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W E: RAERAREFEGANMAIMETREILSB RN B FHENTH, UREREE, 4K
FEL.RILES . RAHEARREER, WRRARMRIAES T R, ARFELSALTLSHTEREMH
NFERRHEE, TS UBRTEARM TR T RSN F R LR, 4SR5 W. kAL ERS
MR BB BE 5 TR GE ) M A WO SRR T ok, R AELIE h 5 AL A A e R R, BT TR h M
BRI AW T e, ETRE A R R BR A A SR T R R & TR ) M 4 W e g
T T E AR K, B IRELIE A B B A TR AR, W BLER ) MR AR R A R T A, B AL R R B IE K
TR #R /N, TR A M A ORI & B A 3 i e B B R, PEA ARALRT B e IE K TR A K HFEMEW T L 5%
T, XEHSERENBN S FHEERTES.

KR AERS; TVSE ANEE; h¥ka,; 2w

FESEKE: TS1745 HFRIRES: A MEHE: 2095 - 414X(2019)04 - 0014 - 06

Pkl RARLUE S A 7 b — R AN D59k, 075 A Al R R A PR | =R AR
PR PEREE LR | SRR, B M T EILIRAT . AR R UEARE . R IR A S R
TR SO POk S 7 Arp— R 2 p 5, ey s U RN T 2R, (AT A R At
LFE AR T IX R e K A — RSN, AnLF PR B LF = A IRAE | BROMET AR R . SE R
T REWIR A SIS H IS . TARIWEREU R RARSUE AR, CA B X PELR G 1 T 2250
FITHESE, sk B N2l i 2], B SLR ) A TH R ARG R 0] I 2L 2R MR, FL#
FLE I XARSUE AR TR0 /N T AELIRBE IR AL ;. Mueller 55 N7 A BURS G I 2 T8 B £F A3 s b
AELUE A RLSR R IMIR RS K s Bechter 55 "M SEEG S BT TRELIEE | REE . R SARSUE A RLR
JEZ AR o (HRARA T RER AR ZE T T & D SEHARSUE A R RN, BET I, ASCRA
IEASARE, G T PELRG G T A TZZ O ARLUE AR A ERE R, JFRINGE | 7 220 pik
BT ESHOARLUE AR 1 2P ERE R E R AR 2 B4

1 SCIGERSY

1.1 KERRIESE

SEHG R : 40g/m” , 100g/m” Fil 140g/m” = Fh 285 Wit 30 () 4l 5e AR U A s BB ROR AR CRiAR A 40-100
H, FERME BRI Y), 1558 96°C ).

WA AL (QLB-25T, MAMAZBAA FRAF] ); BFRF ( R RPAEHEARA R
H]); YGO026H B 24U 10l ( KRG8 IRAFH] ),
1.2 iXEEHIE

ARG AR — X SR AR AR 8 A LA R SRR 27 I EA B e, 5302 W s o341
Yelsmh . Wish. PHOM - ARRL,, WEUG ML MR, RFa2aaEiaE g —m T 2", FikAse
B FHPAR B AL MLBLRLET 2R A 11 X 32 FE S 2 [ 3 72, RSl MR, gL & T 20
SR FEAIEIRIRE | Ll K7, S PURIR S . RELEE], R AT EE, I AR A

HBEWAEE: AT (1978-), L, BIZFZ, WHoirm . iU Ak
BEEWH: “igUikl” ZHE SR E S EEATH (2018AKLTF10), 2848 BARFIEI4 T AIH (KJ2017ZD13) .
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LRSI, oGE T LRSS AR A ) e p A, RS ARICRIEY [HUEH T Clapeyron 30 OAFETE, (#
1SR R Y2 R R T PG LR R T 2, NG AEBR A 5 5 ). BOAS SCRI R E S
SPARNERE SiE  2F R . LR LIRS R, PhePEUR A 7= CGRIES & ST S ) &
T SO ESUEARL 12 PR RIS, R A Fl I B SR P 2T A s it e PR 130°C, A
ZIEALHAEM, HFAKEIE 1,
1.3 #rEbEsEiK
1.3.1  AAHdaAp by 2L 52 56

A GB/3923.1—1997 { 4L b 2L H A bEREIIE ), R YG026H B Hg - 21Wyi S AL 8L bR
PP PEREVEA T, AR R ST 250mm x 50mm, 45 FE R 200mm, FiAE R 20mm/min, BRI
54, BULEIE.
1.3.2  MFHag TRACHE AR 2

