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Research on the preparation and fluoride-free waterproofing

process of the substrate for rainstorm-proof fabrics
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Abstract: To further improve the rainstorm-proof performance of outdoor fabrics, the influence of
substrate structure of rainstorm-proof fabrics on rainstorm-proof performance of outdoor fabrics was
studied, the fluoride-free waterproofing process was optimized, the rainstorm-proof performance of the
fabrics was tested, and substrate structure and fluorine-free waterproofing process of the rainstorm-proof
fabrics were finally confirmed. The results showed that: in the case of determining other specifications of
the fabric substrate, the elasticity-free fabrics and mechanical weft elasticity fabrics had better rainstorm

resistance than fabrics with mechanical four-sided elasticity; the rainstorm resistance increased with the
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increase of linear density and fabric warp and weft density, and the fabric structure had less effect on the
rainstorm resistance., Plain weave fabrics with mechanical weft elasticity, a linear density of 167 dtex, and
a warp and weft density of 376 X300 pieces/(10 cm) were selected as the base material of rainstorm-proof
fabrics, and the waterproofing was carried out. The waterproofing process required a the mass concentration of
fluorine-free waterproof agent R3 of 40 g/L., a mass concentration of cross-linking agent TF-569P of 12 g/L, and
a liquid carrying rate of 60% by one dipping and one rolling under a baking temperature of 170 °C for 90 s. After
waterproofing, the water repellency score was 100 points, and after 20 washable tests, the water repellency score
could still be maintained at 95 points. Further Bundesmann rainstorm-proof tests were performed on single-layer
fabrics, and it was found that the waterproof level could reach the third or fourth grade after 10 min, the water
absorption rate was 12. 5%, and the water permeability was 10 mL. The research results can provide reference for

the preparation of rainstorm-proof outdoor sports fabrics.

Key words: fabric elasticity; linear density; warp and weft density; fabric structure; fluoride-free

waterproof finish
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ALBEF) TF-569P

ZEHKF SFB

B ikt / 4 b % A RE Btk Pfe /42 b 4% A
B ————  BiKEG/R WK%/ Bk BIKER/ R Wk K
VR R 1 min 5min 10 min % mlL VR WS ) in 5 min 10 min %/% /mL
R3 100 95 4~5 4  3~4 165 13 100 95 4~5 4  3~4 18.9 16
9885 100 90  3~4 2~3 2 215 18 100 90 3 2~3 2 234 20
TE5018 100 90  3~4 3 2~3 22,4 20 100 90 3~4 2~3 2~3 255 22
5546 100 95 5  4~5 4~5 155 13 100 95 5 4~5 4~5 16.5 14
1451 4o SV BT [ B IR BE AR . S [ B 7K R R v
i 139.5 A J TR B 97 5 O Pk AE IR 45 SR L3 7. B K
sl L. s AT IE 2T 4 T8 SEM 8 I 8.
- JAFE 7 R Bt 5 KR o R AR e
g” i (R UK A B4R TS R e RS, Y Bk ) R3 i ik
g1 WP R 40 g/ L, YT B Uk /K PR REIE 43K F 100 43,
120 L WS A e A Ml AR R R AE 138° A8 A, Tl /K AL T
st JE Bl K PERES SR BE IS 2] 95 475 10 min AYB 7K 55
PRy 3~4 G, WK FAE K 435 15. 8% F
M0 e85 TE-s018 R3 5546 13 ml, RSN B K5 o R Bl ik /K 1 e AN
i iilE S

7 A EIRIK I E A R E AR

B 7K SRR AR AL AN A, 3 R R A B K R R3
YA 40 g/ L I 28 2 08 7 o A 1R 43 1HT

7 FEBANRERELEEEEHERTRTRENRER

I/ kKR ) 5 4 _ VRHITEE
(g'LH Sk N £/ DRSO AR/ Y BEIKE/mL
& il g 1 min 5 min 10 min ! -
30 95 90 136. 2 4 3~4 3 18.2 22
40 100 95 138.2 5 4 3~4 15.8 13
50 100 95 138.8 5 4~5 4 15.1 10

T B BT 25 A TR BT K 7] R3 B 30~50 g/L, 3CIEH| TF-569P i ik 10 g/L, WK 50% , —3% — %L, 4t

TIRBE 170 °C , BETIHE] 90 s,

s —
(a) BiKEEREAT (x2000)

