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Abstract: Forklifts used for loading and unloading and transporting heavy objects have an inching function that
adjusts the driving force by clutch slipping inside the automatic transmission according to the operator's needs.
Inching allows movement of a forklift to be controlled at ultra-low speeds, similar to a continuously variable
transmission. It is used for precision positioning of goods in tight spaces. In automatic transmissions with TCU,
inching is performed by a control algorithm implemented with TCU firmware to evaluate performance. To achieve
excellent inching control, a control algorithm must be designed based on an understanding of the power
transmission process within the transmission, the structure of the hydraulic system that generates clutch operating
pressure, and friction torque characteristics by clutch piston pressure. In this study, an inching function applied to a
newly developed 4-ton forklift automatic transmission. The developed inching function compensates for differences
in directional clutch characteristics using clutch fill phase parameters identified through clutch auto calibration. In
addition, it could implement inching performance appropriate to the operator's characteristics through automatic
compensation of the inching pedal and adjustment of inching control parameters in a target current map. The
inching control algorithm developed in this study has undergone performance verification. It is being applied to

commercial forklifts. Its performance improvement will continue to accommodate consumer’s requirements.

7| A9 ipv: Inching pedal voltage, V
IPV_RLS, IPV_IEN, IPV BRK, IPV DE: Inching pedal

W W, We, we, wo: Rotational speed of gear train  voltages for control mode change, V

foh

element, rad/sec it, ir: PSV target, reference inching current, A

Ny, Ny, N,: Engine, turbine, output speed, rpm ity,it;: High and low PSV target current, A

GR: Transmission gear ratio ircp, irpr: PSV reference current for CF, BR, A

Tpry: Maximum clutch torque, Nm top tipp: PSV current for CF, BR, A

Fppy: Braking force, N ipp ipo: PSV current for fast fill, fill compensation
phase, A
Imaxs min: Maximum and minimum PSV current, A

* Corresponding author: ghjung@dacjin.ac.kr iOn, iTr: TCU status bit for inching mode
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