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Abstract

The principal objective of the research was
to comparatively analyse loop modules and
Munden constants of single weft knitted fab-
rics made from core-spun yarns with elas-
tane and those made from conventional yarns
without elastane. An additional objective was
to experimentally define loop modules and
Munden constants for compact knitted struc-
tures. The investigated knitted structures were
made from viscose and polyacrylonitrile yarns
with incorporated elastane and without elas-
tane, respectively. The samples were knitted in
two densities, and dry, or dry and wet relaxed
(consolidated). The values of the parameters of
an open, normal and compact knitted structure
were analysed. The supercompact knitted struc-

ture was defined.

Keywords: knitting, knitted structure, loop

modules, Munden constants, cover factor
1 Introduction
Aesthetic, quality and performance properties

of knitted fabrics/knitwear are influenced by

the parameters of yarn, knitting machine and
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lzvlecek

Temeljni cilj raziskave je bil primerjalno analizirati module zanke in
Mundenove konstante levo-desnih pletiv iz oplas¢enih prej z ela-
stanskim jedrom ter iz konvencionalnih prej brez elastanskega je-
dra. Cilj je bil tudi eksperimentalno definirati module zanke in Mun-
denove konstante za pletiva zbite strukture. Preiskovana pletiva so
bila izdelana iz viskoznih in poliakrilonitrilnih prej z vgrajenim ela-
stanom in brez elastana. Napletena so bila v dveh gostotah ter suho
0z.suho in mokro relaksirana (konsolidirana). Analizirane so bile vre-
dnosti parametrov ohlapne, normalne in zbite strukture. Definirana
je bila superzbita struktura pletiva.

Klju¢ne besede: pletenje, pletena struktura, moduli zanke, Munde-
nove konstante, faktor kritja

1 Uvod

Na estetske, kakovostne in uporabne lastnosti pletiv/pletenin
vplivajo parametri preje, parametri stroja in parametri okolja. Ka-
kovost in izbira optimalnih surovin ter nacrtovanje strukturnih
in procesnih parametrov pletiva so klju¢nega pomena za sodobno
pletilsko proizvodnjo.

Pletenje je zahteven dinamicni proces, zato sta za kakovosten iz-
delek nujna natan¢no projektiranje pletene strukture ter stalna
kontrola parametrov pletenja. Optimalna zbita/porozna struktura
pomembno vpliva na dimenzijske in udobnostne lastnosti pletene
strukture ter s tem tudi na njeno kakovost.
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the environment. The quality and the optimal
raw material selection along with the planning
of the structural and process parameters of the
knitted structure are of key importance for the
contemporary knitting production.

Knitting is a complex dynamic process, there-
fore, an accurate planning of the knitted struc-
ture and a constant control of knitting parame-
ters are essential for a quality knitted product.
An optimal compact/porous knitted structure
significantly influences the dimensional and
comfort properties of knitted fabrics and in
consequence, has an important impact on its

quality.
2 Knitted fabric parameters

Numerous authors [1-22] have studied geo-
metrical loop models and analysed the struc-
tural parameters of the knitted structure. The
examination of knitted fabrics made from
yarns of different material composition knit-
ted under different process conditions and re-
laxed with different methods resulted in a wide
range of values of individual structural param-
eters and loop modules. Similar to the authors
of geometrical loop models, some researchers
have described and/or mathematically defined
an open, normal (ideal) and compact knitted
structure. They mainly examined knitted fab-
rics made from conventional yarns without the
elastane core.

The compactness/porosity of the knitted struc-
ture was most often evaluated on the basis of
the length module, Munden constants, loop
shape factor or density coefficient, respectively,
and cover factor value. Rarely, it was evaluat-
ed on the basis of the surface and volume loop
module values [1-34]. There is no trace in the
scientific literature of the horizontal and the
vertical compactness of the real fabric evalu-
ation on the basis of the width and the height
loop module, and the width and the length in-

terlacing factor.

3 Experimental: sample preparation
and research methods

For the preparation of knitted samples, ring-

spun yarns were used. They were made to or-
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2 Parametri pletiva

Stevilni avtorji [1-22] so $tudirali geometrijske modele zanke ter
analizirali strukturne parametre pletiva. Preskus$anje pletiv iz prej
razlicne surovinske sestave, pletenih pod razli¢nimi procesnimi
pogoji in relaksiranih na razli¢ne nacine, se je izrazilo v $irokih
mejah eksperimentalnih vrednosti posameznih strukturnih para-
metrov pletiva in modulov zanke. Nekateri avtorji so, podobno kot
avtorji geometrijskih modelov zanke, opisno in/ali matemati¢no
lo¢ili ohlapno, normalno (idealno) in zbito strukturo pletiva. Ve-
¢inoma so preskusali pletivo iz konvencionalnih prej brez elastan-
skega jedra.

