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A Study on Enhancement of Human Sensitivity for Interior
of Prototype Vehicles

Jae Won Choi”, Hwa Jun Yang” and Seok Hee Lee™

ABSTRACT

As the new model development lead time becoming shorter and the market requirements becoming more strict,
automobile manufacturer begins to utilize 3-dimensional CAD system based techniques such as DMU (Digital Mock-
Up), RP (Rapid Prototyping), VE (Virtual Engineering) to meet the market trends. But, no satisfactory utilities have been
developed yet, to represent emotional properties such as embossment on the surface of interior parts, touch originated
from material characteristics in virtual environment, so it is inevitable to manufacture prototype parts to verify actual
feeling which passengers feel in automobile.

This paper suggests a methodology to enhance the human sensitivity via embodying embossment on the surface of
prototype car interior trim without deterioration of dimensional accuracy using RIM (Reaction Injection Molding) and
thermoforming method.

Key Words : DMU, Emotional Quality(7/3 %), Embossment(J 2. 2=H E), Prototype Car(A2H33E), RIM(Y),
Thermoforming( 343 &)
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Fig. 1 Overall process of vacuum forming
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Fig. 6 (b) CAM data for skin side of master model CNC
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Table 1 & A¥2AES el Table 2 Materials, operating conditions, mechanical
Conditions for RIM
Materials RIM 876/900(Axon Corp.)

Mixing Ratio(Weight) % : % 50:50

Specific Gravity 1.12

Viscosity 1000Mpa.s 1.5~2.6
Operating Conditions

Injection Pressure Kg.f/sec 15

Demolding Time Min. 15

Fig. 7 (a) Completed master model Shooting Time Sec. 15

Mold Temperature T 60
Mechanical Properties

Flexural Modulus Mpa 2000

Tensile Strength Mpa 50

Elongation at Break % 10

Hardness ShoreD1/D15 80

Linear Shrinkage at 23°C mn/m 4~8

Fig. 7 (b) Mock-up for thermoforming

Table 1 Operating condition of forming using ABS sheet

Material ABS sheet

Thickness (mm) 1.1

Shrinkage Rate (%) 0.5

Heater Temperature (C) 250

Heating Time (sec) 110

Sheet Transfer Speed (m/sec) 4~5

Mock-Up Upload Speed (m/sec) 100 Fig. 8 Completed RIM mold and molded part

Cooling Time(sec) 110

Cooling System Fan 5 M=t 22 2 DA
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Fig. 9 Thickness measuring grid of ABS sheet which
attached on the master model

Table 3 Thickness of ABS sheet which finished vacuum

forming
AA | FA@) | $A F 7 (un)
Al 0.75 Bl 0.69
A2 0.77 B2 0.78
A3 0.80 B3 0.82
Ad 0.81 B4 0.84
AS 0.77 BS 0.82
A6 B6 0.82
A7 B7 0.80
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