(c) 40 g/L (x2000)

(d) 50 g/L (x2000)

B8 PBrikEEFIFARRKERKFIEEF SEM

CAnEL 8Co) BT ) » FE3G 577 7K 551 4, B2 78 2 1T HE AR
35 (A 8 (D Frar) , % Bl 2 PEse 4 A B
W87 7R JoT 1 TR RS S 40 g/ L
2.2.3 AW R

e TCH K R3 B BTk BE R 40 g/ L A
T 2240 PR SR B i e B 0~15 g/ L, 43 #rag
BT O e R B 6 Bl 2 I PERE IR 52 i), 25 SR L6 8,

H R 8 A LAE H , Fifi 5 S W50 Jor 1t Tk B2 38 o
TR AR 118 7 0 7K R R e 25 2 i o 240 2 7L X4 58 Bk
F| TF-569P it W Bl 12 g/L i, T R 5 7K 7K
PEREIR B fe A, il Ak B 142, 3°, TN KPR HL T )5
By ik 7K 1 RE K 95 43, 10 min BB K 25 4% S 3~4
e WK A 13. 6%, B KR 12 mL, 4kZ23
AEIF otV B Bl /K SRR M 2 I B 1 X mT g



218 T HI T o2 SRR ) 2020 4F 551 %
58 REREAREREEEEER N R R
e/ Bk AL/ 4y s — PRIt fe

(g™ H (RS 3 A/ GRS 7 K # ) % %K E/mlL

& il s 1 min 5min 10 min oA

0 90 80 116. 3 3 1~2 1 27.6 28

90 90 133.2 3~4 2 1~2 23.7 27

95 90 134.9 3~4 2—3 2 22.7 20

10 100 95 138.2 4~5 4 3 16.1 14

12 100 95 142. 3 5 4~5 3~4 13.6 12

15 95 90 139.5 4 3~4 3 17.6 16

JeSCHRG PP A7 A BT A S R T 2 A5 7 K R
o7 FELF A Y BUPIR G540 4 i 1 &F 4 2 1
B 7K = 1 B0 » (EL ek i) S IR A i A A o
J 22 B L 7 K 750 -5 TR IE 4 P S 3 SR Y Bl
RMVERE T . BOHGR B 12 ¢/L N H.

2.2.4 AWK

B 8 o7 K B i MR FE 40 /L. TE-569P 22
B TRV 12 g/ L DLCHAL TS50 R4l
TR 50 %0~ 70 %% » B2 T8 R 6 97 2% W 1 E 1Y
S, S5 3R 9 iR .

x99 FARFEREBEFEHAEMRRERENXER

W/ % o ik 5549 /
YR y ) 5 7k 2% /0 k5 /L
Rl el R/ 1 min 5 min 10 min BokE/% B /ml
50 100 95 133. 8 5 4 3~4 13.8 12
60 100 95 134.1 5 4~5 3~4 12.5 10
70 100 95 135.2 5 4~5 3~4 12.1 10
AR 9 R, B VR R SE I TERHAY B T K S 2K

PEBE NS5 2 RN R RE 2 AT B S AR g YRR 4 1y 2
60 0 IF » TR I K A5 7K 8 3] 1k 31 12. 504 11
10 mL, MR IKE] 70 Vot , By 25 PEREILA JCAL
U 5525 IR R RR G N5 K 2 1l REFE AN A
BTt R IRR O 6046

3 % it

AR SCHERRA LS TR AT B 7K B B, T 5% Bl 2 °N
TR FbA S5 R4 6T 577 2% W 1 f8 14952 el » 38 2ok f Ak
B KA T 20 it — 202 i TR By 2% N 1 g 3222
ZE5eT

a) LA 245 RN IG5 1 TRk B 2 W PR BB A T ML
VU A 3R DR, D2 2 B K | 2 2 R I 2 T P
AT, TR 2125 R ) B 2 TP RE RZ AR /)N

b) F AR AL BT K B B0 T2 TR K 7 R3 R
T 40 g/ L, 3B TF-569P A 12 g/L,
W 6020, —2—FL, 5 HEREE 170 C ., K5 HERT ]
90 s, Zead B KL H I 1) TDBHE 28 55 T 2K kI 20
U AR T RAF B K PERE , 5 B T 7 2%
FIIE 10 min J5 AP K S AT Ik 3~4 9, oK #
h12.5% . i%/K N 10 mL,
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