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Calculation Formula for Operating Force of Vehicle Door Latch :
Part 1- Catch, Pawl and Release Lever
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ABSTRACT

Numerous studies on improving the emotional quality and automatic functionality of automobiles

have recently been conducted based on various aspects. The first components touched by passengers

are the vehicle doors, and thus the feeling of the opening and closing of the doors is a significant

emotional quality and should be treated seriously. In this regard, mathematical equations calculating

the operating force of the door latch, which have yet to be reported elsewhere, are formulated in

this study. The forces acting on each component are gravity, elasticity, friction, and the normal

force. Therefore, the door latch operating force has been formulated as the moment of the force ac-

tion because all parts rotate about the axis of rotation. Because there are numerous parts used in a

door latch, this study is divided into two parts. In part 1, formulas used to calculate the operating

force of the catch, pawl, and release lever are determined. And formulas for calculating the OS lev-

ers, IS levers and the maximum operating force are analyzed in part 2. In addition, a clear defi-

nition of the opening point and the operating force up to the release lever is formulated.
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(1) 7WA(catch) — I&(pawl) — B W (lock
link) — iz~ W (release lever) — IS (IS
lever)
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Figure Name Role
A
J @ ’I\ A part connected to
- ™/ a striker attached to
[ \ Caich the vehicle to
. \  /ad determine open/close

Catch and stuck by
friction. And the
parts that transmit
the force of the

release lever

® o
\J ;"! Pawl

“ . ; Parts that transfer
‘ ! A o | Release | the power from OS
_ v lever lever and IS lever

to pawl

Determine if the
force applied to the

2 4 Ifﬁlclf release lever should
—_— be transferred to the
(d) pawl

Fig.1 Name and function of door latch parts
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(a) Door latch shape to see the flow of operating
force when the outer door handle is pulled

(b) Fig. 2(a) rotated x-axis 180 degrees
Fig. 2 Free body diagram of door latch
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Table 1 Variables used in dynamic equation at catch

Symbol Specification
me Catch mass
Keateh Spring constant of catch spring
0. Rotation angle of Catch
aG11 Angle between point G1 and 1
rGi Length between point G1 and 1
13 Length between point 1 and 3

s Length between point 1 and point S

Angle between point 1 and point 3 distance

Q, . . .

r1,3x direction and x axis

OF3x Angle between vertical drag and x-axis
ap3p Angle between frictional force and x-axis
Fiear Seal force

M, Moment of catch spring

M, Moment of seal force
M; Moment of vertical drag at point 3
M, Moment of friction force at point 3

Initial angle of Catch spring with door fully

Oocatc
Ocatch closed
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Table 2 Variables used in dynamic equation at PAWL

Symbol Specification

m, Mass of PAWL

Kpami The spring constant of PAWL

0, Rotation angle of PAWL

Angle between point G2 and point 4 distance

G2 direction and x axis

[en Distance between point G2 and point 4

(ren) The x-direction length of the distance
G241 between point G2 and point 4
734 Distance between points 3 and 4

Mk Moment of pawl spring

Mg Pawl moment of gravity

My Moment of point 6

Initial angle of Pawl spring with door fully

Bopan
Opant closed
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Table 3 Variables used in dynamic equation at release

lever

Symbol Specification

mp Mass of release lever

Kretease Spring constant of release lever

Or Rotation angle of release lever

063,10 Angle between distance G3,10 and x axis
763,10 Distance between points G3 and 10
(Fes.10) The x-direction length of the distance

G3,10% between points G3 and 10

M; Moment of point 7

Mgy Moment of release lever spring

My Moment of point 8

Mg Release lever moment of gravity

M3 Moment of point 13

p) Initial angle of Release lever spring with
Orelease door fully closed
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