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Control Strategy as Shifting Progress with an Electronic
Automatic Transmission

Sun Wentao Chen Huiyan
(Beijing Institute of Technology , Beijing 100081, China)

Abstract

The shift system of electronic automatic transmission was analyzed, and a mathematic model of
the shifting process was set up. The model could be used directly for shifting process control. With the
model the shifting process was also analyzed, and the rule of shifting process was obtained. The
process of the clutch applies and exhaust was analyzed. Through adjusting the pressure by using PWM
to control the solenoids, the pressure was controlled in good conditions. Trough the research, the
system used the open-loop control during the fill-time phase, faxed ramp rate control during the second
phase and closed-loop control during the third phase by using PID control strategy. At the same time,
the electronic engine was used to adjust the engine speed to acquire the better quality of shifting
process. Finally, though a bench test, the control strategy of shifting process of the electronic
automatic transmission was obtained.

Key words Vehicle, Electronic automatic transmission, Shifting process, Control strategy

%39 % %12 4

At Bt AR bl w R — GO S S —

515

Fr R A A0 e 1o i P R g i
PR B for sl Sh R A AT B BRI o B I 227
AP B SR TR e
AR T B I IS (P RS, {2 B S
WA ) 2 IR Bl AT , 38 0 ) {68 FH A i 5 0
e RS NIRRT, 2 B A 1 A T e A

WA H . 2007 - 11 -09

NEEGTTFNE . WX NS S Tl B s &
AR TR) AN 25 0] 2 s e AN PR - P e R 2 T
AR S U A Re S DA ol TP S S PU R e s (B
TEZE G L BRI DR E T 25 G oo 14 188 i) e A
R o il ok s 3 2522 A RE A RS 2 /N H il e
SR B BN T B IR SEAE  dP
B X 2 O A A S R o 1 SRR I T

% U TR A2 A% 3 ) 5% B o5 S 56 25 36 4 e B H (351 H 45 : 9140C340306604 )
I AU T RS S Db 4z, 100081 Jbatil

Wi dbatB T RAHIR S LR 2R



24 & Ak MO ¥

20084

il AR R A ShLEE R R o K ShBILERHE Y
a8 R Y T A K AR L) W A i £
W ETTIE , HN R R A% 3l R GE I A, Dok
it o G SO A P S R Y B R
Fy M e A8 PR R T 5 i o ) 2 2 PR, AR
SO I ABIESE o

1 ZESERSHN

1.1 B

R AU h B AR A S G s R G A
B2 A i FE SRR TP BT R G, H TR Y o
PEFRTT NI A 1T B 2H B, A5 A DGR A LA 4R
s AETE

B R P MR DL AR O 2% & )
PUHIR AR RGN, @ Z BRI n)
PRl @ K5 To i 52 4 W T BHL e i 451 ot
IR R B A FRR . @ 20 R g5 H Az
SIFEIRIBL . © BRES G e EEHEE T oh, Z0E AR
TR e () EE A RE T 9 v BH T 45 & 4 rh oAtz 2 R
HYEEAERE T . © fBOE 58 5 s [a) T e A 4% .

FET UL B AR, W8 I 1% 3 R G AR
RN 1 R R R 2 DAL, 55 sh e
R B A B A4 C IR . XA %
5 2 1) 8 P o A T T BT T 8 R A P B S G
L.l 3h#% R SHPesa 8% C Zhpy ikt . &
BRI, T Mkt D 34,

R
c
€ s
% o)) pe
) = _ I
Ml L l\]’HyﬁL i

B s it sh R A

Fig.1 Module of the vehicle transmission system
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Fig.2 Analysis of the shifting process
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Fig.3 Principle of bench test
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Fig.4 Schematic of HD4070PR automatic transmission
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Fig.5 Analysis of shifting process for 5th gear to 6th gear
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Fig.6 Shifting process after change the pressure
rule and the engine fuel
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Fig.7 Clutch control rule during up-shift
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Fig. 10 Closed-loop control rule of the clutch pressure
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