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Design of Speed-Variable Driving System and Tester
for Electric Forklift Truck
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Key Wonds : Speed Reducer(ZF45:71), Planetary Gear(+%3719]), Torque Meter(E=H|E}H)

Abstract : The usage of electric forklift truck is gradually increasing due to the convenience at conveying and
arranging the materials in the industrial field. In this study, the author designed and suggested the optimum
driving system and load tester which both of them are the most important part of the forklift truck. The
planetary gear is chose to driving system because it makes big power even though the motor size 1s small.
The gear teeth of planetary gear were designed and the designed planetary gear was tested considering the
yield strength and the abrasion of gear teeth. The B-Type electric brake which consists of multiple plates and
operates with non-magnetic type was connected with a single shaft in the driving system. So, it can be
applied at the sudden braking situation which has the torque increment. And it has the compact size and
excellent durability. Load tester can give the various levels of load to the planetary gear of driving system in
the electric forklift truck and it can also measure the levels of the load which were applied. Therefore, we can
measure the noise, torque and perform the durability, vibration tests using load tester. It will be economical
because many kinds of test can be performed using reasonable priced load tester The driving system of
electric forklift truck which has sufficient competitive can be manufactured using our designed planetary gear
reducer with reasonable price. The designed load tester can use for checking the performance of other
reducers, as well. |

Nomenclature d0 : diameter of pitch circle
Zy  geometry factor
d, ° base diameter Z;  lubrication factor
F, : crcumference force Z,,  material constant factor
n . revolution number Zp - coarse factor
K; - life factor Z,, - lubrication velocity factor
Kpx ' tooth size factor Zy - hardness ratio factor
Sr - safety factor Zz - helix angle factor
Ko * overload factor Z. . contact ratio factor

K, ' dynamic factor

Y, @ geometry factor 1A 2

Y; . twisted angle factor
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Fig. 1 Flow chart of gear design
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Table 1 Transmission of Planetary type

sun gear | planetary ring gear .

NO case A gear B 7 Ca%-ler
Z a Z b ¢
] carrier fixed o) . ﬁ . Za, 0
gear A’ lrev Zb Zc

9 all gear + Z, i Zq _,_é n Zq
rotating Zc Zc ZC ZC
combination Z, a Z a Z a Z a
3 1+ — 0 (fixed) | + —
182 Z |z Z Z
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Fig. 4 Principle of shift gears
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Fig. 6 Circuit diagram of PLC controller
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