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Research on performance of breathable film/nonwoven composite

fabrics for warm pads
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Abstract; Using polyethylene cast film and polypropylene nonwovens as raw materials, breathable
film/nonwoven composite fabrics (abbreviated as composite fabrics) for warm pads were prepared by
lamination with solvent-based adhesive, solvent-free adhesive, and reactive polyurethane adhesive
(PUR adhesive ), respectively. The electrostatic property, moisture permeability, and tensile
property of the composite fabrics were tested, and the temperature characteristic of the warm pads
prepared with them was further evaluated, to analyze the effects of adhesive type, lamination process
parameters, and nonwovens properties on the composite fabrics performance and the final warm pads
quality. The results showed that, the composite fabrics laminated with solvent-based adhesive

exhibited the strongest electrostatic property, while those laminated with solvent-free adhesive or PUR
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adhesive showed superior antistatic performance. The composite adhesive, applicator roll, lamination

speed, and nonwovens all had significant effects on the moisture permeability of the composite fabrics.

Meanwhile, the tensile properties of the composite fabrics were jointly determined by the composite

adhesive and nonwovens. In terms of temperature characteristics, the warm pads packaged with

composite fabrics individually prepared with the three composite adhesives all met the maximum

temperature requirement, but differed significantly in the duration of heat release. Specifically, the

warm pads made of the solvent-based adhesive composite fabrics showed a relatively lower maximum

temperature but a longer duration of heat release. The study suggested that relevant enterprises should

comprehensively consider the composite adhesive type, lamination process conditions, and nonwovens

properties when preparing composite fabrics.

The study provides a reference for warm pad

manufacturers to improve product performance and ensure production and product quality.

Keywords: breathable film; nonwoven; composite adhesive; composite fabric; warm pad;

electrostatic property; moisture permeability; tensile property; temperature characteristic
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Tab.1 Information about breathable films and polypropylene nonwovens used in experiments

B2 W

filiik

B FLAE N M £ 2R 0 (PE) BB RN 300~500 g/ (m®+24 h) | FEESBERZEAKT

Y B
i 100 g/ (m*+24 h) | %A (4322) g/m” B FEH (1 600£2) mm
A 1" Akl TR (4322) g/m”  IEFE K (1 600+2) mm

bavapp 2 20%CFRE0 FIKCK: HIER (43+2) g/m® BHFEH (1 6002) mm

3% Lkl B N (43+2) ¢/m? K FE N (1 600£2) mm
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b R R TR 50% ~ 60% F 15% ~ 259%™
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Tab.2 Information about composite adhesives
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Tab.3 Parameters of applicator rolls
AR G 280
A R 28R, SR 3 mmx3 mm, LT 1. 00 mm, FEEE 0. 20 mm, EJEE (8. 0~10.0) g/m*, EJREfRK
B ML ISR 0. 3 mmx0. 6 mm, JEZE FEHE 0. 20 mm , REE 25 pum, FIEE(0.9~1.8) o/m*, FICEF/IN
C RILCAR , RISCTAI R 2 mmx2 mm, BEZE FEE 0. 90 mm, ZEE 0. 20 mm, B (5.0~8.0) g/m’
D W SR | SIS 3 mmx3 mm , R T8 RE 0. 38 mm, IR 0. 25 mm, R (3.0~5.0)g/m’
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Tab.4 Experimental instruments and equipment
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Tab.5 Surface resistance test results of composite fabrics

prepared with different composite adhesives

RPN T LR/ Q
BRBE GRE A >10"
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Fig. 1 Material scattering induced by electrostatic

B2 aiah
Fig.2 Clamping materials during packaging
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Tab.6 Moisture permeability test results of composite fabrics prepared with different composite adhesives

BAfid g/(m*-24 h)