Zbitost/poroznost strukture je bila najpogosteje ocenjevana na
podlagi vrednosti dolzinskega modula zanke, Mundenovih kon-
stant, faktorja oblike zanke oz. koeficienta gostote pletiva ter fak-
torja kritja pletiva. Redkeje je bila ocenjevana na podlagi izracu-
nanih vrednosti plo$c¢inskega in prostorninskega modula zanke
[1-34]. Ocenjevanja horizontalne in vertikalne zbitosti realnega
pletiva na podlagi Sirinskega in viSinskega modula zanke ter $irin-
skega in visinskega faktorja vpletanja niti v znanstveni literaturi ni
zaslediti.

3 Eksperimentalni del: priprava vzorcev
in metode preiskav

Za pripravo vzorcev pletiv so bile uporabljene prstanske preje, iz-
delane po narocilu iz dveh vrst predivnih vlaken: viskoznih (CV)
in poliakrilonitrilnih (PAN). Viskozna in poliakrilonitrilna vla-
kna so bila izbrana zaradi razlicnega izvora (naravni, sinteti¢ni
polimer) ter s tem povezane razlicne hidrofilnosti in kréenja pri
mokrih obdelavah ter obseznih preteklih raziskav dimenzijske sta-
bilnosti pletiv tak$ne surovinske sestave [29, 30, 9, 10, 35]. Iz vsa-
ke surovine so bile po narocilu izdelane preje z elastanskim jedrom
enake nazivne dolZinske mase po treh razli¢nih predilnih/sukalnih
postopkih: muliné sukana preja (iz oplaséene preje z elastanskim
jedrom in predivne preje brez elastanskega jedra, obe izdelani na
prstanskem predilniku), obsukana preja (elastanska filamentna
preja, obsukana z dvema predivnima prejama) in oplaséena preja
(preja z elastanskim jedrom, oplas¢enim s predivom). Za primer-
javo sta bili iz 100-odstotnega viskoznega oz. 100-odstotnega poli-
akrilonitrilnega prediva izdelani tudi prstanski predivni preji brez
elastanskega jedra enake nazivne dolzinske mase kot preje z ela-
stanskim jedrom.

Muliné sukani preji in obsukani preji so bile izdelane z nazivnim
vitjem 5008, enojne preje (oplasceni prstanski preji z elastanskim
jedrom in primerjalni prstanski preji brez elastanskega jedra) pa
z vitjem 221-281Z. Taks$no vitje je bilo ocenjeno kot optimalno;
relativno nizko vitje prej, ki se najveckrat uporabljajo za pletenje,
povzroca spremenljiv premer preje [34], medtem ko visoko vitje
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der from two types of staple fibres, i.e. viscose
(CV) and polyacrylonitrile (PAN). The viscose
and polyacrylonitrile fibres were selected due
to their different origin (natural, synthetic pol-
ymer), and consecutive different hydrophili-
ty and shrinking behaviour during wet process-
es. Furthermore, they were selected due to the
previous extensive research of the dimension-
al stability of knitted structures with an iden-
tical material composition [29, 30, 9, 10, 35].
From each raw material, elastomeric core-
spun yarns with the same linear density were
made to order by three different spinning/twist-
ing processes, i.e. muliné twisted yarn (com-
posed of elastomeric core-spun yarn and yarn
without elastane, both ring-spun), core-twist-
ed yarn (elastane filament yarn, core-twist-
ed with two ring-spun yarns) and core-spun
yarn (yarn with an elastane core and staple fi-
bre sheath covering). For comparison, also ring-
spun yarns without elastane from 100% viscose
and 100% polyacrylonitrile fibres with equal
linear density as elastane core-spun yarns were
produced.

Muliné twisted yarns and core-twisted yarns

were produced with the nominal twist of 5008,

while single yarns (elastane core-spun yarns

and comparative ring-spun yarns without elas-
tane) were produced with the nominal twist of
221-281Z. Such a twist was estimated as opti-
mal. A relatively low yarn twist which is usual
for knitting yarns causes a variable yarn diam-
eter [34], while a high yarn twist increases the
possibility of an undesired spirality deformation
of the knitted fabric which obstructs the execu-

tion of precise measurements [36].

Knitted samples with different levels of com-

pactness of the structure were prepared with:

- use of yarns with different extension, elastic
and relaxation properties, produced by vari-
ous spinning/ twisting processes,

- knitting with two couliering depths, and

- dry and dryéwet relaxation (consolidation)
of knitted fabrics.

The knitted samples were produced on the elec-

tronic flat weft knitting machine UNIVER-

SAL MC 720, gauge E8. The yarn was on bob-

bins, not wound and not waxed. All samples

were knitted with an equal yarn input tension,
equal knitted fabric take-off and at identical
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povecuje moznost nastanka nezazelene poSevne deformacije pleti-

va, ki oteZuje izvedbo natan¢nih meritev [36].

