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Figure 1. Tension control system with the pivot
shape. A-A: web tension at infeed, B-B: web ten-
sion at outfeed, K: web correction, & correction
angle, ©. web basic tension, ©; tension distri-
bution, @ pivot, @ infeed roller, @ roller frame,
@ sensor, ® lock roller.
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Figure 2. Tension control system with the expan-
dea spreader shape. A-A: web tension at infeed, B-
B: web tension at outfeed, K: web correction, o
slope angle, 6,: web basic tension, 0; tension dis-
tribution at infeed, ©: tension distribution at
outfeed, D pivot, @ infeed roller, @ roller frame,
@ sensor, ® lock roller.
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Figure 3. Schematic diagram of web weight measur-
ing system.
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Table 1. Specification difference of needle punch machines

Com Working width Needle density Penetration depth Stroke
ompany (m) (needles/m®) (mm) (frequency/min)
Fehrer 0.7~16.5 750~32,000 25~90 600~3050
Asselin 0.8~7.1 600~28,000 40~100 220~2500
Dilo 0.6~16.0 1,500~48,000 15~60 800~3500
Automatex 0.6~6.7 2,000~24,000 35~70 1050~1500
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Figure 6. Needling part of the curved needle punch-
ing machine (Fehrer Co.).
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Figure 9. Structural diagram of high speed needle
punching machine (Dilo. HSC Type).



Figure 10. Cam and needle arrangement of HSC
needle punching machine.
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Figure 11. Structural diagram of 3D web linker.

Figure 12. Structure of 3D web fabrics.
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Figure 14. Water filtration and circulation of spun-
lace nonwoven system. 1. high pressure manifold
valves, 2. extraction roll, 3. honeycomb entan-
glement, 4. air pump, 5. damper, 6. exhauster, 7.
separator, 8, 14. pump, 9. honeycomb entangle-
ment, 10. water supply, 11. filteration system, 12.
third stage filter, 13. second stage filterge tank, 15.
filtered water storage tank, 16. minimun flow
valves, 17. hgh pressure pumps.
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Figure 15. Schematic diagram of ICBT system.
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Figure 17. Schematic diagram of Aquajet® system.
1. bell filter, 2. water tank, 3, 12. recirculation pump,
4. bag filters, 5. cartridge filters, 6. high-pressure
pumps, 7. jet manifolds, 8. suction drums, 9. dewat-
ering drum, 10. air/water separators, 11. suction
fans, 13. fresh water.
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Figure 18. Schematic diagram of Reicofil® spun-
bond system. 1. hopper, 2. extruder, 3. spin pump,
4. die block, 5. cooling and stretching chamber, 6.
cool air blower, 7. auxiliary air blower, 8. filament
entangler, 9. suction blower, 10. spin belt, 11. guide
belt, 12. thermal calender, 13. chil roll, 14. wind-
ing unit.
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Figure 19. Schematic diagram of Reicofil" S/M/S
system. 1. extrusion for meltblown, 2. melt met-
ering, 3. meltblowing die, 4. collector, 5. slitting
and winding, 6. heat embossing, 7. extrusion for
spunbonding, 8. melt metering, 9. spunbonding pro-
cess, 10. collector, 11. unwinder for lamination.
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Table 2. Manufacturing specification of NST spunbond system

Polypropylene Polyester

’(\gr/fflzf’eight 10~150 80~1000(3000) 10~100 100~350 100~1000

Spinning process |S, SS, SMS S, 58S S S, SS S, SS

Prod. width(m) |3~6 3~6 3~6 3~6 3~6

Max. prod. speed (400 25(75) 350 25(75) 25(75)

Spec. capacit 1508 1858 2508 2158 2158

pec. capacily 13008 3708 4308 430SS

(kg/mh) 360SMS
Calendering Needling Calendering  |Needling Needling
Finishing Thermosetting | Thermosetting

Process routes Impregnating | (low shrinkage

Curing/Drying web)

Application Hygienic articles, Road construction, | Filter substrate, | Roofing felts, |Road construction,
Diaper coverstock, |Railway, Draining, |Fabric softener, |Civic construc- |Railway, Draining,
Protective garments, | Erosion protection, | Medical, tion Laminates |Erosion protection,
Upholstery, Embankment, Agriculture, Embankment,
Agriculture Consolidation Interlining Consolidation

of 7% AEYLe] 7HEditt. Figure 212 WHYE2 2 B, wet wiper 58 5820

71EY =A 283 A2 /LS NSTY 371 AREEI fith o] 39 71 A &l

FF FAE Yepd Zold, Table 2= NSTF 38 g=id vt glon Axd Ze)sae 23

Hol Zelz2 gy} Zejd a2 ARReR  22RIAFY FAHL L= S8V

AX Az 3 @A AAS HF 855 & Table 39 YeEAAT

o}t Zlolt}

6.3. 7l|¥ (Kanebo) 3

2HECE dubd oz R-GULE AR
W, 2e] 969 AL TR RARS S Ak
o o3 ~ARRE RAFE= A FLEH, F
S ete) neAd HAAE ALEEIA o

