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Calculation Formula for Operating Force of Vehicle Door Latch :
Part 2- OS/IS Lever and Total Force Analysis
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ABSTRACT

A car door has an inner handle and an outer handle. The magnitude of the operating force of the

two handles is commonly influenced by the catch, pawl, and release lever of the door latch, and is

divided into an OS lever and an IS lever. OS lever and IS lever are connected to the cable of the

handle allowing the final operating force to be obtained. Therefore, it should be divided into two

cases in the release lever in the door latch. Because the formulated variables change, an analysis of

how much each variable contributes to the maximum operating force needs to be undertaken. In par-

ticular, because each part has a torsion spring attached, which part contributes the most to the max-

imum operating force owing to a change in the spring coefficient should be analyzed. In addition,

since the maximum operating force is expressed as the force on the moment, the maximum operating

force according to the change of distance from the center of rotation to the contact point between

parts is analyzed.
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(a) Door latch shape to see the flow of operating
force when the outer door handle is pulled

(b) Pawl side
Fig.1 Free body diagram of door latch
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Table 1 Variables used in dynamic equation at OS

(3) Step 3 lever
0>—M +M,, +M,,+ N3 M Symbol Specification
osk 13
hos Mos Mass of OS lever
My2M,  +M;, + rlz 1 M, kos Spring constant of OS lever
10,13
—k (6, +0.)/0.10197 +m _-g-(r.,.,) 5) Oos The angle of rotation of the OS lever
os Oos os os G4,12/x
+r]2’13 o paw(eopawl +0 )/0.10197 raa12 Distance between points G4 and 12
Fous Tie +ﬂ173 .(,«3 4)_m 'g'(rcz 4) 063,10 Angle between distance G3,10 and x axis
s R P 4/x
The x-direction length of the distance

_mR g (rG3.10)x + krelease : (90;"eleaxe + eR) / 0102] (VGMZ)X between pOiIltS G4 and 12

751 1501]}\1 @%3} THEZ ﬁi%‘d 7& 129]_ r12,15 Length between point 12 and point 15
7(4 15 }\]-o]g] 7{3](”215 UHTd H=2 A4S 712,13 Distance between points 12 and 13
T& 5 Aok A 159 ZEe= @(FH)Q Hakol A 710,13 Distance between points 10 and 13
ol Aol Holrke ¥#3t AR gk 3 .

en OS lever moment of gravity
& Aol o BRI Pk meld Wskae
T E E}:oﬂ 1 ;E] 59]_ A 12 /K].o],] ﬂa 4‘!’4‘!‘ Mosik Moment of OS lever spring
=] X_]—%E’_ﬂ' o] ?]_1:]— Mis Moment of point 15
P Initial angle of OS lever spring with door
00s
Fis=M5/7,,s (6) fully closed
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Table2 Variables used in dynamic equation at IS

lever

Symbol Specification

mis Mass of IS lever

kis Spring constant of IS lever

Ois Rotation angle of IS lever

7Gs,16 Distance between point G5 and point 16
a3, 10 Angle between distance G3,10 and z axis
(Fes.10)- ghe z—diref:tion length ‘of the distance

etween point G5 and point 16

16,18 Length between point 16 and point 18
8,16 Distance between points 8 and 16

78,10 Distance between points 8 and 10

Mgs IS lever moment of gravity

o Moment of IS lever spring

Mg Moment of point 18

Initial angle of IS lever spring with door

Ooss fully closed
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