Vzorci pletiv z razli¢no stopnjo zbitosti strukture so bili pripra-

vljeni:

- z uporabo prej, izdelanih po razli¢nih predilnih/sukalnih po-
stopkih, ki imajo razli¢ne raztezne, elasti¢ne in relaksacijske
lastnosti,

- s pletenjem z dvema razli¢nima globinama kuliranja ter
- s suho oz. suho in mokro relaksacijo (konsolidacijo) pletiv.
Vzorci pletiv so bili napleteni na elektronskem ploskem kulirnem
pletilniku UNIVERSAL MC 720 delitve E 8, preja je bila na predil-
niskih navitkih, tj. neprevita in neparafinirana. Vsi vzorci so bili
napleteni z enako dovajalno napetostjo preje, enakim odvlekom
pletiva in pri enakih razmerah okolja. Iz vsake preje so bili naple-
teni vzorci dveh gostot: gostejse pletivo je bilo izdelano z nastavi-
tvijo globine kuliranja 9, redkejse pletivo pa z nastavitvijo globine
kuliranja 11.
Vsi vzorci pletiv so bili najprej suho staticno relaksirani: v neobre-
menjenem stanju so lezali v standardnem okolju 72 ur. Polovi¢na
koli¢ina vsakega vzorca je bila po suhi relaksaciji $e mokro
dinami¢no relaksirana (konsolidirana), pri ¢emer je bila tempera-
tura obdelave prilagojena $ibkejsemu ¢lenu, tj. poliakrilonitrilnim
vlaknom. Postopek konsolidacije je obsegal pranje v gospodinjs-
kem pralno-susilnem stroju ELEKTROLUX EW 1247W pri 30°C
(program za obcutljivo perilo), kratko centrifugiranje, susenje 40
min (program za obcutljivo perilo), $tiri cikle kratkega izpiranja in
40-minutnega susenja (program za obcutljivo perilo) ter odlezanje
mokro relaksiranih vzorcev v standardnem okolju najmanj 24 ur
po kon¢anem susenju.
Zaradi strukture, velike razteznosti in visoke elasti¢ne povratnosti
prej z elastanskim jedrom je bilo pri mokri dinami¢ni relaksaciji
(konsolidaciji) pletiv pricakovati nezanemarljive spremembe pre-
merov prej z elastanskim jedrom. Zato so bile za izra¢un parame-
trov zanke in pletiva v suho oz. mokro relaksiranem stanju hkrati s
pletivi relaksirane tudi preje. Suho relaksirane preje so 72 ur leza-
le v standardnem okolju v neobremenjenem stanju, tj. odvite z na-
vitka brez izgube zavojev. Preje so bile zaradi nevarnosti zamrsenja
niti med prevracanjem v bobnu pralnega stroja dinami¢no mo-
kro relaksirane z dveurnim namakanjem v predenih z ob¢asnim
mesanjem v vodi pri 30 °C. Nato so se hkrati s preskusanim ple-
tivom susile v pralno-susilnem stroju ELEKTROLUX EW 1247W
pri programu za obcutljivo perilo.

4 Rezultati preiskav z razpravo

Koeficient gostote pletiva (preglednica 3) se pri vseh pletivih, go-
sto in redko pletenih ter iz prej z elastanskim jedrom in brez njega,
z mokro relaksacijo (konsolidacijo) zmanjsa, saj se vertikalna go-

stota pletiv poveca bolj kot horizontalna. Pri vseh gostih pletivih
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Table 1: Yarn samples description

Parametri zbitega levo-desnega pletiva - 2. del

yarn

E material . . br. te- br.ex- Uster no.of no.of
g " linear twist . ' : .
= yarntype composition density (m) nacity  tension value thin  thick
= 0 -1y (o 0
s (%) (tex) (cNtex!) (%) (%) places places
97.8 % CV
1 | muliné twisted ’ 100| 500S| 202 | 193 |74 0 0 0
. 2.2% EL
yarn with 97.8 % PAN
1 t . 0
2 |elastane 22% EL 100| 500S| 21.5 26.9 7.3 0 2 1
. 97.8 % CV
3 core-tw.flsted 22% EL 102| 500S| 20.3 19.1 7.5 0 0 0
yarn with 97.8 % PAN
last o ) . )
4 |elastane 22% EL 102| 500S| 21.2 26.5 7.4 0 0 0
0,
5 97'08 % CV 100| 281Z| 184 17.7 8.5 0 0 1
core-spun yarn |2.2% EL
with elastane 97.8 % PAN
6 22% EL 100| 278Z| 19.6 23.8 9.1 0 0 0
7 |ring-spunyarn |100% CV 100| 221Z| 219 17.7 8.4 0 1 0
without
8 |elastane 100% PAN 100| 221Z| 19.7 23.0 9.1 0 1 0

environment conditions. From each yarn, the
samples were knitted in two densities. A more
dense structure was produced with the coulier-
ing depth setting 9, while a looser structure was
made with the couliering depth setting 11.

First, all samples were statically dry relaxed.
They were placed unloaded to the standard
environment for 72 hours. After the dry re-
laxation, a half portion of each sample was
additionally dynamically wet relaxed (consoli-
dated). The processing temperature was adjust-
ed to the weak link, i.e. polyacrylonitrile fibres.
The consolidation process comprised laun-
dering in the household wash-dryer ELEC-
TROLUX EW 1247W at 30 °C (delicate laun-
dry programme), short spinning, 40-minute
drying (delicate laundry programme), four cy-
cles of short rinsing and 40-minute tumble dry-
ing (delicate laundry programme), and placing
wet relaxed samples flat to the standard envi-
ronment for at least 24 hours after the drying
was finished.