6.4. DHII=A|(Kobe Kodoshi) 2
=33y 2 golzd 3y tie Ha A4
F3}50] A1 GE R FHehe 2HEE A2
Zo] YR s au A FYoltt M&
g AolHE V& Al2Hle B dsAE T ¢
g, Fg=zegd, Zed2ue, YLE 6, 66

Table 3. Characteristics of Kanebo polyurethane spunbond nonwovens

Fields Products

Application techniques

Elastic stuffing materials

Interlining

Textiles for sportswear Disposable wear

Emblems for sports uniform

Needle punching
Hotmelt coating
Embossing, Welding
Laminating, Hotmelt
Laminating

Embossing, Welding

Sports bras

Clean engineering Clean gloves and masks
Medical tape

Medical Surgical dressing
Poultices

Adhesive coating
Adhesive coating

Automobile interiors

Industrial materials Wigs

Synthetic leather substrate

Flocking, Laminating
Flocking
Laminating

JF7le8 Y, A2 A1 E 19989
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Cooling air
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calender edge trimming

Spunbond roll

storage bin  storage bin

O
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Figure 22. Schematic diagram of Kobe-Kodoshi spunbond system.
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Figure 23. Cross-sectional structure of the twin
screw extruder.
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Figure 24. Schematic diagram of Ason® spunbond
system.
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Table 4. Manufacturing capacity of spunbond machines by drawing pressure
Pressure state Under Low High Ason
Raw materials PP PP PET PP PET PP PET
Spinning velocity {m/min) 1,000~2,000 |2,000 4,5000 [3,500 4,000 5,000 7,0000
Production (kg/h/m)
0.5~1 dpf - - - - - 70~120 100~180
1~2 dpf - 70~100 100~150 [80~130 120~180 |120~240 180~360
2~3 dpf 150~180 150~300 200~250 |160~220 240~330 |240~360 360~540
Filament strength Low Medium Medium High
Basis weight (gsm) 5~100 5~500 5~500 5~500
Fabric uniformity Poor Poor Poor Good
Building height 10m 10 m 14m 20~25 m 6 m
Investment cost (US$/kg/year) | 3.6 2.1 4.5 2.8 1.2
Energy cost (kwh/kg) 2 2.2 3 5 1.5
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Figure 25. Flow chart of airlaid nonwoven manufac-
ture.
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Figure 26. Basic concept of airlaid web formation.

Holt},

A olg Fol AE3=EE 714 Kroyer/
Niro' 2 Dan-WebH 2] $71x] #ejoln], % A
2R e FAFE R SHAAAN gt 2
a7} A iAol 1 g tokg ¥4
o] 7ks% §4& 7K1 k. Kroyer/Niro
< Y 2MRFEe2 9= en, Dan-Web
He i Afge] 20 ARl $4EHES 44
=Tt Table 5= ©¥Y olojgol Mzr]e ¢
29 YAEAA L JERA Aot

¥, Figure 272 ©¥(Dan Web) of|o]#]o]
Y FA71A9 71EM8E Jend Aolth, 1A
A Az W7 EL M2 (hammer mill) ®=
< M7 e 14 e B, SR £
E£4E A/e FEHE d=(1)S Eein,

Figure 27. Schematic diagram of Dan Web® sys-
tem. @ supply duct, @ forming drum, @ flange
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Table 5. Production performance of the Dan Web® airlaid machine

v i E e A Aol 244
A A BZ/SWP | PET, rayon v}, ESA & HEHGY g, feldd ol g
A #73(mm) 3~10 5~15 3~5 1~10
34 H} © O~0 © A~X
A ZZ(mm) 2,700 2,100 2,100 600~2,000
A& Z(m/min) | 120~200 100~120 120~150 10~100
Z2H(g/m) 20~200 5~400 20~200 40~300
AHS- head 4 4 2 4
3 AREE, Zol, dRH9¥ | carrier ¥ 7|¥Y8 +AME £A
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