valve
were determined. Based on the variable controlling approach, the experimental schemes were designed.
The results of the experiments showed that the stability of the optimal shift system was improved to some
extent, and the optimal oil filling process was more close to the ideal oil filling process, providing a
reliable reference for improving the shift quality.

Key words: vehicle shift system; pressure regulating valve; oil filling process; AMESim; optimization

0 3= PES AT A S P AR M AR A ATl M Sl
- WA 9 F B4R 4 P RGP B A R T 27
BRI RGN R R SRR o M RE L FETTihad AR R AR S St P e T bR, 2R

PR H ., 2019 -05-15 & HIW. 2019 -07 —25
E£WMA . BHEARPEEETH (51765033)
EE T BINL(1972—) 55, 20 WL, FEAF R RERIPIS , E-mail : weiliejiang@ 126. com



410 5

PO 25 A R G R R OE AR5 15 361

B A AR EESE T B EE 7 A IR ZUA s e, AT
RBEEE T ORI AR A 0 O TR sl AR
B PR, T B G i B P R S
P BRI A B s B Sl e A B Y
B L R e R AL A0 P A T R
S I ok T ) (P e PO R AR P
Fr b BEAT R e YR 2% e 4% o
B PEREATRE A (ER B, (7 5L B D R i
TIAAERITEBL T, XE L A AN [R5 00 0 25 45 2 22
R BESR T Tk 5 e S i ) 7 TR
R CIREH IR ED W e S TEu UM s NS S AR )
BRSS9 R R 1 23 A M R A, 2 R B v, BT IO
250 AR, s SRt vl DL R 28Tl
IO R, 2 o A A b o R e e, B
VR IR AR DGRIFSE O UG 1 — s (ke 20 HR
ZRP TSR RS, T T 2238 20
W7 RBIWTFEAS D 25 R e s 2 mT LA
—E R b R A P e AR A AR AR
RSO LIS 2R 58 58l I o Ak H s, R 2
PSRRI R W 2R 4T 2 2 B oA it 2 i e
Sk W E A TR R B L Z5 A 2, O i LUK B8 36 E
DASIHR i 4 14 2R G AR E VI s P a o

1 EERIERE

FE 1 o BRI, He 0 B 504,
PR IR 5 036 1P
LIS A B A 2 0. 3ol E R R

N py TR0 py s e B R 10 py, 0
SPRHE RN T BOE IR, S T SR, R
I 1 A R R E AN VR, BV i 113 10
M5 (py =p,) 5 HE T D 5 R T HB0E K
B, JE S B, 32 1 I 1 B/ | e Bt = 7
HR /N FRE T, HAE 2400 56 S R 1 (py =
Py <py) o IV S  IRAAE  ELR, RIS L A
M o 8] £ R T

P, @m
[FP/(}“
ol n

Py
L]
BT R i A

Fig. 1 Schematic of pressure regulating valve
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Tab.1 Main parameters in AMESim model of shift system
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Tab.2 Contrast between ideal and simulated

values of parameters in oil filling curve
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Tab.3 Main parameters range of pressure regulating valve

dt (3)
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Fig. 6  Structure chart of pressure regulating valve
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Tab.4 Value of key parameters in pressure regulating

valve before and after optimization
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Fig.7 Comparison of curves of oil filling before and

after optimization
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Tab.5 Contrast between ideal value and optimized

value in oil filling curve
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