4 GB/19976—2005 (L4 R T MEREN 22 ), >R YGO26H HUHE 1 ZIWpsin Syt AL b4
TREPERE T, e [BANAE R 2.5em, #FEHAEH 2em, IHLTFEHES 100mm/min, K EHZ
R 6em, BRI 5 MR, BOHSEIE

z1 EBEFKE

A B C D
Level Hot melt adhesive Web density Hot rolling pressure Hot rolling time
content (% ) (g/mz) (MPa) ( min )
1 40 40 4 5
50 100 6 10
3 60 140 8 15

2 RS
2.1 XPREHEEIELEH BHIERERI ST
#2 REMATFLESHRNEMRITRES . THENRIRENMT

Experimental Breaking Burst strength
A B C D
Sample No: strength/N /N
1 1 1 1 1 107.525 53.73
2 1 2 2 2 357.85 108.63
3 1 3 3 3 380.37 171.6
4 2 1 2 3 135.75 75.3
5 2 2 3 1 202.3 120.18
6 2 3 1 2 569.9 191.4
7 3 1 3 2 138.95 57.83
8 3 2 1 3 350.5 107.65
9 3 3 2 1 563.5 175.9
ki 281.92 127.41 342.64 291.11
Breaking
k» 302.65 303.55 352.37 355.57
strength
ks 350.98 504.59 240.54 288.87
R 69.06 377.18 111.83 66.7
ki 111.32 62.29 117.59 116.60
Burst
k» 128.96 112.15 119.94 119.29
strength
ks 113.79 179.63 116.54 118.18
R» 17.64 117.34 3.40 2.69

T RPWENNT k= L23)RI%H T8  KCERRRIE IR0 ROVIZE s hrni 22, THE.
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RIAR G IEPELNUR IASCIR TAR, EEFAErE S SRsb R AR o 3K 2 JaRIRRG & AR S U AR
ISR g | TOURR R ) S AR 22 08 o AR 220 BT el A . 21 WS X R SUE A I W REsik /g« THURG 5 1 1
SN, I HEAE 2T % R A3 T2 ok, ORI AT R BE AN, (AR bR AL T AR A 21
AERBG I, e SRR, B AN SRR Z , RS2 AN IR FER R T
ZHh, PELR ARG AT R ok, ORGSR, PELIRIRZ R R/ )y s T TR
SRR R R RE I S i, HORBELIR T, s2mdR/ ML ] Hos i o A3, BEE BRI
R GRS AR ST NSRS e IS 02 (e SO AT AU R ey S A TG AT o N
L BTG s T VUM T e Jr e BEAE LIRS . AL 5] A4 T e ) 5 ToUaE i S #5e g Ks
W)y, RO S PELR N, AR AR, AT AR I R S R s, (H
T Clapeyron SN IIAFAE,, ARSI 22 (B I Bl T s IRRE T mr , SEMA R I e, DTS20
Wi ZLai ) Bt — A e s TR F] SR 2 S 2T IO 2 PN AR AV S A 2 808 ) s ) e e e i 14 5 5k L M
B, HRE TR RCR, (EREE N AP RE R, SRR AN RS2 PELET, 7 M £ sz 31—
el E AT TR DAl N S

M TAIESS RSO, B 22V flds N — TR i 2 B, 0 R8s ) | Tl g4 7
JrZoT, SRR 3. £ 4 PR,

R3 REHGHREBNFTESN

) Sum of squared Degree of o
Source of variance o Mean square F value Foos Significant
deviation freedom
A (error) 7536.19 2 3768.10 5.88
B 213707.94 2 106853.97 28.38 *
C 23024.84 2 11512.42 3.06 19.00
D 8607.67 2 4303.84 1.14
Sum 252876.64 8 126438.32

TE: 7 FOREmEE, AEWEORARE, T,

x4 REHEMBRNTESN

Source of Sum of squared Degree of

variance deviation freedom Mean square Fvalue Foos Significant
A 547.31 2 273.655 50.12 &
B 20810.48 2 10405.24 1905.72 *
C 18.25 2 9.125 1.67 19.00
D (error) 10.92 2 5.46
Sum 21386.96 8 10693.48

