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Relations of pore size and distribution characteristics of
down-proof fabric with breathability and anti-drilling property

DONG Tiantian, WANG Lei, GAO Weidong
(Key Laboratory of Eco-Textiles( Jiangnan University) , Ministry of Education,
Wuxi, Jiangsu 214122, China)

Abstract In order to develop high-quality down-proof fabrics, and explore the impact mechanism of
pore size and distribution characteristics on down-proof fabric, the pore size, permeability and down-proof
performance of 10 types of different down-proof fabrics were tested by capillary flow porometer,
permeability meter and anti-drilling property tester. The relations between the pore size and distribution
characteristics and the breathability and anti-drilling property of the down-proof fabrics were analyzed.
The results show that the pore size distribution follows well the normal distribution, and the correlation
coefficient between the mean aperture and standard deviation is 0. 99. For the down-proof fabrics with the
same material and structure, the permeability decreases when the mean pore size gets smaller. The
determination coefficient of the fitting equation between the number of pile bored and the mean pore size
is 0. 94. When the mean pore size is less than 8 pm, the number of drill down penetrating fabric is less
than 23. The breathability to drilling ratio ( the ratio of permeability and the number of drilled down) is
proposed to evaluate comprehensive the anti-drilling property and breathability. It is found that the less
the pore size variation coefficient is, the larger the breathability to drilling ratio becomes, and the better
comprehensive performance the fabrics have.
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Tab.1 Structural specifications of fabric samples
s JEH . LR/ tex AW RERE/ <(10 cm) ™! |
gg ) . G0 i @@IQM T Hfféﬁf'ﬂg N f%r)q R
1* it b3 LA 7.3 5.6 906 630 96. 0
2" it ws 2B 7.3 5.6 953 768 98.6
3* it W T4 14.6 11.8 571 319 88.7
4* K W e 14.6 5.6 571 610 91.4
5* it bty 4L 9.7 8.2 551 512 84.0
6" it it LA 4.9 4.9 1035 933 97.1
Tl it it IR 5.8 8.1 906 709 94. 8
8* i it AL 5.8 8.1 906 728 95.2
9* it it LB 5.8 8.1 906 748 95.6
10* Uit it 4L 9.7 8.1 551 571 85.0
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Fig.2 Pore size distribution of down-proof fabric
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Tab.2 Parameters of fitting equation for normal
distribution of pore size distribution of

down-proof fabric

R LA/ pm FRifE2E/ um R?
1* 7.9 6.5 0.95
2" 5.1 3.3 0.87
3* 4.3 3.7 0.91
4* 11.0 9.5 0.97
5* 11.9 11.0 0.75
6" 5.2 3.5 0.99
7* 10.2 8.3 0.97
8" 8.5 7.3 0.93
9* 5.4 3.8 0.97
10* 12.3 10.5 0.98
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Tab.3 Relationship between breathability and mean

pore size of down-proof fabric

(g e FLAEFIE/ pm BERFE/ (mmes™!)
i 7.9 12.8
P 5.1 11.8
3* 4.3 5.4
4* 11.0 10.0
5* 11.9 9.9
6* 5.2 10. 4
it 10.2 18.0
8" 8.5 16.3
9* 5.4 13.9
10* 12.3 19.3
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Tab.4 Relationship between anti-drilling and mean

pore size of down-proof fabric

R - FLAEHBIE pm FhHOAREL
1* 7.9 22
2t 5.1 15
3* 4.3 9
4* 11.0 35
5* 11.9 42
6" 5.2 10
7* 10.2 23
8" 8.5 21
9* 5.4 11
10* 12.3 50
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Fig.3 Relationship between mean pore size

and number of drilled piles

2.4 LENHHESHEHXER

I b SCGE S R B G B BT A R 4R
K AR S5 2 B RAE B P i R L AR 4 A B X 5
JE(e,), HIFAARXH
i
o
e Fl o 3500 R FLAR IE 2800 A5 1004 J7 R Y 4
FIARIEZE , pm

— BRI, TR 37 AR AT, LB Bl R AT R
2220 RERA T B TEURL A B A S RLE R B
SGERCR VR AR BB U o BB L, 3 — PR
LIRS A FRAE S5 B P TR RE Y E 2R . B8 FLARE
A, WA TR A RN B B SR b e 10 Fh
PR 2S5 R ECRIBHG LA R 5,

H13¢ 5 AT, FLAR 128 53 R B5ORT3 4 Lk 2 91 i
FMMERR (r=-0.78) , BIBlE FLAL S S FL B )
VBN, 3B AR, Xof IO TR ) 3 A R B B e 1)
ZEA YRR, BN, of DR FLAR AR S R B L 10

c,



F12 4

FERHEH S5 P ORLLAR B oA Rl 5 2 SR B B M R 5 & - 53 .

x5 BMPEBAETRREMBHAILER
Tab.5 Coefficient of pore size variation and through

drilling ratio results of down-proof fabric

TRk ALY HEE
1* 0.819 0. 582
2* 0.637 0.787
3* 0. 860 0. 600
4* 0. 865 0.286
5* 0.925 0.236
6* 0. 681 1. 040
7* 0.813 0.783
8" 0. 856 0.776
9* 0. 694 1. 264
10* 0. 856 0. 386
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