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A Development of Proportional Control Solenoid Valve
Performance Tester for Automatic Transmission

& -ol2s
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Abstract: The proportional control solenoid valves as well as the PWM solenoid valves operated by electric
signal play an important role in the hydraulic system for automatic transmissions to improve the shift quality.

However it is not generally available for the performance data because most of the automotive parts

manufacturer don't release the specific test results, especially dynamic performance that is essential to design a

shift control algorithm. In this research, a performance test equipment that can be applied to various types of

pressure control solenoid valve was developed. It was implemented by 8-bit micro-controller with many useful
functions such as adjustable PWM carrier frequency, embedded function generator, current controller, data

monitoring and acquisitions, etc. for the test of dynamic performance of solenoid valve as well as the

steady-state pressure characteristics. The performance test results for the direct type proportional control solenoid
valve show not only the validity of overall functions but also its usefulness as a hydraulic valve tester.
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{d) independent direct pressure control
Fig. 1 Hydraulic control system design for A/T
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Fig. 2 Hydraulic symbols for solenoid valve

Pilot type 2-way | Direct type 3-way |
propartional valve proportional valve
(Bosch) (Rexroth)

Fig. 3 Proportional control solenoid valves
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Supply Control Exhaust
Flange Diaphragm Adjustment
bearing /7 screw
Spool Filter Armature Coil Terminal

{c) 3~way proportional solenoid

Fig. 4 Types of pressure control solenoid valve

- Test data - Simulation result

PWM sol. pressure [bar]

Duty ratio [%6]

Fig. 5 Steady-state characteristics of 3-way PWM
solenoid valve(filtered pressure)
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Fig. 11 Solenoid valve test result

*274



AEAE7)8 vHA Eewol=lr HSAYs] AL

vl Ao} &@lzol=dHd 3l
25%%F 50%° PWM FE&S 2= 3
AuEgor APAR2RE Ao FEAR
E5F AVFF7E 015sec?] 13+ Al2H &) A REA
< Uehii. AR Aot FHxgHe] v
T+ FARIER TEAFRS AR Aleld FEAL
PWM A& g 7o SFLETG o wES
& & Atk WA B A ojE o= FEAS
AN e TERARVE A& TREE
TERES =0l A= ARITES LA
st} Qe M ARE At ol A
Hi gl

1
oft

o fo i

O

5.8 B

2 ERAHE ABASTNN WEAe F15e
P FALHOl AEE GRAC] Selol
WH) BS54, F8 97 5ol dald 2
Hugor} Ppuel % FAYS) NGH &
$2 + 9E 45AY718 vlolaz AEEHE of
$3tel Apgsiaict.

d ASAF7IE o83t RexrothAte] ]
BE AFHrRIde o Tt dAd

T2 ASsla AFEFGE BAEET tE &

FA07150] 2FHE vlEA ] LElco|=Ho
g dEGFAIYo] 7hEIEE

AAPoH Hd

A 4y Sdwolssl 23 PehAnE PHHE &
AR E e YA PAE B4 5 Uk

D

2)

3)

_28_

28

i)
d

Z0d, “GAAAADEY AFWEIE FUA

28 A, Hedistn AN =7, 1998
ATE, 299, AR, "AEASI)E DI

[e)
Z &¥xolr WMo FEA ¥ Ugr|A4E
3] =EF(A) Vol 21, No. 10, pp. 1636~1647,
1997.
AFE, ol2E, “AsHEr)E &Heol=dn A
SAE) AL, FITEA2HE3 2006 FA%=
3 =EH, pp. 158~163, 2006.



