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The Development of Clutch Control for Manual Transmission
Vehicle based on Stepping Motor
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Abstract This paper describes a control algorithm and test results of an automated manual transmission clutch
actuated by a stepping motor. The control algorithm extracts driver’s demand from CAN signals and decides
the exact timing to engage or disengage the clutch based on the demand. A pulse signal is generated to drive
the clutch and the travel of the clutch can be calculated by accumulating the pulse signal. An auto code
generation method was introduced in implementing the control logic to the micro-processor of the prototype
controller and a series of basic tests were carried out to validate its performance.
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[Fig. 1] Mechanism of clutch controller
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[Table 1] Specifications of stepping motor

wy A | Adea | sea
A40K-M566-G7.2 1.4A 40kgf-cm | 0.1°/pulse

asE AR | vhrEa | 7oy

180rpm 24DCV 4kgf cm 1:7.2

22 Mojgnzg|E H mMoj7x

g 29k 32 27 e Aelrle] Alejetuelze)
SHE @ 24722 ek 2ol

oA Aol 27FRE, A4 D FEHER LA E
w, A2 278k o A AlARe] Ao s whdEH
Agmeet yreR 747k etk YR EE O1F
33} o] AForRE YYr= 279 AT rHE A
FOR FEXE Aot & &
AR el Adle] oJsto] Uul FHL7] AFn) o] &
sl= Fejolrt

Ao1719] JHAlE = 75 Daccelerator) 7%=, Heo]
H(brake), SHXHE A5, QR EF|o|Z(engine brake),
© EFZ Z(auto-cruise) LU FERT AT} 2o 24z}
QR E wetsh= Alsel QINE M, A& 22 A
9 FRGHE Tdotshs 4, Alo7] A" HH R &
g2Ae)7]19] AR e FE AAd AR 4
Hoh B3] AFAASE A7Fe] CAN (communi-

cation area network)A1 TS HA5lo] #-&351%c)

[ 2] E8AAY M=
[Fig. 21 Flowchart of clutch control

0|9} Zo] Alol7] YA EE vgrom FeA e 2
HollAl A4 Zeixe] A 2 92 B2 oAl Aol
g wjofsti L4 fkE BRA ap Al
S o2 The Ao1F-7](control period)el A o]0l
Zeixe) AeE 2R

3850



e wEo] ofg 5u47] Ao Zejx) Ao} Aje] Bt AT

BE LRI Of
Saix| MEf - OIAREFAOf
- sl mpe -
- S1Z or s H
™| saxecs ™ =Zex 35
A - HES Ao - S Hof
- oS =R | - Sii A X Of
? - QI Hlof
HERERE] S aTEY
Heaqus [ - 85
- REMENS S

[32 3] ZAAIE 915 Ao+

[Fig. 3] Control architecture for clutch control
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[Fig. 4] State determination logic for clutch
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/+ Filei semi_auto_clutch_control_218.he/

Zifndef _RTW_HEADER_semi_suto_clutch_control_218_h_
#define _RTW_HEADER_semi-auto_clutchcontrol_218_h_
1#ifndef _semi_suto_clutch_control_218_COMMON_ INCLUDES-
# define .semi_suto_clutch_control_218_COMMON_INCLUDES.
finclude <stdlib.h>

#include <math.h>

Zinclude <stddef.h>

#include <string.h>

rinclude “rtetypes.h”

#include “rtlibsrc.h”

Zendif #+ _semi_auto.clutch-control 218_COMMON- INC

#include “semi_auto_clutch_control 218 types.h”

/+ Child system includes +/
Zinclude "HNC_Library.h”

/+ Nacros for accessing resl-time model data structure s/
1#ifndef rtmBetErrorStatus

# define rtaGetErrorStatus(rim)
Zendif

({voide) 0)

/e Stateflow: '<33>/clutch state’ incorporates:
+ Constant: “<Root>/aps_limit”

+ Constant: “<Root>/waiting-time_base_lsec
f

uint8_T sf_previousEvent:

sf_previousEvent = _sfEvent_semi_auto_clutch_control_218_;

-sfEvent_semi_auto_clutch_control_218_ = semi_auto_clutc_event_timeClock;

if {{_sfEvent_semi_auto_clutch_control 218 ==
semi_auto_clutc_event_timeClock) &
(seni_auto_clutch_control._DWork.clutchstate. temporalCounter_ii <
HAX_uint16.T)) {

semi_auto_clutch_control__D¥ork.clutchstate.temporalCounter_il++;

if (semi_auto_clutch_control__OWork clutchstate.is_active_c4_semi_auto_clutch.c
==0){

semi_auto_clutch_control__DWork.clutchstate.is_active_cd_semi_auto_clutch_c
=1
semi_auto-clutch-control__D¥ork.clutchstate. is_cd_semi_auto-clutch-control_
= (uinte.T)semi _auto_clutehoco IN_Power0ff;
}else {
switch
(gE{ll_aUlO.C lutch_control__DWork.clutchstate. is_cd_semi_auto_clutch_control.

(38 81 A5z 44 23 of

[Fig. 8] Examples of auto code generation result
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