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ABSTRACT

Obijective: The purpose of this study is to analyze customers’ satisfaction for the stiffness of outside panels of passenger
cars. Background: The affective quality of passenger vehicles such as the look and feel as well as functional performance
is becoming important factor in customers’ purchase decision. Many affective engineering studies on automobiles have
focused on the visual design characteristics of interior and exterior parts. But few studies exist focusing on the tactile feeling
of the stiffness of outside panels. Method: Including “satisfaction’, four affective variables were selected for rating affection
of outside panel stiffness. About fifty customers evaluated the hood and trunk lid of nine midsize passenger cars with a
developed questionnaire in the study. The stiffness of the hood and trunk lid for the nine vehicles was measured using
stress-strain curves. Results: It was found that customers were more satisfied as the slope of the stress-strain curves
increased, and the decrease at a point in the curve had negative effects. Conclusion: In this study, the levels of satisfaction
of outside panel stiffness were grouped by stress-strain curves, and it is likely that the affective quality of outside panel
stiffness can be controlled by them. Application: With the results of this study, the designers of outside panels are able to
know how to make the stress-strain curves of panels for the desired level of satisfaction. And it is expected that customers’
satisfaction for stiffness of outside panel can be conceptualized more clearly.
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2. Method

2.1 Design variables of outside panel stiffness
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2.2 Affective variables
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Figure 1. Stress-strain curve example of an outside panel of
passenger cars
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Table 1. Selected affective variables for the stiffness of an
automobile’s outside panel

Affective

; Definition
variables

Degree of satisfaction in terms of the
automobile outside panel’s stiffness when
pressing it

Satisfaction

Degree of how much impact the outside

Hardness | yanel can take when pressing it

Degree of consistency in deformation of the

Consistency automobile outside panel when pressing it

Degree of how thick the automobile outside

Thickness | anel feels when pressing it

2.3 Evaluation questionnaire
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2.4 Outside panel parts and vehicles
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Figure 2. Selected outside panels: (a) Hood, (b) Trunk lid

2.5 Participants and procedure
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3. Results

3.1 Analysis of relationship between affective variables
and design variables
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Table 2. Summary of ANOVA results (¢=0.05)

Part Independent Affective d E o
variable variable f
Satisfaction | 8| 10.46 0.0001
Stress-strain | Hardness 8| 19.61 | 0.0001
curve Consistency | 8 | 19.00 | 0.0001
Thickness 8| 19.68 | 0.0001
Hood - -
Satisfaction | 3 0.80 | 0.5012
Age Hardness 3 0.43 | 0.7322
Consistency | 3 0.42 | 0.7388
Thickness 3 0.07 0.9769
Satisfaction | 8| 16.27 0.0001
Stress-strain | Hardness 8| 16.29 0.0001
curve Consistency | 8| 16.31 | 0.0001
Trunk Thickness 8| 15.22 0.0001
lid Satisfaction | 3 2.28 0.0910
Age Hardness 3 1.67 | 0.1846
Consistency | 3 190 | 0.1411
Thickness 3 1.30 0.2832
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Figure 3. SNK grouping of satisfaction on hood stiffness
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Figure 4. SNK grouping of satisfaction on trunk lid stiffness

3.2 Analysis of relationship between affective

‘Satisfaction’ and related affective variables
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Table 3. Result of hood’s conjoint analysis
(F=46.9141, p=0.0001, R?=0.6311)

Table 4. Result of trunk lid’s conjoint analysis
(F=74.8220, p=0.0001, R?=0.7330)

Attribute
Value

Relative

Attribute
Importance

Preference Utility

[N

-0.7939

-0.3739

-0.2409

Hardness 25.7994 0.1497

0.3874

0.3504

0.5213

-0.8249

-0.6812

-0.3282

Satisfaction Consistency 31.7518 0.1419

0.1200

0.7938

0.7786

-1.0321

-0.6492

-0.2627

Thickness 42.4488 -0.1173

0.2465

0.6828
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1.1320

. Relative Attribute -
Preference Attribute Importance Value Utility
1 -1.7144
2 -0.9550
3 -0.1181
Hardness 47.0227 4 0.3309
5 0.5969
6 0.8303
7 1.0294
1 -0.1456
2 -0.4226
3 -0.3576
Satisfaction Consistency 18.2051 4 -0.2584
5 0.0351
6 0.5139
7 0.6397
1 -1.1021
2 -0.4381
3 -0.3454
Thickness 34.7722 4 0.1385
5 0.2308
6 0.5894
7 0.9269

4. Conclusion
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Figure 5. Stress-strain curve of outside panel
((a): Hood, (b): Trunk lid)
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