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A Development of Hardware-in-the-Loop Simulation System of Automatic
Transmission for the Simulation of Shifting Characteristics

AT %, o m g’
GyuHong Jung, Kyoll Lee

ABSTRACT

During the past several years, the major interests of car manufacturers in development of automatic
transmission were in durability and shift quality. However, a large number of researches for improving shift
quality that are based on dynamic characteristics of shifting mechanism have been rarely adopted in the
developing process because it is quite difficult to predict the shifting performance from the dynamics
simulation. One of the important reasons for the difference between simulation results and experiments arises
from the automatic transmission hydraulic system that consists of many valves with high order model and
shows a lot different dynamics to temperature variation. In this work, hardware-in-the-loop simulation system
for automatic transmission was developed for improving the accuracy of simulated result by combining the
real-time simulation model with the real hydraulic system. The real-time simulation for automatic trans-
mission model excluding hydraulic system is executed with TI's TMS320C31 DSP and the interfacing board
which includes 12bit A/D, PWM signal generator and driver, serial driver ,etc is designed for acquiring the
simulation data and signal interface with hydraulic system. We verified the proper operation and correctness
of shifting result by comparing the off-line simulation result with that of HILS and experimental result which
was performed on transmission dynamometer driven by electric motor.
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Table 1 HILS computing time for each simulation module

Simulation module Computing time (£S unit)

Engine dynamics 0.5

Engine torque

. . 10(maximum)
interpolation

Gear train 14
Torque converter 19
Transmission shaft 2.8
Road load 3.76
Total 50.06
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