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Development of Parking Lock System Behavior Analysis
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ABSTRACT

Parking lock can occur when a driver inadvertently
puts the automatic transmission lever into park while the
vehicle is in motion. Prediction technology was
developed to determine specifications that could help
prevent the occurrence of parking lock. In order to
understand the phenomenon and increase prediction
accuracy, gap sensors were used to measure the behavior
of the component elements of the parking lock device
in an actual vehicle and parking lock was reproduced in
a vehicle moving at high speed. In the prediction,
multibody dynamics analysis was used to take into
account collisions between component elements. The
prediction accuracy was increased by identifying the
restitution coefficient and the spring damping force. As
a result, it was possible to predict the specifications that
could help prevent parking lock from occurring while
taking into account various layout restrictions at the
investigation stage.
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Fig. 3 Position of parking pawl and parking gear

Fig. 4 Variations of parking lock devices

0 1150



Honda R&D Technical Review

Vol.18 No.1 (April 2006)

gooooooo

gboboboboooooooooooobooobooobooon
goboobooooooooooboooooooooboooooon
gbobooobooobobobobobobooboooo
gboboooooobooboobooo

3.1. 000000000

gboboboboooooooooooooobooobooon
gobooooooooooobooooooobooboooon
gbobooooooobobobobobobooboooo
gobooooooooooooooooooboobooboooon
gbobooooooobobobobobobooboooo
gobooooooooooooooooobobooooon
goboooobooobooobooboboooboobooobooon
gobobooooooooooooooobobooboooooo
gobobooooomgoooooomoooog

O00D0O0OO0000O0O00DOD Fig. 500000000
gbobooooooobobobobobobooboooo
gboboooooooboobobobobobooboooo
goobooooooooboooooooboboboboooooo
gboboooooooboobobobobobooooo
goboboooooooobooooooooboooooo

Potentiometer

Amplifier
1

Data recorder

Gap sensor =

Fig. 5 Sensor layout inside transmission

Pawl angle

Repulsion angle

0™
Gear outer dia

ar Insertion angle
position for pawl

Fig. 6 Definition of pawl and lever angles

gbobobobooboooooobooobobobono
O000000oO0oooDooOOCocOoOO0OOdFg.60000000
gbobobobooboooooobooobobobono
goooooogoo

320000

gooooooobobbbobooooooooooooo
gboboboboooooboobooooboboboog
oooboooooooooooOoO0DbbOFg.700DOOO
gbobobobooboooooooooboboboono
gbobobobooboooboooooobobooboooo
gbobobobo@obobobo™boboboooog
gboboooooobooboboboooboog

Fig. 700 00000000O0OO01secOODOOOODDOO
gbobobobooboooooooooboboboonoo
gboboboobooooobooboobooboboboooo
gboboooboooooboobobooboboboboooo
gooobooooooobobooooooobobooooo
gbobooooboboboooboobog

Fig.7000000000D0DO0ODOOO 01secOOO
goooboobooboooooobooboooooooboboobooooo
gboobobooooobouobobobobooobooogoo

00o0o0o0o0ooO0o0o0DOO Fg.800O0O0O0ODOO
gboboboobooooobooooboobobobooog
goooo

33.00000000
gobobobobobooboobooooooooobooo
gboboboboobooobooobooobobobonbo

A. Full data 1div:1sec

Angle, velocity
Longitudinal G

Time
Vehicle velocity

B. Synchronized area C. Low velocity area 1div:5msec

LN

Time Time

Lever

Angle
Angle

Pawl

Fig. 7 Example of measurement result

0 1160



gboboboooooboobooboboboooo

gboboooooooboobooboobooboboboog
gboboooooooboobobobobobobooo
0000000000o0oooooog Fig.9oooooo
gobobooobooobooboboobbooobboon
gbobooooooobobobobobobooboooo
goooooooOOooOo00ooobobooDoOobO0OO00OdFg.9
gbobooooooobobobobobobooboooo
gboobooooooobooboobooboboboboonoo
gbobooooooobobobobobobooboooo
gobooooooooooooooooobooboobooooo
goooboboooooooooboo
gbobobobooboobooooooooooooboon
gbobooooooobobobobobobooboooo
gbobooooooobobobobobobooboooo
gboboooooooboboboboboboboooo
gbobooooooobobobobobobooboooo
gbobobobooooooog

A. Full data 1div:1sec

/G

e

Vehicle velocity

Angle, velocity
Longitudinal G

Time \

B. No synchronized area  C. Low velocity area 1div:5msec

e

Time Time

i Lever
W

aw!

