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SIRUCTYRE OF NON-WOVEK FABRICS
Part [10t Tre Melationsmip Between The Number of Fibres Dramm
By The Neecla And The Magnitude of Femsirstion.
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ABDTRACY
e

AlLhaugh Lheee mes many investigellions wbout mechanioslly
paundad non-scven fabrige, But soat of the resslla publiskss in
these Iovestigations are explaired guslitetisly F1=3/ rether
ihan susnEiintiviy. This could Be partislly dus Eo lake af any
sathlmatical modales in Lhiam Field. Thin worx &m cocmidered bo
e wh stbampl Lo sstaslish A mathimaticel model Lhat could rels
ikl Lml Awsber of Fibrea arownd Lhe neéedls bearbe sithin penfra-
tisa deptn (x), with tho macimun mesher of fibrew dramn by Lhe
ssadle ond Lhe dlfferential nunber a&f Fibrea A LAs Batl in
gaptn ranglng bulwesn [w} ard (= = dx}.

Swch sadal would be enable the estisslien of the offect af
rich al thaws facters segsratly and vould slse be ueed 1 pre-
dirt tha atiticring afficiency snE stibiching indes.

fey-WEardai=
i nuntar of Fitres areund the resdle barbs in lengit (=),
¢ mawisus punber of Flbcres drasn by Lhe nesdls

o T giffereatial seaber gf Fibres in the batl In deplh Fanqg-
ing between (a) snd (= + dx),

N, = number af fibreo missed lor left) by they needle duriny
the nesdis uUpper—nircks,

nawd] ing denaity (needia/m’),
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| & pawd]ling Indew,

1 = thizknass of batt (ms=],
ﬂ1 ¥ down -siroks constsnt and
ﬂl ¥ up=slroks Ednziank.

1. IsTRODUCTION

—_— —
Non-waven I8 cospartively & fes Lacheology o predurs
Eesliles Tabrice. The basic idea &F Lhis techaalegy in e
predwce 8 fabric ditect frem Fibres.
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Non-wovens can principally be manufactured by three major
methods namely:= L

1- Hechanical bonding; using neecle felting machines,

- Chemica)l bonding, vsing binders,

3~ Thermicel bonding, using thermoplastic Fibres or fibres
with lower melting temperature. d

To produce NW. fabrics direct from fibres the faollawing
processing steps are absolutely necessary:

1- Fibre opening and blending - these processes are the sane .
or similar es in every spinning mill,

2- Fibre carding on woollen cards - ganerally high -~ produc-
tion carding nachines are necessaty,

3~ Cross - lapping; the carded web « with this process the
arca weight and the laying width are determined,

4- Mechanical bonding with the help of needle Telting machines
(needle loom) and

5- Finishing process.

1.1. Needling Process

Figure (1) {llustrate schematically the constructive fea-
tures of downstroke needle loom and the action of felting need-
les. The felting needles cateh some of the fibres during thelir
downward movement through the fibre batt and transport them
through the holes of the stitching plate. The whole fibre atru-
clure becomes in this way active and a considerable number of
fitres 18 displaced from their horizontal position twoards ver-
tical position.

The fibres ore feed at the moment when the needles start
« thelr upstroke movement. Many Fibres jump back due Lo the

crimp and elasticity, many are broken and many slip just through
the barbs. Some fibres protrude ocut of the stiteching plate and
thejir tails are flattened during the forward movement (advance!
2f tha felt. At the same time needles once again starl. their
downstroke movement and bring other fibres with them. There
10 the possibility that many get bound (interlcasd or entangled)
fguring this continoua fibre transport.

2. THE THRORITICAL NEEODLING

Suppose the following:-

No. of fibres around the needle barbs in length (x) = N o
Haxinum number.of Flbres drawn by the needle = N_,
Differential! number of fibres drawn Dy barhs in Pdepth ranging
between x and x « dx = ¢l“.
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: 0, I1--i’—].dlx (1)
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Suppose the number of fibres nissed (or left) by the
needle ducing the needle upper-stroke is dN

N,
lllz s U't {-"."";"‘ . dx (1)

from equs. (1 and 2] the numbar of reinforcing fibres in @
distence dx ls:

ﬂ‘ = ﬂuﬂ - ‘H‘

N N
20y (1 ==pi) x - Q) —= - 9=
C o 1
n[n.-u (= ) | ax
P

L
= [ﬂ‘ - —ﬂ':' (e, « ﬂzl cx (3}
by integrating equ. (J)
N -
»
ldﬂxl[['ﬂ.—-—i’—{ﬂtﬁﬂti dx

a, -i-;— (g, « 0,
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But from the initial conditions:-
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nt = = %, ¥_ = 0, which peans that the needle has pat penet-

rated yot bfle %?tl of Flbres, and when z =zn , then
1
H: :—n-r_:-ﬁ'z—-ﬂp (7

Byt actually this dose Aot occur, mnd the number of fibres
pushod by tha noedle will be less thon that of equ. [7), bul
mpre thanm thabk of egu. (&). From equ. (T}, the catio N..f'l"l
could used to indicate the effeciency of needling, snd “thil

q
ratio —ﬁrll—':—'u-!—' #ill cwpresent the sase thing.

Subs, from equ. (6) im equ. (2}

i
x
d"l e ﬂz 3 Tp—* - dx
ﬂ1 ll': ) 0, = q? .
YUl | s ok ™ o ¥
and
1] B, 1 0, + 0
Eoin ek - —Jﬁ—l- 193
du 9y, l'lt s b

whore x = displogcemant ufﬁthu nendle,
ir ﬂl. =_Hl' and q: "_"_::_'
] 2]

aN q q
E L e = x (g, v 9Q,)
Lhegn, " ﬂp 9, = a, [1 e 1 2 (1o,
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Fig-(1] Basie principles of needie feliing techmnlogy.

I- fihre batt 1= Femding raller
¥~ sciten plake a= ptrippes plate
%= negdlen bosrd &= felling needle

1= drawing-of f roller f- noscle falt.
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Fig.l2) Mesdle penstration Lhroungh Lhe bath,




