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Development of an Electronically Controlled Transfer Case for Automobile
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Abstract

A technology of full time four wheel drive(4WD) vehicle has been improved greatly, and the

market share of full time 4WD has been extended steadily in recent days.The transfer case is an

essential element in the 4WD automobile. In this paper, the details of electronically controlled
transfer case is described. In order to achieve easy shifting, the developed system automate the
conversion of “4x 24 x 4(H)—4 x4(L)". Furthmore, this system employs an chain drive type
instead of gear drive type for drive type and synchromesh type instead of constant-mesh type for

gear mesh type. Therefore, the developed transfer case is accomplished light-weight, low noise,

and compact.
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Fig. 1 construction of button shifting transfer
case system
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Fig. 2 Construction of button shifting system
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Fig. 8 Arrangement of Push button

WAR FAHELE EAS, FAANE WE
o) 93] o] wa} 2H, 4H, 4L9] A 7} ECUR A g
4o B¢ ¥&zdo] BA %& A KA S
Fhdtel 247 MEo0] 94 FRSS T4 9
=5 2A s

2.4 YFolo|E HA|

B AR 2] fFollole] HA ] oM 2
2] F2 % #=(Floor panel)#} 2] 114 & 5 3lHA
s7EleEd4Y S d e 2 A,
FHE7] A&A e o3ty A FPH e HEYo|
2H—4H AEA] A £33 3000rpm Y & 70kgl
olnZ W HE 1:22 & A§ dFdoly &
4 & 35kgf7} = o] of get.

Yoot S AR A} 44 w2} o}
&4, Figde £ Al2dd 85 3FHTY
Alga A F EYEE B Fr.

UtA o 2 AFateA] AFE gl Al4dE
Biol2 A EelH HA7) & 500mmHg= 4tx
ded, £ A2dME o] dANFELR Y
t}. Table.1& Ab-§ Rt} HFoojelgl 2 A
0E £HPAF B Fn Ut £ Figse o

(829)



158 wEnAAmeas, $244% B6H, 2000
AER Sy N A4 F ¥ = A @
E& 30ccirev
700 P ./—_ —— ALg A% 1000—11000rpm
e
600 /’ L3 {3000rpm | oMY SAE 30
B 500 7 ] } #dledes 75.5°C
= / . 1500rpm Fud 1—3kg/em*
£ 400 2
i / MEETE 100
He a0 / Taas 1500rpm [ 3000rpm
o0 4/ i NE 20sec
100 TEgAFE | 440mmHgol 4 | 580mmHge! 4
¥ B Zasgaz= | 700mmHg o 4(3000rpm, 2E)
0 20 40 60 80 EIR- /B 400mmHgol A HZAH A
———— I3t {Sec) 152 % AFE A8 20mmHge] 3}

Fig. 4 Specification and characteristic of vacuum pump

Table, } Output Quput force[kgfl

- 32 ¢t & 7} (mmHg)
400 50 500 | 550 | 600
2 70| 2093 | 27.03 | 27.33 | 30.86 | 34.60
A | 75| 2854 | 30,03 | 3075 | 3472 | 38.92
(mm) | 80| 26.16 | 33.03 | 34.17 | 38.57 | 43.24
85| 28.78 | 24.02 | 37.59 | 4243 | 4757
90| 31.39 | 36.04 | 41.00 | 46.20 | 51.89

Fig. 5 Shifting mechanism
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Fig. 8 Aspect of button module
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Fig. 7 Conirel diagram of actuator

Fig. 8 Hardware of ECU for button shifting
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MOVLW
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STATUS.Z
RESET

B’ 00600100
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B’ 00011111
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H Fig.11 Output form of error signal
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L960X BTFSS
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GOTO
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PWO
FLAG0,SEN
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TSHIFT

D’ 109’
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Fig.10 Example of cotrol program
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Fig.12 Apparatus of bench tester
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