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A Study on Applying the Direct Control Method for Small
Forklift Transmission System
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Abstract: The transmission control method of small forklift is classified into pilot control method and direct

control method. In pilot control method, the hydraulic circuit which consists a lot of components is very

complex so the production process is too costly and time consuming. The direct control method contains fewer

components that can be configured to simple hydraulic circuit. It has more advantages because the shift

sensitivity of transmission

is changed easily via the input profile. In this paper, the controller design and the

input profile for system are studied to apply to the direct control method. The input profile consists of Fill

section, Hold section and Ramp section. The characteristic of each section is obtained through experiment. As

the result, the shift sensitivity and starting performance are effected by Fill section and Hold section.
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Fig. 2 Outline of small forklift controller
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Table 1 Fill test section

Current | Time Remark
(mA) (ms)

Default Setting 500 250 Hold section
Casel 400 - Ramp section
Case? 300 - Fixed

Current | Time
(mA) (ms) Remark
Default Setting 500 250 Hold section
Casel - 150 Ramp section
Case? 350 Fixed
Fill 773t 27] Addd f3de 338 FE£2
2 o] ¥Ee HF ge Az AP LIt ¢
2 WAV o] RES FRAFOEN 27197 S
Es & 5 U9
3.1.2 Hold#+Zt HAE
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2 2A) A8 Ae @A S AR A3
NZl Caseb~8F AFaS ZA st NS WA
7l Case9~112 Y7o Ay 3dth dAJdxzde

Table 29} #t}.

Table 2 Hold test section

Current | Time Remark
(mA) (ms)
Default Setting 300 150
Caseb 400 - Fill section
Casef 500 - Ramp section
Case7 200 - Fixed
Case8 100 -
Current | Time
(mA) (ms) Remark
Default Setting 300 150
Casc9 B 950 Fill sectign
Ramp section
Casell - 50
Hold 772 W&9te & AAA EEdold 9
< 3t FEoE a2y FAd we} ZEY ]
AL 98 F3P 5 AT FIFHE AAAA
Z2a9 ¥ 4 9t

3.1.3 Ramp7Zt HAE
RampT-3tol Al Alzba} A Fgte] st g

& zAE] Y AHe 2A sk y

A2 Casel2~159 AF#<

A7l Casel6~192 o] %

Table 33 Zt}.

Table 3 Ramp test section

Current | Time Remark
(mA) (ms)
Default Setting 700 600
Casel2 800 - Fill section
Casel3 900 - Hold section
Casel4 600 - Fixed
Casel5 500 -
Current | Time
(mA) | (ms) | emark
Default Setting 700 600
Casel6 - 700 Fill section
Casel7 - 300 Hold section
Casel8 - 500 Fixed
Casel9 - 400
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Table 4 Complex test

Defa}ult Case20 | Case2l | Case22 | Remark
Setting

Fill

section | 500mA B B ~
(Current, | 250ms

Time)

Hold

section | 300mA | 200mA | 250mA | 250mA
(Current, | 150ms | 250ms | 250ms | 250ms

Time)

Ramp

section | 700mA B B 600mA
(Current, | 600ms 500ms

Time)
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Table 5 The results of the fill test section

Shift Starting
sensitivity performance
Default Setting B C
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Fig. 7 Experimental results of Fill section
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Table 6 The results of the Hold test section

Shift Starting
sensitivity | performance
Default Setting B C
Caseb D D
Caseb E E
Case7 B A
Case8 C B
Case9 B B
CaselO B B
Casell C C
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Table 8 The results of the complex test

Shift Starting
sensitivity performance
Default Setting B C
Case?0 B A
Case?l A A
CaseZ2 B B
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