WA, FERE MK 0 =0.05 DUT, 25 W BEXTWrRsR S sma e 2 BuE s . JRELITE]
PELE ST AN 35 5 TR RE | A I & X IO o 5y S 3, BAELAFIE] | AL T OS2 A S 2
RS2 TR DR A5 27 25 BE T 4 100g/m” A b, TIA S0 2 160 28 B B = Aok oF A — R 1
100g/m’, T LS BOAELF ) 5 HELI R X HE SRR J1 22 RE S AN 2
2.2 XMEMEIEREM LRI

TR AR AAELILR D CAR AR (TERVR - JE5E— 284 ) G, frihiobRE g2 4k AR5, M
TMARAT AR G IARSUE R, 2 5 B ik & ARSUE AR W 7 | TR 5 g S AR 2200

MR 5 ATLUE Y FERTEIN R, X WRsE -5 TORS A 1 R B R B AR LT R L . AL T 228
R WAL T S e R IR EARELI T, OO B I o, AL IR MR e /0N i X TOURR 3 52 i i K Y
SERE R, HUCEIELE T, ARELITRISE R i/ N o 21 W04 B R e 55 S0 T kG 5 ARG Ay 2k
REARZ IR -5 R DR & — 2, (EWTRem Ty BEE FAELE T . BAELINHIRI RSNz ke, X2 T Clapeyron 2
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ILAFFAE, o ERA IR Ao s R AL T e L

AR

PIEATA BT BRI, LA M N LRt

[IFERH P X S22, 2P s 2 —E R, S 2Ron J gl R i TUR 5 g Rt 0L 7 )i
TNy, B LRI R RSN TR, BRI IS a] 52 B He 2 (EEF R, (Ht 2 S B i 2 4 5E
Iy RAEKERD, RESBORIUGE, JFEDEEE T, YA TR, ST B 00 R BN, A
T TR 58 ) BT . 2 6. K 7 70 B THDRG G Wi e g 55 TOUR 5 1 )5 2200

x5 EHEIELASEHARERES . MBENRERESHT

Experimental Breaking Burst strength
A B C D
Sample No: strength/N I'N
1 1 1 1 1 107.05 45
2 1 2 2 2 169.1 97.55
3 1 3 3 3 208.85 163.41
4 2 1 2 3 91.43 65.6
5 2 2 3 1 153.23 115.3
6 2 3 1 2 355.875 186.37
7 3 1 3 2 95.25 47
8 3 2 1 3 270.9 103.5
9 3 3 2 1 403.3 163.1
. ki 161.67 9791 244.61 217.98
Breaking
ka 196.97 194.53 221.28 206.74
strength
ks 256.48 322.68 149.23 190.39
R 94.81 224.77 95.38 27.59
ki 101.99 52.53 111.62 107.8
Burst
k. 122.42 105.45 108.75 110.31
strength
ks 104.53 170.96 108.57 110.84
R, 20.43 118.43 3.05 3.04
®6 EHEHIRBHAHFESH
Source of Sum of squared Degree of -
. o Mean square F value Foos Significant
variance deviation freedom
A 13699.33 2 6849.67 15.44
B 85644.74 2 42822.37 96.55 *
C 8037.35 2 4018.68 9.06 19.00
D (error) 887.01 2 443.51
Sum 108268.43 8 54134.23

HIHR AT RITE BB o =0.05 RUTR 1 0 25 B TR, 5 AR SR AT 22808 1 2 m 2 25 1Y, AV I

S, LRSS BELI R Y
PELIETT . BELE] Y

1= 2A
5

=74
5

WEFER, LA EEAELR ) S IAELIT R AR 12 PERE R A B35
K7 EHETHERNAESN

WA AN 5 2T IRERE | R 35 X TR 5 AR St A 1 TOUR 5 g M A 5
WA TR G B BRI FAE 18-25g/m”, A UK S B U 2 FE 1 v

Source of

Sum of squared

Degree of

variance doviation toodom Mean square F value Foos Significant
A 645.55 2 322.78 65.67 *
B 21577.08 2 10788.54 2195.02 &
C 28.35 2 14.18 2.88 19.00
D (error) 9.83 2 4.92
Sum 22260.81 8 11130.42
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2.3 AR EM BHIF 00

