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ABSTRACT

Objective: The present study is to evaluate satisfaction of vehicle outside door handles (ODHs) by design factor for
improving grip comfort. Background: Existing studies have mainly focused on size and/or shape of typical handles (e.g.,
cylindrical handle); therefore, a specialized research for ergonomic ODH design is needed. Method: Satisfaction (operation,
shape, height, width, tilting angle, central radius (R), inside upper R, inside middle R, inside lower R, pressure distribution,
and overall satisfaction) by design factor (2-level: section width; 3-level: central R, inside upper R, inside middle R, inside
lower R, tilting angle, and section height) were analyzed by applying a Taguchi L18 design (2! x 3°). Design levels by
design factor were determined referring to 5 existing ODHs. 18 ODHs developed in the study were relatively evaluated
comparing with a reference ODH (0 point) through an 11-point bipolar scale (-5: extremely dissatisfaction, 0: no difference,
+5: extremely satisfaction) by twenty participants aged 20s ~ 50s. Results: Section width and inside upper R were
significant on satisfaction of ODH. Conclusion: A design guideline for ODH was established considering users’
satisfaction. Application: The design factor evaluation protocol using Taguchi method applied in the study can be
applicable to the other vehicle moving handles (e.g., inside door handle, door trim grip handle, door trim pull handle).
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2. Method

2.1 Selection of ODH design factors

o

DH 3% 137}4] A A} F grip comforte]l J&FS

77k 87 O TEYR, WSEER,
YR, USSHR, SHEAAM,  w®HEol,
ol AAEch B A9 ObDH F8 A2A
Q1A= Figure 20 YERH AT} o] ODH grip Al &
A AEF5F9E "N 7IE AAER AYH A

S ofy e

U=
PR X

\/ A oixt e
S & 3 or No

j TS 2o wsp
—‘g YES I
)

Llorgom— <

L l S Ts T
=

i 32F & 32 T

iy ' Y
Wy R = usEYR H

Lﬁi = - f’f %7 200

Figure 2. Selection of target design factors considering a grip
posture and/or contact area change

Table 1. Design factors of outside door handle (ODH)
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2.2 Experimental design
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Figure 3. Prototypes of outside door handle (ODH)



2.4 Evaluation of ODHs
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Table 2. Age and gender distribution of participants

20s ~ 30s 40s ~ 50s Total
Male 5 5 10
Female 5 5 10
Total 10 10 20

Reference ODH

Figure 4. Outside door handle (ODH) evaluation environment

3. Results
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