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A Study on the Design Paramter of a Hydraulic Shift Actuator of an AMT

Chang Seop Song” and Sang Hyun Lee*

ABSTRACT

The AMT(Automated Manual Transmission) has been developed by utilizing the auto clutch system and the
automatic shift mechanism, to automate the clutch operation and shift operation of the existing MT(Manual
Transmission). The use of hydraulic actuator for each actuator of the clutch and gear has realized a reduction of fuel
consumption and exhaust emission. In this paper, we develop a simulator for the transmission control system of the AMT
using AMESim. The developed simulator can be applied to design the hydraulic select actuator system of an AMT.
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Fig. 1 Schematic diagram of AMT system
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Fig. 2 Clutch actuator model using AMESim program
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Fig. 3 Shift actuator model using AMESim program

Hlgl&gxols WH | o] ZFEHY ¢ AF
ool Yol A& AXES FAFAA  AZE
5L 31 FAlo vlaldeicols WH 2 & A
FHB39 JdAHY #FE& AFYIZ Bk 2
A 1, 3,599 4 AZEZFE A Ho w
2 vdddxols 88 27 AFL 3H 2,4 %
e th AZERFE 34 o) Fig 3 & Al
E dAZoo|EE AMESim &2 =d3 3 Fo|th

23 A E =Xt
AHE AZxoo]EE On/off £dlkolE WHY 2
7} AFetd AFoojy Wie HAEL FAEFA



+34

col A AT AYFEHA] A24A A0

A2 AHE AE ZA HI Onoff €8l
ol= WlE o] ZEF3W 5, T3 AHE Y& 7
A Bt} Onfoff £dxolE WY 1,2 257} 53}
A o 2ol HYYH] it 3,4 @ A
E AAE #ZA 9.

welr] HHE AFolE= Onjoff £ ol=

Mud 4502 3749 WE 998 BE 4 U

Fig. 4 & AHE dFoo]E]E AMESIim 28 29

3 @ Aolg.

SNSRI PN AR RN SN NN C N AU SRS ES NGRS RRARY
selor:

SEEssEjeseIsEERESIEIRsNRNERE TS,

-

EXITYITY)

Fig. 4 Select actuator model using AMESim program
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Fig. 5 Shift and Select position definition of an AMT
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Table 1 Hydraulic Power Unit Condition

Supply pressure 45 bar
Bulk modulus 17000 bar
Temperature 40 degC
Density 850kg/m’
Proportional valve responsibility 50ms
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Fig. 7 Simulation result of clutch actuation

H
2
3T
4

... 8

1. Piston diameter, 20mm

2. Piston diameter 25mm
3. Piston diameter; 30mm
4. Piston diameter; 35mm
5. Piston diameter. 40mm

Q0034 03 e %

I 12
Time [sec]

Fig. 8 Response of clutch disengage(simulation result)
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Fig. 9 Response of clutch engage(simulation result)
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Fig. 10 Simulation result of shift actuation
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Fig. 11 Response of up shift action from Neutral to 1*
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Fig. 12 Response of up shift action from 1 to 2™
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Fig. 13 Simulation result of select actuation
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Fig. 14 Response of select actuation from 3,4 to 1,2
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Fig. 15 Response of select actuation from 1,2 to 3,4
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Fig. 17 Simulation result of shift from Neutral to 1*
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Fig. 18 Simulation result of shift from 1st to 2™
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Fig. 22 Simulation result of shift from Sth to 4*
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Fig. 19 Simulation result of shift from 2™ to 3
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Fig. 20 Simulation result of shift from 3 to 4™
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Fig. 23 Simulation result of shift from 4% to 3
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Fig. 25 Simulation result of shift from 2™ to 1**
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Fig. 26 Simulation result of shift from Ist to Neutral
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Fig. 27 Simulation result of engine rotary velocity
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Fig. 28 Simulation result of carbody velocity
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