T VR E I A AR T 2SR AR UE A RHERE A, SR RIFAEUR & 07 U, et X i r
W4 B A SR, ASEE N T 286 0k & 07 SOMARSUE A RHEREASEE , BT A ET I REAR TR . [
1, &2 20l s AN REAEL D SO RSO AR B 2Eas | TR 7. dilEl 1 2 2o Brel 1, ZEAR R ERELAS
B LEBHEMT, RERGAELUEAOR ARBTG5, I EL A 04 i B 24 47 0 2 BE 45/
W, PRPAEL T A R AR USRI R T AT, R D O SRS 52 R T A O R £F W 4
IR, £F R AR B BT o), RSESRCRYS s MRS S — RO ARE A, R &, R
AREIRG G, g, B LU YRR XN e (EAELT 0 B MR I o s IR, £ I Py g Ak
JEHBRELEAT B 6] PN i AR KRR ANIE 2, AXHESUE MR R ZE ORI o

T AT L T 2SR PRI [ PR S AFSUE AR RE RS2 A B 2T I HE AT X P RR L T
AR AAELUE AR AV ERERE IR R A 3, BT 190 % 2 ) ST A R 5 BAELIS ) 2 R M P R EAEL
K G ARZUE AR AR R M IR R, (HJR MU AN ] 5 DA 35 2 R i B ARG S AR U R
FEEVEREECR IR, I HW e 77 R Bl B e 35 A3 T3 K

—=— Surface bonding —=— Surface bonding
600 - —a—Area bonding 210 - —a— Area bonding
180
480

P 150
< z
B 360 ;
5] 2 120
3 e
2 3
E 240 ‘@' 0L
3 2
@ 150 60

30

00 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Exrerimental sample No Exrerimental sample No
B 1 ARH#RILAXTIELREH R RE N B2 ARBILAXTIEREH R TR
A
A\
3 %#ig

(1) IR G ARSUE AR W68 T 15 T 5 7 B 2T I 4 B2 s o, B L IR S ALt
]IS e el , Wi 2o g Bl P e & 5 A hnmi g i, (BT 5 3 A e e, A5 DR B0 W Rds
AR NLFY Ay = 2T 04 B> PR T > B R 35 B> EALIRF 8], X THUE 58 ) B SEMAITRY oy« 7 D0 5 FE > TR
B ESTEL I > PELIN 1A 5

(2) TR E AR PR WAL ) 5 TOUR 5 g it A 2T %5 B2 R3S I K, Bl LR iR 3
TR/, VRIS i g B AR Fe i R RO ST R, it AL [ PO S T 8l )N, TR g Bt 4
TR RSN e 80, B PEL I [ A S A TR T R, 4% PR BN 2R ) B A MR g - 2T 4 2
SHERFEL 7> TR I > PRELIRFIR] , 8 TOURRE S 7 B SE MR A + 7 ) % 38 > PR M 55 > VL T T > PELIST T 5

(3) KK ARZUE AR WT RS S WL s TRk &, TR o dm Tk &, (EAZEEVN, Bk
Ui, RIS ARSUEAM R A RE RN T R &, I FLET R X PRI EAEL 7 2 AR SUE AR 22tk
RERZA I N 2
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Effect of Hot Rolling Bonding Process Parameters on Mechanical Properties of Nonwovens

WANG Xiao-feng, HOU Da-yin, XU Zhen-zhen, WANG Hao, YANG Li
( College of Textile and Garment, Anhui Polytechnic University, Wuhu AnHui 241000, China )

Abstract: In order to comprehensively analyze the influence of hot rolling bonding method and process parameters on the mechanical
properties of non-woven materials, the influence of the density of fiber mesh and the parameters of hot rolling process on the mechanical
properties of nonwovens was discussed in the same hot rolling method, taking the hot melt adhesive content, web density, hot rolling
pressure and hot rolling time as the influencing factors by orthogonal test. The differences in mechanical properties of nonwovens under
different hot rolling bonding methods were further compared. The results show that the breaking strength and bursting strength of the surface
bonded nonwovens increase with the increase of the density of the web, and it increases first andthen decreases with the increase of hot
rolling pressure and hot rolling time. The breaking strength follows the hot melt adhesive. The content increases with the increase of the
content, but the bursting strength increases first and then decreases; the breaking strength and bursting strength of the surface-bonded
nonwoven material gradually increase with the increase of the density of the web, and gradually decrease with the increase of the hot rolling
pressure. The breaking strength increases with the increase of hot melt adhesive content, and gradually decreases with theincrease of hot
rolling time. The bursting strength increases first and then decreases with the increase of hot melt adhesive content, and with the elongation
of hot rolling time, it is gradually increased; and under the same process parameters, the mechanical properties of the surface-bonded
nonwoven material are better than the surface adhesion.

Key words: hot rolling bonding; process parameters; web density; mechanical properties; influence



