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A Development of Forklift Shift and Constant Speed Endurance
Test Controller for Dynamometer Test

A8 -0l2%
G. H. Jung and G. H. Lee
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Abstract: A forklift is a motive machine powered by LPG, diesel engine or electric motors. The internal

combustion engine type forklift is equipped with automatic transmission to meet the required drive load as well
as the easy operation of the vehicle. This paper deals with the shift control and endurance test controller which
is developed for the functional test of the newly designed automatic transmission on a dynamometer test bench.

Its major function is to control the proportional solenoid currents, which is directly related to clutch pressures,

for the given reference current trajectory during shift and sequential operation of shift schedule designed for the
durability test at each gear. It also has the ability to monitor all the necessary test data through RS232
communication and log them to disk files. The current controller of embedded system is designed from the
identified dynamics of solenoid coil and the current reference can be casily modified with a user interface
software on PC so as to match the shift data by experiments.
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Table 1 The lineup of diesel forklift
Load capacity

Engine power
[ton] [PS] A/T speed
15-1.75 43-45
235 5962 FWD/REV 1
3545 92-94 FWD/REV 2
57 98-100
10-16 140-160 FWD/REV 3

Fig. 2 3-speed forklift automatic transmission
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Fig. 3 Gear train of the 3-speed forklift A/T

_14_



EAZivHe 29 Bl £5 Ao mt EA
7t FEE 71e oy 2ElolErt d--A
AEo oz i AME PN et =
Alockup) 715 fAtt

714 7} FAFe she] A7} wiA ="

A YA (single clutch) A2 o)xw & X7}
= o3 AA e} S AL Ho T
AGdtes 72E Zeth Table 2v 7 HEH

R

2 o l‘Sl

AgE e 29A FHE YEhdT KV KR iﬂi 2]
o SJaiNE 2= el 2951 K1, K2,
K3 &g X9 gaAEe 7]our HAx = 3§ /\o]- 1]
g2 S=FHAN Uhge 2HA7t 2F
Hojol B}, UL AYF BE WEL S 2
HAE sjAlslr e 2HAE sk 2 o
A Mol

Table 2 Clutch engagement for each gear

Direction Speed
Gear .V T KR | K1 | K2 | K3
N
1 ) O
F 2 O 0
3 o) o)
1 o)
R 2 o) O
3 0 O

o, o, K1 % K3
| Central gear train |

| Output gear train |
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Fig. 5 Hydraulic circuit
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Fig. 6 Proportional solenoid valve(PSV)
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