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Abstract This paper reports a technology to reduce distortion or bending when injecting Crash Pad
Garnish Body parts for emotional lighting for electric vehicles. Appropriate materials for the parts were
selected through the physical properties test. Injection flow analysis was performed by applying these
materials, and injection conditions, such as flow pressure, temperature distribution, and deformation of
each part, were obtained from the analysis. The flow pressure showed a maximum pressure of 85.51
MPa at the gate entrance, and the temperature distribution was approximately 300°C at the lower center
and the right end and 270°C at the left side. Test parts and molds were designed and manufactured
based on the analysis results, and test injection was performed using the manufactured mold, and the
test-injected products were inspected. As for the inspection contents, appearance inspection, amount of
deformation of bending and distortion, and weight inspection were performed, and the quality of the
prototype was confirmed through inspection. In addition, the presence or absence of environmental
problems was reviewed through the recent hazardous substance inspection. The results showed that all

items were adequate.
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Fig. 1. Crash Pad Garnish
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Fig. 2. 3D model for Crash Pad Garnish Body
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Fig. 4. Flow pressure distribution analysis result
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Fig. 5. Flow temperature distribution analysis result
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Table 1. Mold analysis results Fig. 7. Crash Pad Garnish Body detailed design
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Fig. 11. Manufactured mold
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Fig. 14. Injection products for testing
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Fig. 15. Appearance inspection of the test item

Table 2. Injection condition

— Ist 11_+ 05
Injection pressure 2nd 4 + 070
[MPa]
3rd 14 £+ 0.70
Injection speed Lot § + 04
) 2nd 25 £ 13
3rd 25 + 1.3
Injection time Ist 31 + 02
[sec]
L . 1st 40 + 2.0
Injection location nd 4 + 07
(mm) 3rd 12+ 06 Fig. 16. Inspection of deep groove inner hole and
assembly part appearance
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Table 3. Test results

Allowed
. Measurement results
NO. | limit(mm)
lower|upper| 1Ist | 2nd | 3rd | 4th 5th | ave.
1 2.7 3.3 2.92 1 295 | 296 | 2.99 | 2.89 | 2.94 _
2 2.7 | 33 | 317 | 3.18 | 3.19 | 3.20 | 3.17 | 3.18
3 | 27| 33 |29 | 292|288 |291 | 293|291 Fig. 19. VOC test piece
4 2.7 3.3 3.01 | 3.12 | 3.07 | 3.05 | 3.11 | 3.07
5 127133 [307]300]311] 315|312 ] 311 A8 Z3} Table 59 o] £/3 R3altE221 Formaldehyde
6 | 27| 33 |317 | 321 | 3.04 | 3.16 | 3.25 | 3.17 £ H]35}9] Benzene, Toluene, Xylene, Acrolein®]
7 | 27] 33 | 282 ] 287 [ 202 287 [ 291 | 2.8 HAZER] AT, Styrene T A=A} T4 Z2l 220
8 2.7 3.3 2.81 | 2.85 | 2.83 | 2.83 | 2.87 | 2.84 TL]- % 1872 I%E}-L}- ﬁ’_}ﬁ@'—% Ec}a‘:]_
9 2.7 3.3 295 | 297 | 298 | 2.89 | 2.85 | 2.93
10 2.7 3.3 3.20 | 3.19 | 3.23 | 3.24 | 3.21 | 3.21
Table 5. VOC test results
- _ i Limit
Ald AR AE S5 245t 29E Table 49 Y Test item | Test method | RL Korea | China Result
BRIt AlES] 252 148+ 1gf olH, &3 k2 Benzene 10 30 50 N.D.
- - - - With reference]
br=pe . o]yl A o] 58 SHAA -
o 014;9]5 g; 13, 24 Agte] &8 A el Toluene  [1© HYUHda;/’Igla 20 | 1000 | 1000 | N.D.
9leg 3lol3 : moters
WS BT 300-55:2019,
Ethyl Benzene 20 1000 1000 N.D.
Tenax tube,
GC/MS
Table 4. Gravimetric results of injection products Xylene 20 | 870 1000 N.D.
Measurement results Styrene 20 | 220 260 187
Item | Standard With reference]
Ist | 2nd | 3rd | 4th 5th | ave. Formaldehyde [to Hyundai-Kiq 20 210 100 N.D.
Injection — moters MS
part | 148+ 1gf |147.92(147.85[147.96|147.91|148.10{147.95 Acetaldehyde | 300-55:2019, | 20 | 300 200 N.D.
weight ——  HPLC/DAQ
Acrolein 20 50 50 N.D.
3hH Fig. 183 o] /EEe] &5ty 579 &
A5 FRIsk] QJsl, 2Yste] ST AT glo] % S
|37 £ 0.08 mm Well Aon 49 & gzo] & 6. 2
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Fig. 18. Connector insertion inspection
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