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Study on heat resistance of liquid silicone rubber coated

nylon 66 composites
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Abstract: The instantaneous high-temperature gas flow injected during the ejection of an automotive
airbag can reach 550 °C, so the airbag requires the addition of a heat insulation layer. However, the
design of the airbag’ s heat insulation layer is difficult to balance lightweight properties with heat
resistance performance. The study proposed a multi-layer thermal insulation system comprising liquid
silicone rubber (LSR) coated nylon 66 fabric. It systematically investigated yarn linear density,
fabric density, coating area density, and heat shield number effected on heat resistance. At the
same time, hot rod hot melt test was conducted to evaluate the heat resistance of the composite

insulation. By comparing the theoretical values with the measured ones, the key factors underlying
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the design of the gasbag insulation were identified. The results showed that hot melt time efficiency
(0.015 4 s-m°/g) produced by increasing the fabric density was approximately twice that produced
by increasing the yarn linear density (0.007 5-0.008 3 s-m°/g). After the LSR coating was
compounded, heat resistance was significantly enhanced. When a 25 g/m’ LSR coating was
compounded , hot melt time efficiency was 0. 050 0 s+m”/g. This effect was not only due to the heat
resistance of the coating itself, but also related to the coating’ s hindrance to gas flow. When the
number of heat shields was increased from 2 to 3, the increase in hot-melt time was jumped to 2-3
times, was significantly better than the linear doubling of non-coated fabrics, and was highlighted
the synergistic effect of LSR coating in multi-layer structures. The research conclusion indicated that
based on the collaborative optimization of coating area density and subsirate parameters, an
insulation layer scheme suitable for high-temperature working conditions could be designed under the
premise of cost control, providing a technical reference for the design of airbags and similar high-
temperature resistant materials.

Keywords: automotive airbag; heat shield; liquid silicone rubber ( LSR); nylon 66; coated

composite ; heat resistarice
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Tab.1 Fabric specification parameters for preparing

I R U G /”ﬁ'(w;m%ll] B i’i %;&‘E/
P-350 ERZ8WY Far 350 235 235 0
P-470-L ERELY) 8L 470 180 180 0
P-470-M | = Far 470 195 195 0
P-470-H ERZ8WY Far 470 209 209 0
P-700 ERIZEW 8L 700 160 160 0
C-470-1-25 WY Far 470 180 180 25
C-470-M-25 WY FaC 470 195 195 25
C-700-25 WELY) 8L 700 160 160 25
C-470-L-120 WY Far 470 180 180 120
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Tab.2 The material physical properties

S8 Je e 66 LSR % )2
REE/ (g-em™) 1.14 1.10~1.20
Y& 1/ C 260 450
A/ (K- (kg-C) ™' ] 1.67 1.50
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Fig. 1 Illustration of hot rod hot melt test
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Fig.2 Base fabric area density and total area density of samples
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Fig.3 Surface and cross-section structure of fabrics before and after LSR coating
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Tab.3 Theoretical melting heat efficiency based on theoretical melting heat difference of different fabrics
e HBIE I T L 2 PSSR RE
0 i Z
Rl AL/ (k]-m™) AG/(g-m™) AN/AG /(kJ-g ™)
P-470-M C-470-M-25 16.0 25 0. 64
C-470-L-25 C-470-L-120 60. 9 95 0. 64
P-470-M P-470-H 5.2 13 0.40
P-350 P-700 23.8 60 0.40
P-470-M P-700 15.9 40 0.40
C-470-1L-25 C-470-M-25 7.9 20 0.40
T AN/ AG FAT B [H 28 5 1 i 5 | e ) A e XA b i, S R RLER T 22 R RE (R T 3505
ISR L, W 2100385 SR RR AR, PRI TiT #0332 MAWREE A T LSR IRZ 5, T e R i 2
B, PRI OB S R AR Fto 40 P-470-M Al P-700 I E G IR 2, Pk
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Tab.4 Hot melt time efficiency based on heat fusion time difference of different fabrics

o HRRE 2 ??Miﬁﬂtlﬁli E%E% Fralin) I‘Eﬂiﬁéﬁi‘f{’;ﬁaﬁﬁ

t/s AG/(g-m™) At/AG/ (s m™-g )
P-470-M C-470-M-25 1.25 25 0.050 0
P-700 C-700-25 1.25 25 0.050 0
P-470-M P-470-H 0.20 13 0.015 4
P-350 P-700 0.50 60 0.008 3
P-470-M P-700 0.30 40 0.007 5
C-470-M-25 C-700-25 0.30 40 0.007 5
C-470-L-25 C-470-L-120 1.35 95 0.014 2
C-470-L-25 C-470-M-25 0.35 20 0.017 5

T+ Av/ AG AT B T 2 2 10T A AT 0% B A (60 396 45, TP A A R 284 B2 EROTPEN LE . A/AG 5 AL/AG 5350\
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Fig. 6 Hot melt time of fabric samples with different layers
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Tab.5 Hot melt properties of fabric samples with different layers

S =24k P B AL T /s P BT RE T3 % PIE R R TR/ (sem® - g7")
P-350 1EZ2)2 1.50 120 0. 008 1
2232 1.45 116 0.003 9
1232 2.95 236 0.012 0
P-470-M 1222 1.70 117 0. 008 3
2232 1.75 121 0.004 3
1EZ-3)2 3.45 238 0.012 6
P-470-H 1222 1. 90 115 0. 008 7
223 )2 1.75 106 0.004 0
1EZ-3)2 3.65 221 0.012 7
P-700 1E2-2)2 2.00 114 0. 008 2
223 )2 1.85 106 0.003 8
12032 3.85 220 0.012 0
C-470-1-25 1E2 )2 2.65 113 0.012 6
2E3 2 4.55 194 0.010 8
1Z-3)2 7.20 306 0.023 4
C-470-M-25 1EZ-2)2 2.85 106 0.012 4
223 )2 5.75 213 0.012 5
12032 8. 60 319 0.024 9
C-700-25 1222 3.45 115 0.012 8
2R3 2 5.10 170 0. 009 4
C-470-1-120 1232 12.20 330 0.040 0
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WA ARSI, AW . 1) it - a1
FRHEIT, WEIZLEH C-470-1-120 7£ 10 % & K
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SRR AL R L PR AL BE 3 FH T T R AR R

N (OB RE IR L 2R ) o 2) T FR-iAS
TSI, 3 &2 P-350 RiGIZS Wb AEfE R
e, FEAE AT MR RLAS A 3 (AL Al LSR T2
1) 35% ) M ATEIA R 70 AR U AR T 00 (A Tl
VA SRR T4 B e ) v B i 25 2 e i JA SO
b, 3)PERE-mAY RIS T, 3 &)Z C-470-M-25 LU
H R8T 2 R A 0 P o, S R B AR B 3
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