Due to their structure, high extensibility and
high elastic recovery of the elastane core yarns,
significant changes of the elastane core yarn
thickness were expected after the dynamic wet

relaxation (consolidation) of knitted fabrics.

Table 2: Yarn and knitted fabric samples labelling

yarn labelling knitted fabric labelling
relaxation type relaxation type Knitted fabric density
. dry relaxation |1S dry relaxation |1Sg 1Sr
consolidation |1M |consolidation |1Mg IMr
5 dry relaxation |2S dry relaxation |2Sg 28r
consolidation |2M |consolidation |2Mg 2Mr
dry relaxation |3S dry relaxation |3Sg 3Sr
’ consolidation |3M | consolidation |3Mg 3Mr
. dry relaxation |4S dry relaxation |4Sg 4Sr
consolidation |4M |consolidation |4Mg 4Mr
dry relaxation |5S dry relaxation |5Sg 58r
> consolidation |5M |consolidation |5Mg 5Mr
dry relaxation |6S dry relaxation |6Sg 6Sr
¢ consolidation |6M |consolidation |6Mg 6Mr
dry relaxation |7S dry relaxation |7Sg 78r
7 consolidation |7M |consolidation |7Mg 7Mr
dry relaxation |8S dry relaxation |8Sg 8Sr
; consolidation |8M |consolidation |8Mg 8Mr
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Table 3: Density coefficient C, cover factor K, width interlacing factor V_and length interlacing factor V, of dry
and dry & wet relaxed (consolidated), dense and loose structures

knitted fabric dense knitted fabric - g loose knitted fabric - r
label K K
(relaxation type) ¢ (tex"?mm-") (tex?’mm-")
S 0.62 1.28 4.36 7.06| 0.61 0.93| 5.79 9.44
! M 0.54 1.83 5.59 10.32| 0.58 1.39| 5.93 10.17
S 0.62 1.21 4.24 6.87| 0.77 091| 5.20 6.79
2 M 0.56 1.65 4.98 6.89| 0.57 1.24| 6.02 10.64
S 0.60 1.23 4.42 7.38| 0.65 0.95| 5.01 7.66
’ M 0.54 1.79 5.31 9.90| 0.55 1.36| 6.13 11.24
S 0.64 1.15 4.25 6.69| 0.80 0.87| 5.46 6.85
! M 0.56 1.53 5.13 9.08| 0.60 1.14| 6.29 10.45
S 0.54 1.29 4.52 8.42| 0.56 0.96| 5.41 9.70
: M 0.49 1.89 5.50 11.30| 0.52 1.37| 6.51 12.59
S 0.57 1.20 4.16 7.26| 0.62 0.91| 4.82 7.79
o M 0.51 1.72 5.12 9.94| 0.53 1.32] 5.70 10.75
S 0.76 1.14 391 5.16| 0.84 0.87| 3.90 4.66
7 M 0.55 1.22 3.18 5.80| 0.66 0.92| 3.43 5.23
S 0.75 1.12 4.00 5.36| 1.08 0.85| 4.37 4.04
’ M 0.73 1.13 4.04 5.54| 0.87 0.86| 4.35 5.03

*loop length € measured with the new method [37] was applied for the calculations

Therefore, yarns were relaxed simultaneously 2.50 7

Sg " Mg " Sr " Mr
with the knitted fabrics in order to calculate the

parameters of the dry and wet relaxed (consoli-

g
=
S

dated) knitted structure. The dry relaxed yarns

were placed unloaded to the standard environ-

=
)
S

ment for 72 hours; they were unwound from

the bobbins without any turns loss. To avoid

=
=3
S

the ruffling of yarns in the laundering machine

drum during rotation, the yarns were dynami-

cover factor K (tex!2mm-!)

cally wet relaxed with a 2-hour soaking of the 0.50 1

threads in the water at 30 °C with occasional

stirring. Afterwards, they were dried simultane-
ously with the investigated knitted fabrics in the 0.00 7
wash-dryer ELECTROLUX EW 1247W at the

delicate laundry programme.