Angle
Angle

Fig. 8 Measurement result of other variation

Component of
Velocity for pawl

A. Gear chamfer to pawl corner B. Gear edge to pawl top

Fig. 9 Contact between gear and pawl

34.0000000000D0000DOO

Fig.100 000000 OOOO00O0OOmoooDooOo
gbobobobobooooooooboboboono
000000000 0ODOO0O00OOdFig. 100000000
goboobobooboboooboooboooboboooo
gbooboooooboobobobobooogo

gbobooboboboboobobooooooooon
oboboboooooooboooobooboboboog
gboboboboobooooooooobobobobo
oboobooooooooboobo

gboboobobooboboooboooooooboooban
oooooooboooooboobobobobbobboboooooog
gobooboobooboobooboobobooobobooo
Fig. 11 O000O00O0D0O0O msecO00O0OOOODODOOO
gbobobobooboooboooooboobobobooo
oboboboobooobooooooooobobobobo
gooobboboooooboooboobooooooobooooog

Component of lever rotating direction

A. R position side of pawl edge B. P position side of pawl edge

Fig. 10 Relation between lever and pawl

Pawl Lever 1div: 5Gmsec
| \

N

Angle

Gear outer dia Time
position for pawl

Fig. 11 Parking lock at high speed

0 1170



Honda R&D Technical Review

Vol.18 No.1 (April 2006)

gobooooooobboooooobbooooooboboo
gbooboooooooboobobobobobooobooon
goooboboooooobooboooooooobbooooo
goooo
gboboboooboobooboobobooobooboobooon
gooooooooooboooooooobobooooon
gbobobooobooboobooboboboooo

gobooog

oooooooOoooooooooooooooogo
oooooooooooooocooOoooooooooon
oooooooooooood

41.0000000

32. 0000000000000 0DbODbOOOOoOO
gbobooooooobobobobobobooboooo
gbobooooooobobobobobobooobooon
gboboooooboobobobobooboboooboooo
gbooboooooooboobobobobobooboooo
gboboooooboobooboboooo

Fig. 12000 0000000OOO0OODOOOOODOOO
gbobooooooobobobobobobooboooo
gboboooooooboboboboboboooboooo
gbobobooobooboobooboboboobooo

gboboboboooboobooboooooooooon
gbobooooooobobobobobobooboooo
gboboooooooboobobobobobooooo
goboboooooooooooboooooobobooboooooo
gboboooooooboobobobobobooooo
gboboooogo

gbooboboobooooooooooooooooboon
goboboooooooooooooooooboooooo
gbobobooooooobobobobobobooooo
gboboooooooboobobobobobooboooo
gboboboboooooooon

Inertial moment

Initial velocity Gear side Tire side

Contact s

Spring force,
damping

Fig. 12 Simulation model

goboooobbooobooobobooboboooboo
gbobobobooobooboobooboboboboonoo
ooboooooooooooobooooooooooooDo
gboobooooooobobobobooobooobogon

goboboboooobooboobooooobobobooobbobooo
gboboooooboo 4 00000Db0ObOOOOODOO
gbobooooooboobobobobooobooobog

42. 0000000

421.000000000000000O0

gboboboboboboboboboooobooooon
goooobooooooobobooboobooooooobooooog
gboboboboboobooobooooobobobobo
gboboboboobooobooooooboboboooog
gboboboboboooboooobooobobobobo
gbobobobooobooooooobooboboboonog
gooobobooooooboboobooooooboooboooog
gbobobobobooooooooobobobobo
gboboboboobooooooooobobooboooo
gbobobobobooooooooobobobobo
gbooooooooobogooan

422. 0000000

gbobobobobobooobooooooooobooon
gboboboboboooooobooobobobobo
gooobobooooooboooooooboboobooooo
gobooobooobooboobooboobooboooo

43. 0000000

gboboboboobooboooboooboooboooboooboan
0000000 Fig. 13 00000000D00C0O0ODODOO
gooobobooooooooooooooooooooo
gbooboooooogoo

Synchronized area

Measurement Simulation

— —

Angle

Angle

i A4
1

Velocity Velocity

Low High Low High

Fig. 13 Comparison between measurement and
simulation

0 1180



gboboboooooboobooboboboooo

googd

goboooobbooobooobobooboboooboo
gbooboooooooboobobobobobobooonoo
gobooooobooobooooooo
goboboooooon
gbmooboobobobobobobobobobooon
gboboboboboboboboboboobgoon
gbooooooboobaobda
gbmooboobobobobobobobobooboon
gboboboboboboboboboboban
goooooooooooooooboooboobooboooo
gbobooooobobobooobooobog
gbomooboboboboboboboboboboon
gboboboboboboboboboboban
gboboooobooboboboobooog
gbobobobooboboooboooboooboooboooboan
goooooooooooooboobobobobbobobobooo
gboboboobooboobobobooo

good
ooooooooooooooooooooooooooon

000000000000000000000000
000000 No. 954, p.65-68(1995)

m00m

googano

googano

0 1190





