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Abstract
A sun visor has been used only for the purpose of interrupting direct sunshine. Investigation, therefore, has not

been made to be on the feeling of touch of the sun visor. In this study, the feeling of touch of sun visor installed in the

present automobile was investigated. To clarify the relation between the sense of touch and the mechanical and

physical quantity of the sun visor, prototype products of the sun visor of the same shape were made. Surface

characteristics and cold feel characteristic of materials were measured by the KES system. In addition, we

investigated the relation between the surface property and the sense of touch of various materials. The correlation
between favorability and WC, RC, SMD was high on the sun visor prototype. As a result, it was clarified that
materials whose surfaces were very smooth and soft were favorable. Those materials consist of leather and moquette.

Conversely, the material sensed hard was not favorable. The relation between the mechanical and the physical

properties of various materials, and the favorability was able to be approximated by the equation (1).

Favorability = 2.482 + 0.02791LC + 0.293WC — 0.264RC
+ 0.0688M1U — 0.0966 MMD + 0.0253SMD — 0.0288gmax

ey
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Table 1 Characteristic and the favorability of sun visor for product.

Cover material and
characteristic of sun visor for

Evaluation of
favorability of “Pat ”
and “Push”

Total evaluation as
sense of touch of

Sample No. product (Evaluation is so good sun visor (Evaluation
that a number is is s0 good that a
small) number is small)

Moquette. Internal sponge is

1 soft. Under the moquette and the 2 2
sponge, there is a hard core
material. Thick sun visor.
Soft moquette. The surface is

2 3 3
very smooth.
Moquette (front side) . Fabric

3 (back side) . Thin and soft sun 4 4
visor.
Soft artificial leather. There

4 is feeling of luxury in the 1 1
whole.
Soft PVC(Polyvinyl chloride).

5 There are a skid resistance and 7 8
slipping on the surface.
The surface is a moquette

6 pattern textile that consists 5 6
of a short fluff.

7 Plastic resin blow cast. It is 13 11
hard to the whole.

8 Soft PVC. 12 9
The surface consists of soft PVC

9 . . 8 7
with the crimp.

10 PVC to which design is applied. 11 12
The surface is smooth.

11 It is very softness in the 6 5
whole.

19 It is jche hardest in all product 14 14
sun visors.
PVC. It is smooth in the whole

13 though there is slightly a skid 10 13
resistance.

14 PVC. Thick sun visor. 9 10
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Sample 1 (Mogquette) Sample2 (Moquette) Sample3 (Moquette) Sample6 (Moquette)

Sample 9 (PVC) Sample 8 (PVC)  Sample 5 (PVC)

Fig. 1 Some photographs in the commercial sun visor shown in Table 1. The inside of a parenthesis is explanation of the
kind of cover material or the molding method.
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Table 2 Sun visor prototype (cover material is inserted in the common sun visor mould).

Evaluation
of WC
Features of the prototype | favorability | (ef - LC RC MIU MMD SMD gmax
sun visor as sun visor | cm/cm?) ) (%) ) ) (um) | (Wm™®)
Hard resin plate with
surface wrinkle 3.1 0. 34 0.15 73 0. 42 130 1.3 0.27
Textile with slipping 3.5 0.41 0. 50 32 0. 42 53 0.6 0. 45
The resin board with which
one side consists of mirrors 3.8 0.24 0.09 86 0.23 460 0.6 0. 30
Leather 4.1 0.32 0. 37 51 0. 47 180 1.3 0. 40
Textile 3.4 0.25 0.21 53 0.51 105 2.9 0. 42
Rough textile 2.9 0. 38 0.31 65 0. 36 360 23.0 0.28
Resin plate (plain weave
pattern is printed) 3.2 0.61 0.04 93 0.17 380 0.6 0.48
PVC 3.5 0.33 0.05 65 0.35 92 0.4 0.53
Textile with wrinkle 2.5 0. 47 0.32 67 0.58 180 2.6 0.38
Metal plate (there are small
circular holes) 3.4 0.71 0.23 95 0.15 185 2.5 1. 10
Metal plate (there are large
circular holes) 3.4 0.83 0.12 100 0.16 350 18.0 1. 20
Translucid resin board 2.8 0.41 0.18 67 0.32 180 2.8 0.31
Resin board 2.7 0. 65 0. 09 91 0.18 350 0.7 0. 45
Buckskin 3.4 0. 38 0.15 43 0. 45 130 1.3 0.35
Correlation coefficient of
favorability and mechanical
/physical quantity
(all prototype products) -0.281 | 0.085 | -0.206 | 0.138 | —0.082 | -0.381 | 0.185
Correlation coefficient of
favorability and mechanical
/physical quantity
(two kinds of the metal plate
are excluded) -0.593 | 0.099 | -0.341 | 0.036 | -0.107 | -0.444 | 0.176

Table 3 Relation between mechanical / physical quantity and favorability of various materials.