1 2 3 4 5 6 7 8
sample

Figure 1: Cover factor of dry and dry & wet relaxed (consolidated),
dense and loose knitted fabrics

Tekstilec, 2010, letn. 53, $t. 10~12, str. 259-272



264 Parametri zbitega levo-desnega pletiva - 2. del

4 Results and discussion je koeficient gostote C manjsi od priporoc¢ene vrednosti C = 0,866,
ki jo je za idealno, tj. pletivo normalne strukture izra¢unal Dalido-
The knitted fabric density coefficient (cf Ta-  vi¢ (23); najbliZje vrednosti imata pletivi iz prej brez elastanskega
ble 3) decreases with wet relaxation with all in-  jedra (vzorca 7 in 8). Redka pletiva imajo vi$je koeficiente gostote
vestigated knitted fabrics, i.e. dense and loose kot gosta; tudi med njimi se idealni vrednosti priblizujeta le pleti-
knitted fabrics, structures with and without Vi, pleteni iz prej brez elastanskega jedra. Koeficienti gostote visko-
elastane. It occurs, since the vertical density in-  znih prej so v vecini primerov manjsi od koeficientov gostote isto-
creases more than the horizontal density. With  vrstnih poliakrilonitrilnih prej. Iz preglednice 3 in slike 1 je videti,
all dense structures, the density coefficient is ~ da se z mokro relaksacijo (konsolidacijo) faktor kritja K pri vseh
lower than the recommended value C = 0.866,  pletivih poveca. Povecanje je vecje pri pletivih iz prej z elastanskim
calculated by Dalidovi¢ [23] for the ideal, ie.  jedrom, ker se ta pri mokri obdelavi bolj kr¢ijo, pri ¢emer se pove-
normal, structure. The closest values to the ide-  Ca debelina preje in s tem dolzinska masa; povecanje dolzine zanke
al structure are exhibited by the knitted fabrics  je majhno. Faktor kritja pletiv iz viskoznih prej je vedji od faktorja
made from yarns without elastane (Samples 7 Kritja istovrstnih pletiv iz poliakrilonitrilnih pre;j.
and 8). The loose knitted fabrics exhibit higher  Sirinski faktor vpletanja niti v, opisuje razmerje med dolZino ¢ in
density coefficients than the dense knitted fab-  $irino zanke A. Pri normalnem pletivu po Dalidovi¢u [23], kjer je
rics. Among them, only the fabrics knitted from  dolZina zanke € = 16,64 dpr, §irina zanke paA=4 dpr, je V.= 4,16.
yarns without elastane get close to the ideal val- 1z preglednice 3 je videti, da imajo najniZji Sirinski faktor vpletanja
ue. In most cases, the density coefficients of the  niti v_pletiva iz prstanskih prej brez elastanskega jedra. Vrednosti

Table 4: Width , height p, linear 6, area &, and volume loop module 6, of dry and dry & wet relaxed (consoli-
dated), dense and loose knitted fabrics

knitted fabric dense knitted fabric - g loose knitted fabric - r

label

(relaxation type) - B 5 - B 5
S 2.27 1.40 9.90 0.32 0.80 2.36 1.45| 13.68 0.25 0.75
! M 1.35 0.73 7.55 0.13 0.28 1.67 0.98 9.92 0.16 0.38
S 2.33 1.44 9.89 0.34 0.80 2.52 1.93| 13.12 0.37 1.04
2 M 1.38 0.87 6.89 0.16 0.36 1.53 0.86 9.18 0.14 0.38
S 2.79 1.67| 12.35 0.38 1.08 3.19 2.09| 16.00 0.42 1.41
: M 1.75 0.94 9.28 0.18 0.49 1.99 1.09| 12.21 0.18 0.58
S 2.77 1.76| 11.79 0.41 1.17 2.85 2.27| 15.58 0.42 1.42
! M 1.50 0.85 7.69 0.16 0.38 1.64 0.99| 10.31 0.16 0.39
S 2.44 1.31| 11.00 0.29 0.90 2.73 1.52| 14.77 0.28 1.09
: M 1.18 0.57 6.49 0.10 0.22 1.37 0.71 8.92 0.11 0.26
S 2.79 1.60| 11.62 0.38 1.18 3.20 1.98| 15.43 0.41 1.59
o M 1.39 0.71 7.10 0.14 0.36 1.62 0.86 9.52 0.15 0.43
S 3.45 2.62| 13,51 0.67 1.46 4.57 3.83] 17.81 0.98 1.96
’ M 3.75 2.06| 11.93 0.65 1.52 4.63 3.04| 15.90 0.89 1.97
S 3.65 2.72| 14.60 0.68 1.83 4.42 4.77| 19.29 1.09 2.94
8 M 3.39 2.47| 13.67 0.61 1.76 4.11 3.56| 1791 0.82 2.34

* yarn thickness d_;measured with Sadikov method [38] and loop length ¢, measured with the new method [37] were applied for the

calculations
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knitted fabrics from viscose yarns are lower
than the density coefficients of the knitted fab-
rics from polyacrylonitrile yarns.

From Table 3 and Figure 1, it can be seen that
the cover factor K increases with the wet relax-
ation (consolidation) at all knitted fabrics. The
increase is higher with the structures from the
elastane core yarns, since they shrink more dur-
ing wet processes, which leads to the yarn thick-
ness increase and consequently to the yarn lin-
ear density increase. The loop length increase
is low. The cover factor of knitted fabrics made
from viscose yarns is higher than the cover fac-
tor of adequate knitted fabrics made from poly-
acrylonitrile yarns.