A% WA w2z A
R A A ;2;3: 33;;.;, 360.9, 365.2, 343.9, 343.9, 369.4, 369.4, 352.4, 365.2, .. .o
A A A ;gigzjgzi, 386.4, 377.9, 369.4, 369.4, 377.9, 369.4, 369.4, 386.4, . . .o
PUR B 47 ggiz ;17();.96, 379.3, 370.8, 396.3, 362.3, 404.8, 385.0, 390.6, 356.7, o .o,
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SEBME AR AL, IR 5 R RS A R
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Tab.7 Moisture permeability test results of solvent-based adhesive composite fabrics prepared with different
applicator rolls B{r% g/(m*-24 h)
RS VAN WeZE FHME
331.2,339.7,365.2,343.9,352.4,339.7, 331.2,352.4,331.2,326.9, 331. 2, 352. 4, 331.
331.2,318.5,356.7,305.7,310.0,377.9, 310. 0, 322. 7, 326.9, 348. 2, 377.9, 326. 9, 335.
R A 343.9,322.7,339.7,365.2,339.7,331.2,335.4,348.2,305.7, 326.9, 305. 7, 326. 9, 326.

310.0,390. 6, 331.2,339.7,356.7,348.2,369.4,322.7,339.7,352.4,322.7,348. 2, 352.
326.9,331.2,343.9,322. 7,356.7,331. 2,339. 7,326.9,322. 7,343.9,322. 7,314. 2

, 84.9  336.9

A~ O B~

399.1,373.6,399. 1,424.6,433.1,416.1,394.9,437.3,386. 4, 382. 1, 386. 4, 399. 1, 416.
433.1,377.9,386.4,394.9,394.9,390. 6, 360.9, 403. 4, 377.9, 382. 1, 399. 1, 390. 6, 382.
LD 467.1,369.4,394.9,411.9,399. 1,437.3,437.3,411.9,420. 4, 441. 6, 437. 3, 454. 3, 428.
420.4,416.1,394.9,411.9,394.9,390. 6, 382. 1,377.9,399. 1,394.9,343.9,390. 6, 411.
382.1,394.9,382. 1,356.7,462. 8,386. 4,424.6,411.9,416. 1,428. 8,382. 1,411.9

, 1232 403.2

O 0 =— =

A Al B A, IR E G M (40,50 R st EA AN W) R K, B G A
60 m/min) X EGAAERRATEN, L 2. 2290 K EGEE R, W ERE /DN, =S A6 SR
TR 64 HU/VRE, A BB IR A5 R NER 8 Y HLE 5 R i AR i v 4 23 1 SR 6 A B R )
N, AR L EA M E SR S ER R I RO,
x8 FREGEEFNEHNANEEARESHEREMKER
Tab.8 Moisture permeability test results of solvent-based adhesive composite fabrics prepared with different

composite speeds

YT W2/ SE-HE/
il (P -1
MHA{E/ [ g+ (m*-24 h) '] [ge(m®-24 h)™'] [g-(m*+24 h)™"]

(memin™")

267.5,276.0, 284.5, 276.0, 267.5, 280.2, 318.5, 356.7, 293.0, 288.7
293.0,310.0, 339.7, 326.9, 335.4, 352.4, 288.7, 310.0, 318.5, 310.0
314.2,339.7, 356.7, 411.9, 314.2, 310.0, 322.7, 314.2, 322.7, 326.9,

40 352.4,394.9, 318.5, 343.9, 314.2, 305.7, 326.9, 326.9, 284.5, 310.0
382.1,382. 1, 377.9, 365.2, 360.9, 352.4, 326.9, 348.2, 411.9, 428. 8
407.6,382.1, 377.9, 369. 4, 339.7, 322.7, 377.9, 390.6, 373.6, 373.6
386.4,382. 1, 343.9, 352.4

161.3 337.8

373.6,331.2, 365.2, 339.7, 377.9, 386.4, 373.6, 382. 1, 394.9, 360.9
394.9,394.9, 403. 4, 403. 4, 407.6, 437.3, 356.7, 369.4, 369. 4, 322.7
348.2,360.9, 365.2, 420.4, 382. 1, 390. 6, 352.4, 322.7, 322.7, 322.7,
50 369.4,365.2, 352. 4, 390.6, 369. 4, 365.2, 365.2, 356.7, 399. 1, 390. 6 114.6 368. 1
373.6,373.6, 352. 4, 360.9, 369. 4, 394.9, 356.7, 365.2, 360.9, 382. 1
348.2,352. 4, 373.6, 343.9, 360.9, 331.2, 386.4, 373.6, 352. 4, 386. 4

