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THE MECHANICAL PROPERTIES OF NEEDLZ PUNCHED FABRICS
BY USING MECHANICAL OR ELECTRICAL MODELS.
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ABSTRACT:

The mechanical properties for mechanically punched N.W. fabrics
could be represented by high degree of accuracy by using mechanical
model or equivalent electric model.

The mechanical models are composed from glements that differ in
number and order (or arrangement) according to the properties to be
represented and are often a spring to describe complete elasticity
and a dash pot to describe the complekte plasticity.

In the present work given the relationships are given to be used
for the conversion from mechanical models to electric models, because
the analysis of elecktric circuits is slwyas much easier than that of
gquivalent mechanical models,

The results obtained in this work for N.W. fabrics proved that
the siress-strain relationship is not sufficient enough to describe
the mechanical behaviodr of these fabrics, therefore it 13 necessary
to study the effect of time, this is what known as creep, then its
bebaviour is measured after unloading, this is known as relaxation.

1. INTRODUCTION PSS N

o— = (anslogy Ja 4:.1,3 sloul Uj'l_x. ol eoJl Tia & *adl ihi
iy Blazdl Sledt Je 5oL iolima Y Sy W a0l sl Ll
Cimgecs )] 223V

FEUOR R0 | RO 1 W | - JOPY ) ISSRCRE L |1 5 IO ST R N PSSP | B I T B
CODIOR 1) 0 I )L 90| RS0 DOV | ESOURPUL I | PR DU | S DI RO RSOL | PRI | B UP R FeL 1
L dmgen endl LAY Wl ciogd Lasad

oo oS LDl s ) 2L el T sl 1 esd) e Gy
(PH) Gamk Jevpe Gppe 5 Lol sboy oS solial o ad Coladb GVl {AS)
ALt ol el clumladl Jowsy (A)ataldl 5 @abdl gl et opa ol
JYo e Jasdd (M) el gy Jesdl sl A Jevt s gy (0)
s o)y ladl sdn Gl gAY (M) LY fogdl i ol (SA) sl
G Loy Jadaddl e hhal (€) midl 2L el il sl

iy il W ] ol )

Mechanical Properfies of Mechanically Bonded NW Fabrics
R -TIU) ORI S8 FCTS SR R U] I IOR YRS IR 061 O | DU FER] RO
fa) 223Vl 6 Lae dnaime wobsdl 5 i 2o lladl olysdl ppgey 6220500 el )y




T. 9 Mansoura Engineering Journal (MEJ) Vol. 14, No. 2, Dec. 1989

Camke¥ LS el g dsasm Gbe cloled e lasal Yl
B oy s s ol sl dasYL e St Sl o S WG
el B ekl gLl S50 i e haad! e Job dis e seaas 3l Gaie.
o il b o Lan Yl by G ha Gy a spaatll G b e sdn plyd ¢ immend!
—:life Lol, elasdl dim Las oS Ligosg =2 v - Jeodl ds
3G 926 SE& $:&8 528
Y 2 2 ) 2 T, ,
F( !E! S&! 6&23 ét’ gtzi raggt )ug:t T e

B, ... , )Y = Constant e (1)

)
%
E

1l

Py | Y FEN T I s Jladl = £ ¢ oW G

b - - .

%Tz f'd}-f-"“ afpw = =t acj\}_“ J...:»\H s J-LM = S—E’T
ey = T e = b J;.:J\c.a}d,}_bu_a:a_:‘.f;% P WSS SO B4
R a3 S dda ble = B el OSp da Jole = 8 eg) el

sl oohs e Ll aie Gl ehadl ol L il by ey el = C
sl s o 25 eyt byl olesdl ey Lol el i ol
PSRRI AT B U B SORIPRR S S| IPUTOR R W PN | YRt P R R
ol ame Ji Wl (pead! Lz le JU sl i Jaan oty Wb Y)Y olyd]
eaaly 2l
col e e b el voasl () dolldl oy v G adadl L,
S aI Sl D1 (V) Doladl i adsy it o JLaisY]

AN
o

FGL,E Yy =0 (2)
Ll am e Gl (2) Aol ol eladl fr M) e (Y) 0 JS2
i s et B e oepmide 1 o 3Oal]

FOCE, ey =0 (3)
( Creep Juisill pul Gy 3 sdmy Wl O DLVl 0 Cs

FOGT, b)) =0 e (4)

(Relaxstion)} *i sz VYl r“L. Gypme @Al sdany L B JLY opf s
G o oS 5 S ol Lage e Lelasaad Gl € o7 cYulall
CobaW Lesas ax iasVl de Lo S dlll



Adel Ei-Hadidy T. 10

interation |

il
¥
AS S —= 0 —=M=AG=MV=EM=C
A ]
A
Fig.{1): The stages of systems analysis /1/.

AS Actual system, § = System, PM = Physical model
Analogy, 0 = QObservations, M = Measurements,

A =
SA = Signal analysis, MM = Mathematical model,
SIM = Simulation, C = Comparison.
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Fig.{2-a,b &c): Indicates the relationship between stress ,&G
strain E and time t schematically./2/
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Fig.(5); Shows the behavior of tensile properties of needle

punched nonwoven Fabrics, A= PESs’ 8= PESwaste'
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and equivalent electrical model according to
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Fig.(7): Strain and relaxation versus time of mechanically punched non-

woven Fabrics.
A- NW made of virgin F‘ESs Fibers, B- NW made of waste F‘ESS fibers.
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Fig.(B): The suggested mechanical model for needle
punched nonwoven fabrics.
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