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Impact Resistance of Inflatable Fabric and Application

WANG Wei', LI Yanmei*', WANG Fangming’
(1. School of Textiles and Fashion, Shanghai University of Engineering Science, Shanghai 201620, China; 2. Suzhou
Xingfengqiang Textile Technology Co. ,Ltd. ,Suzhou 215228, China)

Abstract:In order to explore whether inflatable fabrics can cushion the falls of the elderly, and the factors affecting its
impact resistance, a hot-pressed inflatable fabric was used, and the medical dummy was used to test the impact resistance
of fabric samples with or without inflatable fabric, different fabric patterns and different inflatable thicknesses of the same
pattern. The results show that inflatable fabric can play a certain buffering role, and different hot pressing patterns have
great influence on the cushioning effect of inflatable fabrics. The same pattern, influenced by its shape and size and the
amount of air contained in the air chamber, will show different changes in the impact resistance of inflatable fabrics.
According to the experimental results, the optimal inflatable fabric is selected, which provides a new idea for the develop-
ment of fall protection clothing for the elderly.
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Tab.1 Composition of inflatable fabric
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Tab.2 Basic parameters
FE MR S 16 7 Rt/em
1* NI 40 x40
2! JiRE 2R 40 x40
3 RAREL 40 x 40
4% Ko ket 40 x40
5" 40 x40
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Fig.2 Impact force and time curve when an old man falls
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Tab. 4 Calculation results of maximum impact force
and F impact resistance
= gy
mas ;ﬁi Fyps /N
0* 3 438.62
10 1 974. 40 1.464.22
1 20 924.00 2 514.62
30 1 148.07 2 290.55
10 2 653.99 784.63
2¢ 20 2 488.03 950.59
30 1982.12 1 456.50
10 2 475.24 963.38
3* 20 2 267.30 1171.32
30 1 846.63 1 591.99
10 2 087.80 1 350.82
4* 20 1 550.95 1 887.67
30 1232.55 2 206.07
10 2 233.87 1204.75
5" 20 2 002.03 1 436.59
30 1637.01 1 801.61

TE 0" SR T DR ; J5EBE 18 TR 78 SUR MR g i



% 6 M

I ,F AAmAR R SRR E A . 475 -

25001 JEFE10 mm

B 5520 mm

2000 F B 530 mm

15001

FJJ'L;"\' ili ﬂ'\/N

1000

500 1

1% o 3 4# 5#

3 AR Fws BEW
Fig.3 Changes in hip F,, .. resist

ance

2.3 #ZEXFESERHUS SRR RN

AEHIANA 23 BE RS AR 25 i, 52 il B A B 1Y)
SRR, J ks (9 A L3 7 (A A BE
ot AR 58 70 AR S 1E I AT B ) R 1)
JE) |, [ Bt 25 5 ) 55 S TEDRE Y40 o b P RE , R R 28
SEA W, 78G5 o Bl B i
BB R SIS, MO A A B 5% ok R AR
o X5 FpAEAILE 10,20,30 mm e SRR 5504 R ik
TTRRARI S0, WL A K il 0 i AR fR A 1O, 485 2R
K4 iR

Hi L 4 AT, 5 AR TRDE G pls i 225, 3
TE0.45 ~0.55 s Wik B & KAH , whfi J1 KM
2" >3 55" >4" > 17 FE 6] — R E AL
RN e/ m R e K b A R E R iR 52
RO 5 e K b A R R, 5 R AE R 1 9% v Ak
BARUCHAER 17 >4% > 5% >3 527 BRI 7
SR S K hk 3 A — o S, FE DR B 4
SR S WEAAR T (AR AT AR Ak, H AR IR ALK

AL 30 S THRHT vp o PR R Y S 2 R I
FEACTU TR IR R AR o 2 B 7 1T 4B 7R 27 47 (1
PR B BN (R R R, AR 2 K SR A4 5 1
A6 37 5T RIS B AR IR R K, 72K
JETE IR PR 3, (A5 70 A0 TH R ol o il 48 2o 72
o RE NI LR B B 25 S Bl R AR R
SIG FEARBUR s e R G 17 B A
e AN, TR AR B R Bk 7 2 ) 3 i o
A B B AF A s 0, R B R AP AP RO

30001
—a— #
2500F 2
+3»
+4ﬂ

20000 _o s

15001

it JIN

1000

500

=}
o
o
o
~
e
>+
o
o
—_
=}

i [ /s

(a) 10 mm

2500

20001

1500

10001

ik J)/N

500

1 1 1 1 1 1]
0 0.2 0.4 0.6 0.8 1.0
i i) /s
(b) 20 mm
20001

1500

10001

Mt IN

500

0 0.2 0.4 0.6 0.8 1.0
IF[A]/s
(c) 30 mm

B4 FAAXSEETHR ~5"hEh 5 EHLE
Fig.4 Impact force and time curve of pattern 1* to 5

under different inflation thickness

R S FERI DR, RS 1T T e i AR AR
B 2 et e de 2% . £ LT AR, SRR



. 476 - B K F 4R 6 %
Fdeih bk fE S HRURE B — 22 IAR P
2.4 REEXFZTSEAHUSTIERENN 3 4 iE

FEAPRHY S8R B I BT e M fE, e
ARKR/NEAE R, TR E R RS R
TETASH B4 P 49 DA, DT 3R R e o e 20 . TR
TE—TE LA, 39078 e 2 4 v 78 DR BT e
i RCR BARSE R ANIE S P

2800
2600
2400
2200
20001

1800

R JIN

1600

1400

12001

1000

800 : !

20 30
7828 /mm

E5 s#HEIENERMEHAEREEERL

Fig.5 Maximum impact force and inflated thickness
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curve of five flower types
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