The width interlacing factor V_ describes the
ratio between the loop length € and the loop
width A. According to Dalidovi¢ [23], the loop
length is £ = 16.64 d , the loop width is A =
4d, and therefore, the width interlacing fac-
tor is V. = 4.16 in the case of a normal knit-
ted structure. From Table 3, it can be seen that
the knitted fabrics from the ring-spun yarns
without elastane core exhibit the lowest width
interlacing factor. The knitted fabrics without
the elastane core and the dry relaxed compact
structures from the elastane core yarns get the
closest to the value of the ideal width interlac-
ing factor for the normal knitted structure V_ =
4.16.

The height interlacing factor V, describes the
ratio between the loop length € and the loop
height B. With the normal knitted structure ac-
cording to Dalidovic [23], the loop length is €
=16.64 d,, the loop height is B = ZW/?dPV and
consequently, the height interlacing factor V, =
4.81. Table 3 shows that the knitted structures
made from yarns without the elastane core ex-
hibit the lowest length interlacing factor V. The
knitted structures made from yarns without the
elastane core get the closest to the value of the
ideal length interlacing factor for the normal
knitted structure v,= 4.81.

The width loop module o is the ratio between the
loop width A and the yarn thickness d, . It shows
to which extent the loop is filled with yarn in the
width direction, i.e. the widthwise compactness
of the loop. With a normal knitted structure,
where the needle and sinker arcs are in contact
[23], the loop width is A = 4dPr, therefore, in this
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Figure 2: Width loop module of dry and dry & wet relaxed (consoli-
dated), dense and loose knitted fabrics

idealnega $irinskega faktorja za normalno pletivo V= 4,16 se naj-
bolj priblizajo pletiva iz prej brez elastanskega jedra ter suho rela-
ksirana gosta pletiva iz prej z elastanskim jedrom.

Viginski faktor vpletanja niti V, opisuje razmerje med dolzino £ in
vi$ino zanke B. Pri normalnem pletivu po Dalidovic¢u [23], kjer je
dolZina zanke ¢ = 16,64 dp,, vi$ina zanke pa B = 2V3 dp,, jeV,=
4,81. Preglednica 3 kaze, da imajo najnizji dolzinski faktor vpleta-
nja niti V, pletiva iz prej brez elastanskega jedra. Vrednosti ideal-
nega dolzinskega faktorja za normalno pletivo V= 4,81 se najbolj
priblizajo pletiva iz prej brez elastanskega jedra.

Sirinski modul zanke « je razmerje med $irino zanke A in debeli-
no preje d,_in kaze, kako je zanka po $irini izpolnjena s prejo oz.
opisuje Sirinsko zbitost pletiva. Pri pletivu z normalno struktu-
ro, kjer se igelni in platinski loki zanke dotikajo [23], je A =4 d ,
torej je v tem primeru $irinski modul zanke « = 4. Manjsi Sirin-
ski modul zanke & < 4 pomeni pre¢no zbito, vedji $irinski modul

24.00 1
Sg ®Mg " Sr "Mr
20.00 7

16.00 -

12.00

linear loop module §

8.00

4.00 -
1 2 3 4 5 6 7 8
sample

Figure 3: Linear loop module of dry and dry & wet relaxed (consoli-
dated), dense and loose knitted fabrics
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Table 5: Munden constants of dry and dry & wet relaxed (consolidated), dense and loose knitted fabrics

Parametri zbitega levo-desnega pletiva - 2. del

knitted fabric dense knitted fabric - g loose knitted fabric - r
label
(relaxation type) K, K,
S 30.79 7.06 4.36 1.62 54.67 9.44 5.79 1.63
! M 57.73 10.32 5.59 1.85 60.32 10.17 5.93 1.71
S 29.11 6.87 4.24 1.62 35.30 6.79 5.20 1.31
2 M 44.28 8.89 4.98 1.78 64.01 10.64 6.02 1.77
S 32.62 7.38 4.42 1.67 38.38 7.66 5.01 1.53
’ M 52.57 9.90 5.31 1.86 68.86 11.24 6.13 1.83
S 28.46 6.69 4.25 1.57 37.59 6.85 5.46 1.25
! M 46.59 9.08 5.13 1.77 65.70 10.45 6.29 1.66
S 38.00 8.42 4.52 1.86 52.53 9.70 541 1.79
’ M 62.15 11.30 5.50 2.05 81.99 12.59 6.51 1.93
S 30.22 7.26 4.16 1.75 37.53 7.79 4.82 1.62
¢ M 50.88 9.94 5.12 1.94 61.30 10.75 5.70 1.89
S 20.18 5.16 391 1.32 18.15 4.66 3.90 1.19
’ M 18.48 5.80 3.18 1.82 17.94 5.23 3.43 1.52
S 21.48 5.36 4.00 1.34 17.65 4.04 4.36 0.93
; M 22.36 5.54 4.04 1.37 21.90 5.03 4.35 1.16

* loop length ¢, measured with the new method [37] was applied for the calculations

case, the width loop module is « = 4. A lower
value of the width loop module a < 4 indicates
the widthwise compact structure, while the high-
er value of the width loop module o > 4 indi-
cates the widthwise open structure. From Table 4
and Figure 2, it can be seen that all dense knitted
structures are widthwise compact. Loose knitted
fabrics exhibit a widthwise compact structure
when made from elastane core yarns, while the
loose knitted fabrics made from yarns without
elastane exhibit a widthwise open structure. The
widthwise compactness indicates that the yarn is
compressed within the interlacing points.

