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Abstract A semi-automatic clutch was developed for drivers of vehicles with manual transmission. The clutch is
operated by pressing a switch on the gear stick without stepping on a clutch pedal when the driver wants to shift
gears. To automatic control a clutch, driving information is provided by sensors installed under the vehicle. On the
other hand, sensors are prone to failure under severe driving conditions and a long time is needed to install or repair
these sensors in the vehicle.

In this paper, a semi-automatic clutch that received driving information by CAN communication from the ECU was
developed and a pneumatic actuator was used to operate the clutch. The semi-automatic clutch by a pneumatic
cylinder was operated with a supply air pressure of more than 3bar.
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[Fig. 3] Pneumatic actuator
(a) 3D CAD model, (b) Product
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Table 12 PDU(Protocol Data Unit) Format®} PDU
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[Table 1] CAN message format

. .. | Extended PDU PDU Source
Sy Data Page el e Format | Specific | Address
3 bit 1 bit 1 bit 8 hit 8 bit 8 hit

[Table 2] CAN protocol ID

D Data
O0xISFEF100 Brake/Clutch pedal operation
Car speed
0xCF00300 Acceleration pedal operation
0xCF00400 Engine speed
0x18F0000F Retarder switch operation

2 =M e ECURSE A 5 714 #d AR,
Bela/ZYR M s 4R, 2l (retarder) 2=
A 2 AR & CANGSAloR wherh Table 2+
SAE J1939 Z2EF|A 3d ARE 7] 913 IDE
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AU & Fe]x #0171 ATICANIZSE MCUZ
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o} MUK, CAN Al d&HFZ 7450 Utk

Semi-automobile clutch Controller

wey || CAN
| Interface ECU
|
) Pneumatic
Power suppl) Digital /O
ooy 7 Actuator

[Fig. 4] Block diagram of Semi-automatic clutch controller

Fig. 5% AT90CANI128 MCUZ AHg-ate] <lE]FH o]~
325 KT Itk

DISPLAY
SIW 22

LB || S OUTPUT

INPUT

[Fig. 51 Interface circuit of AT90CAN128 MCU
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[Fig. 10] Response characteristic of motor actuator at
disengage process
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[Fig. 12] Photo of Semi-automatic clutch controller on

dashboard and pneumatic actuator on frame
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