Evaluation
of WwC

sample favorability LC (gf - RC MIU MMD SMD qmax
No. Feature of material as material ) em/cm?) %) ) =) (um) (Wm™2)
1 Textile A (with printed) 3.0 0.42 0.31 63. 04 0. 35 368 20. 50 0.23
2 Leather A (thin) 3.0 0. 35 0. 15 46. 34 0. 40 121 1.27 0.43
3 Leather B 3.1 0.37 0.21 64. 63 0.28 97 0.68 0.51
4 Leather C 3.0 0.33 0. 36 49.170 0.18 119 1.35 0.39
5 Leather D 3.9 0.39 0. 46 37.55 0.38 51 0. 62 0.43
6 Leather E 3.0 0. 45 0.21 48. 26 0.37 196 1. 42 0.41
7 Buckskin A (soft) 5.0 0. 46 0. 50 45.12 0.38 82 1. 11 0.42
8 Buckskin B (hard) 3.0 0.37 0.33 38.38 0. 35 124 1.62 0.40
9 Textile B (thin) 3.0 0.34 0.13 49. 24 0. 26 384 3.63 0.39
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10 Textile C 2.6 0.51 0.34 58. 57 0. 30 240 15.76 0.23
11 Leather F (thick) 3.0 0.48 1.76 75.59 0.17 90 0.39 0.51
12 Knitting 3.0 0.39 0.23 68. 61 0.16 152 2.67 0.21
13 Textile C (soft) 4.0 0.33 0.38 52.53 0.21 64 2.62 0. 35
14 Textile D (gauze) 2.6 0.22 0.02 84.90 0.14 87 2.37 0.49
15 Textile E (jeans) 3.4 0.41 0.15 52.05 0.17 101 2.86 0.44
16 Textile F (rough plain weave) 3.0 0.34 0.34 52. 81 0.22 277 3.38 0.33
17 Textile G (coating) 2.0 0. 40 0.07 72.74 0.20 4 0.53 0.54
18 Leather G (soft) 3.0 0.35 0.62 28.71 0. 42 73 0.95 0. 40
19 Leather H(hard) 2.0 0.34 0.23 46. 43 0.27 55 3.41 0.34
20 Sponge 3.3 0.24 2.53 56. 56 0. 40 102 3.67 0.15
21 PVC 2.0 0. 42 0.05 74.02 0.25 81 0.38 0.73
22 Plywood (thin) 2.0 0. 60 0.08 84. 44 0.19 468 0.57 0.62
23 Cork board 2.0 0. 66 0.16 75.76 0.32 165 2.07 0.21
24 Wooden board A 2.0 0.79 0.05 83. 22 0.17 347 0.57 0. 64
25 Wooden board B 2.0 0.68 0.08 73.48 0.12 300 1.39 0.48
Metal plate A
26 (round-hole mesh) 2.0 0.75 0.11 100. 00 0.16 334 16. 07 0. 80
Metal plate B
27 (small round-hole mesh) 2.0 0.70 0.28 97. 24 0.13 202 2.10 1. 28
28 Glass plate A 2.0 0.81 0.06 100. 00 0.16 120 1. 80 1.18
29 Glass plate B 2.0 0. 40 0.01 100. 00 0.26 259 10. 30 0.91
Glass plate C
30 (convexo concave pattern) 1.6 0.67 0. 00 100. 00 0.15 266 19. 50 0.99
31 Glass plate D (pattern) 2.0 0.73 0.01 100. 00 0.17 595 20. 37 0. 69
32 Glass plate E 2.0 0. 47 0.01 100. 00 0.14 176 11. 62 1.05
33 Brick A (rough surface) 1.0 0.51 0.06 69. 74 0.24 789 1. 57 0. 66
34 Brick B 1.4 0.85 0.01 96. 55 0.19 392 2.19 1.06
35 Soft stone 1.0 0.22 0. 00 100. 00 0.26 158 1.70 0.94
36 Granite 2.0 0.29 0.01 100. 00 0.09 95 0.23 1.30
37 Aluminum foil 1.6 0. 80 0.13 57. 32 0.16 40 8. 17 0. 80
38 Balsa light plate 2.0 0.41 0.12 74. 05 0.18 36 1.32 0.22
Correlation coefficient
of favorability and
mechanical /physical
quantity -0. 38 0.68 -0. 68 0. 49 -0. 36 -0.14 | -0.56
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Fig.2 Correlation of favorability of sense of touch of some
materials and multiple regression equation (1) obtained
from mechanical and physical quantity measurements.

128

Fr o2y, SFESELMEBTIEIWC RCOMMDBE VDI
FLTH2BD, SEIELMEITOVTOWCIEIEDOHET
HEDITHLT, H N A F—FERTOWCIZADOHMT
HbH., FLEFTEETEMBTREMIUDTASMD £ 0 b §FK
& DM EOWRERE o2, Thbb ST EERMET
BEHFDICHMEDOENPRKETEL2DIZ)RDY N
AP =L LTHFENLIMEZHETFEEL LTHEI» LD 21
ESIHHILETDH L. TN SoMEomTHEIRZFD
B OFEFE ZOHMR 2D LHER S L - TRAEWIZK
ELEL L. WAFEHRBREDOEVOREFEMIZE LT
I 59105 25H 5 A3 H O B A O FBIEH & K BLEE
iCOVWTIESHOBETH 5.

4. ¥ E&
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PNbDFEFITHM IR L FEMTH S, RIS
Frofigs LT, i TELES5 L0l Hibh
B eI oz, LR LEMORESIZOWTIEY V3, H—
ELTHENEGRBLMENDH), ZOMIIOVTIZEHIZ
WL ETH 5.
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