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Abstract: A forklift is an industrial vehicle that lifts or transports heavy objects using a hydraulically operated fork,
and is equipped with an automatic transmission for the convenience of repetitive transportation, loading, and
unloading work. The Transmission Control Unit (TCU) is a key component in charge of the shift control function
of an automatic transmission. It consists of an electric circuit with an input/output signal interface function and
firmware running on a microcontroller. To develop TCU firmware, the development process of shifting algorithm
design, firmware programming, verification test, and performance improvement must be repeated. A simulator is a
device that simulates a mechanical system having dynamic characteristics in real time and simulates various sensor
signals installed in the system. The embedded transmission simulator is a simulator that is embedded in the TCU
firmware. information related to the mechanical system that is necessary for TCU normal operation. In this study,
an embedded transmission simulator applied to the originally developed forklift TCU firmware was designed and

used to verify various forklift shift control algorithms.

7|8 M9 iCF, iBR, iB1, iC2: PSV current, A
IT oy iTpps 17 p» T . PSV current reference, A

Wy Wy We, Wey wo: Rotational speed of gear train  (ir.,) ey (ir5z)pe: PSV current reference  during

element, rad/sec shuttle shift, A

T psTst Gear ratios in gear train imaxs imin: PSSV current reference  for  clutch
Ng, Np, No: Engine, turbine, output speed, rpm engagement and disengagement, A

NSp , NSey: Slip speed in Bl, C2, rpm ir;ven: PSV current reference for direction clutches
CF, BR: Forward clutch, reverse brake during inching mode on, A

B1, C2: 1st brake, 2nd clutch ty,t,: Simulator parameters of delay, shift time, sec

PSV: Proportional solenoid valve
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