The height loop module 3 is the ratio between
the loop height B and the yarn thickness d .
It shows to which extent the loop is filled with
yarn in the height direction, i.e. the lengthwise
compactness of the loop. With the normal knit-
ted structure, where the needle and the sinker
arcs are in contact [23], the loop height is B =
2V3 dpy; therefore, in this case, the height loop

a > 4 pa pre¢no ohlapno pletivo. Iz preglednice 4 in slike 2 je vide-
ti, da so vsa gosto pletena pletiva precno zbita, pri redko pletenih
pa so precno zbita vsa pletiva iz prej z elastanskim jedrom, med-
tem ko so redka pletiva iz prej brez elastanskega jedra pre¢no ohla-
pna. Pre¢na zbitost pletiva pomeni, da je preja v sti¢nih tockah sti-
snjena.

Visinski modul zanke f3 je razmerje med visino zanke B in debeli-
no preje dpr in kaze, kako je zanka po vi$ini izpolnjena s prejo oz.
opisuje vzdolzno zbitost pletiva. Pri pletivu z normalno struktu-
ro, kjer se igelni in platinski loki zanke dotikajo [23], je B = 2V3
d,, torej je v tem primeru viSinski modul zanke 8 = 3,46. Manj-
$i visinski modul zanke 8 < 3,46 pomeni vzdolzno zbito, vedji vi-
$inski modul 8 > 3,46 pa vzdolZno ohlapno pletivo. Iz preglednice
4 je videti, da so vsa gosto pletena pletiva vzdolzno zbita, pri red-
ko pletenih pa so vzdolzno zbita vsa pletiva iz prej z elastanskim
jedrom, medtem ko so redka pletiva iz prej brez elastanskega je-
dra vzdolzno ohlapna, razen redko pletenega in mokro relaksira-
nega (konsolidiranega) pletiva iz viskozne preje, ki ima zaradi ne-
stabilnosti in deformacije pri dinami¢ni mokri relaksaciji izrazito
zmanj$ano viino zanke, predvidoma na ra¢un povecanja $irine
zanke.
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module is f = 3.46 [23]. A lower value of the
height loop module B < 3.46 indicates a length-
wise compact structure while a higher value
of the height loop module § > 3.46 indicates a
lengthwise open knitted structure. From Ta-
ble 4, it can be seen that all dense knitted struc-
tures when made from elastane core yarns are
lengthwise compact. The loose knitted fabrics
made from yarns without elastane exhibit a
lengthwise open structure with an exception of
the loose wet relaxed viscose knitted structure.
The latter has a distinctly lower loop height, pre-
sumably on account of the increased loop width,
all due to the instability and deformation of the
structure after a dynamic wet relaxation.

The linear loop module § is the ratio between
the loop length € and the yarn thickness d . It
is one of the basic knitted fabric parameters,
which describes the compactness of a structure.
For a normal knitted structure, Peirce [4] de-
fined & = 16.66, Vekassy [39] defined § = 17.33
and Dalidovi¢ [23] determined § = 16.64. For
a vertically compact structure, Vekassy [39] de-
fined § = 13.85.

From Table 4 and Figure 3, it can be seen that
according to Dalidovic's criteria, all dense knit-
ted fabrics are compact while according to
Vekassy, all dense knitted fabrics are length-
wise compact except for the dry relaxed fabric
made from polyacrylonitrile yarn which only
slightly exceeds the limit value. All loose knit-
ted fabrics made from elastane core yarns are
also compact according to Dalidovic's criteria
and all wet relaxed fabrics among them are si-
multaneously also lengthwise compact accord-
ing to Vekassy's criteria. The linear loop mod-
ule & decreases in all cases with wet relaxation
due to the yarn thickness increase and the knit-
ted structure becomes even more compact.

The area loop module &, is the ratio between
the rectangle that limits the loop area and the
area of yarn forming the loop. It describes the
filling of the loop area unit with yarn. From Ta-
ble 4, it can be seen that all dense knitted fabrics
have the loop area completely filled with yarn.
The yarn is compressed as in all cases and the
area loop module is §, < 1. Therefore, all dense
fabrics are compact. The dense knitted fab-
rics made from yarns without the elastane core

have a significantly higher area loop module
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Dolzinski modul zanke ¢ je razmerje med dolzino zanke € in pre-
merom preje d,in je eden temeljnih parametrov pletiva, ki opi-
suje zbitost strukture. Za normalno strukturo pletiva je Peirce [4]
definiral § = 16,66, Vekassy [39] & = 17,33, Dalidovi¢ [23] pa § =
16,64. Za vertikalno zbito strukturo je Vekassy [39] definiral § =
13,85.