360.9,352. 4, 348.2, 339.7

373.6,339.7, 403. 4, 322.7, 343.9, 462. 8, 390.6, 394.9, 365.2, 437.3
382.1,360.9, 343.9, 373.6, 382. 1, 369.4, 399. 1, 339.7, 369.4, 352.4
386.4,365.2, 386.4, 403.4, 343.9, 365.2, 352.4, 339.7, 373.6, 365.2,

60 365.2,377.9, 416. 1, 386.4, 394.9, 369.4, 373.6, 411.9, 352.4, 382. 1, 140. 1 370.7
343.9,360.9, 373.6, 365.2, 356.7, 369.4, 339.7, 348.2, 399. 1, 373.6
356.7,360.9, 377.9, 386.4, 369.4, 377.9, 360.9, 343.9, 352.4, 365.2
352.4,360.9, 365.2, 343.9
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Tab.9 Moisture permeability test results of solvent-based adhesive composite fabrics prepared with polypropylene

nonwovens from different manufacturers

Bk g/(m*-24 h)

R

A {E

Wz A

352.4,356.7,386.4,369.4,377.9,360.9,411.9,365.2,343.9,343.9,352. 4,356.7, 365. 2,

352.4,339.7,386.4,356.7,360.9,394.9,360.9,373.6,382.1,411.9,399. 1, 369. 4, 352. 4,

#

! 365.2,343.9,343.9.,360.9,369. 4,339, 7,394. 9, 348. 2, 356.7,339.7,390. 6,399, 1,348.2, =2 3083
356.7,377.9,382. 1,369. 4,399. 1,369. 4,394.9,377.9,369. 4
297.2,314.2,373.6,343.9,343.9,305.7,276.0,276.0,322.7,305. 7, 314.2,301. 5,305. 7,

" 305.7,318.5,314.2,339.7,310.0,352. 4,348.2,339.7,339.7,373.6,339.7,305.7,335.4, = ..

322.7,343.9,305.7,301.5,301. 1,331.2,313.8,296. 8, 292. 6, 288. 7,322.7,339. 7, 386. 4,
360.9,339.2,368.9,390. 1,318. 5,322.7,326.9,326.9,326.9

2.3 HifdiEsE

MAEF=SEBOR R, B A I i AP B R 0L A
HEEEE UL B WA, W 2 R A
SV 4 [ B A LA P B A AR SR ) 5
PEEEYE T IR TAEf T, 5 2 & ek J) i
T A U T A R D R 2 K 1 R
whil 1, KR B VR & S B T ESUNE fH 5
AR, AR BT I G = A
O T RE B A5 ML 0 18 AR 7 T R e A PR R
DRI, 76 DA, 5 A B Ak RS DR 56 g R iy 22 fif
KRR T S AR bR, WIS R T 4
RHFEWT 40T T RE 7R 37 1 AR T AR B, HC A5 7 i o 3t
[RGB BB A 12 AT R B SE B PR, A W )
R TR SR ARG, 0 52 & A 7 32 BN T i
RIVRT 8 & A= et W7 24 5 2 7 24 il SR 5 e AEL I 24 5
TR R A A B RERSZ 3 KTE AR, H % 5 1 /Nb
TR EAEREIR

ARG DL SR S, o3 i 5 R R A
MR A (5 17 28 3M ARk AR A, IR 1
R A E AN 50 m/min) R E S E

oAl (5 2" AR BUE MR G, RR AT LR B, A
MR 200 m/min) K PUR RS &7 (5 3*4E Sk H1
B R E R C, 25 % 8 50 m/min)
ARV A R AR P RE IS SR N5k 10 B, A7
WF AR AE QB/T 4903—2025( — K & #A I (48) )
FUAE ARG L7 5 B 2458 1 AR /N T 100 N A I
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Tab. 10 Tensile performance test results of different

composite fabrics
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Tab. 11 Temperature characteristics test results of warm pads packaged with different composite fabrics
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