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Operating Force Simulation for Automatic Transmission Select Lever
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ABSTRACT

A highly accurate method was developed for
simulating the operating force for the select lever of an
automobile automatic transmission by considering the
internal link mechanism, the contact between parts, the
load loss in the wire, and other factors. In order to
improve accuracy, an experimental formula was
introduced that takes the spring coil angle as a parameter
to simulate the hysteresis characteristics of the twisted
coil spring that is a essential factor in the mechanism.
A method was also created to use mechanical system
analysis tools in order to reduce the labor involved in
simulation. The use of these means made it possible to
simulate the operating force characteristic curve with an
accuracy diverging by no more than 5% from
measurement values, with half the labor previously
required, and with consideration for the main factors
influencing the characteristics. As aresult, it has become
possible to verify issues including excessive operating
force and intermediate stopping at the specification study
stage.
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Parking gear Control shaft Parking pawl

Stopper

Parking pawl spring

Parking brake lever Parking brake lever spring

Fig. 2 Components of mechanical locking device
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Fig. 3 Operating force characteristic
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Fig. 6 Max operating force and intermediate stopping

gbobobobobooobooooboooboboboono
gooo
gbmooobooooobobooboboboboban

goobooooog
gbmoooboboobooboooboboboboboan

gooobogooo

gboboboboooooooboon

321 00000000000000O0

goboobooboobobooboooobooboooboo
oboboboboooooooobooboboboobo
gboboboboobooooooooboobobobono
0000000000 00DOOO00DOO0OOFRg. 70000
gboboboboobooooooooobobobono
goooboboooooooobooooooooboooooo
gooobobobooooooobbooboooooooooboooo
goboooobooobooobooboobooboobogoo

gbobooobooboooboobooboooooobooooon
gooobooooooobooooooboboooooog
gooobobobooooooboobooboooooooboooogog
ogboboboooooooboobooboobobobooog
gooobooooooooobooooooooobooboooo
oboboboooooooboobooboobobobooog
gbobobooboobooobooobooboboboonoo
gboboboboooboooooobouoobobobobo
goooo

Operating direction | = Locked-state measurement
4 b - Unlocked-state measurement
---------- Locked-state simulation
»»»»»»»»»» Unlocked-state simulation

Torque (Nm)
=
T

O,

5 10

w
® ©
3 30 -25 -20 -15 -10 -5 0
Control shaft angle (deg)
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Fig. 10 Factors in select lever operating force
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Fig. 13 Operating force test apparatus
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Fig. 14 Comparison of test result and simulation
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