Iz preglednice 4 in slike 3 je videti, da so glede na Dalidovi¢eva
merila vsa gosta pletiva zbita, glede na Vekassyjeva merila pa so
vzdolzno zbita vsa gosta pletiva, razen suho relaksiranega iz po-
liakrilonitrilne preje, ki le malo presega mejno vrednost. Tudi vsa
redka pletiva iz prej z elastanskim jedrom so po Dalidovi¢evih me-
rilih zbita, vsa mokro relaksirana (konsolidirana) med njimi pa so
tudi vzdolzno zbita po Vekassyjevih merilih. Dolzinski modul zan-
ke & se v vseh primerih z mokro relaksacijo (konsolidacijo) zmanj-
$a, saj se pri tem poveca debelina preje, pletivo pa postane (3e) bolj
zbito.

Ploscinski modul zanke J, je razmerje med povrsino pravokotni-
ka, ki omejuje zanko, in povr$ino niti, ki oblikuje zanko; opisuje
zapolnjenost enote zanke s prejo. Iz preglednice 4 je videti, da ima-
jo vsa gosta pletiva povrs§ino popolnoma zapolnjeno s prejo, pri Ce-
mer je preja stisnjena, saj je v vseh primerih §, < 1. Vsa gosta pleti-
va so torej zbita. Gosta pletiva iz prej brez elastanskega jedra imajo
pomembno visji plos¢inski modul zanke § , kot enaka pletiva iz
prej z elastanskim jedrom. Plos¢inski moduli zanke § | redkih in
gostih pletiv iz prej z elastanskim jedrom (vzorci 1-6) se ne razli-
kujejo pomembno, so pa & redkih pletiv iz prej brez elastanskega
jedra (vzorca 7 in 8) pomembno visji od §, istovrstnih gostih ple-
tiv. V vseh primerih se plos¢inski modul zanke &, z mokro rela-
ksacijo (konsolidacijo) zmanjsa.

Prostorninski modul zanke §, je razmerje med prostornino kva-
dra, ki omejuje zanko ter prostornino niti, ki oblikuje zanko. Ve¢ji
prostorninski modul pomeni ohlapnejso strukturo pletiva. Iz pre-
glednice 4 je vidno, da se prostorninski modul zanke z mokro re-
laksacijo (konsolidacijo) zmanj$a. Zmanjsanje je posebno ocitno
pri pletivih iz prej z elastanskim jedrom, ki se pri mokri obdela-
vi zelo kréijo, hkrati pa se mo¢no poveca debelina preje. Prostor-
ninski moduli zanke pletiv J iz prej brez elastanskega jedra so po-
membno vedji od tistih iz prej z elastanskim jedrom; pletiva iz prej
brez elastanskega jedra so ohlapnejsa.

Munden je svoje konstante definiral na podlagi obsirnega ekspe-
rimentalnega dela za suho in mokro relaksirana pletiva, ni pa do-
locil njihovih vrednosti za normalno, ohlapno in zbito strukturo.
Ker je konstante dolo¢il na podlagi analize realnega uporabnega
pletiva iz prej brez elastanskega jedra, verjetno opisujejo normalno
do rahlo zbito strukturo pletiva, ki se najpogosteje proizvaja.

K, opisuje produkt med ploskovno gostoto pletiva D in kvadra-
tom dolzine zanke ¢ Ker se z relaksacijo dolzina zanke pri pre-
jah brez elastanskega jedra le malo spremeni, povecanje konstan-
te K, pomeni povecanje ploskovne gostote pletiva. Iz preglednice
5 izhaja, da imajo le pletiva iz prej brez elastanskega jedra ustrezno
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compared to the equivalent knitted fabrics
made from elastane core yarns. The area loop
modules 8, of dense knitted and loose knitted
fabrics made from elastane core yarns (Sam-
ples 1-6) do not differ significantly. Yet, the
area loop modules 8, of the loose knitted fab-
rics made from yarns without the elastane core
(Samples 7 and 8) are significantly higher than
the area loop modules of equivalently dense
knitted fabrics. In all cases, the area loop mod-
ule &, decreases with wet relaxation.

The volume loop module is the ratio between
the rectangular solid that limits the loop vol-
ume and the volume of the yarn forming the
knitted loop within the fabric. It describes the
voluminosity of the knitted structure. A high-
er value of the volume loop module indicates
a more open knitted structure. From Table 4,
it can be seen that the volume loop module de-
creases with wet relaxation. The decrease is es-
pecially evident with fabrics made from elas-
tane core yarns which shrink considerably
during the wet after-treatment and at the same
time, their yarn diameter (thickness) increases
considerably. The volume loop modules &, of the
knitted fabrics made from yarns without elas-
tane are considerably higher than those of the
knitted fabrics made from elastane core yarns.
The knitted fabrics made from yarns without
the elastane core are more open.

Munden defined his constants for the dry and
wet relaxed knitted fabrics on the basis of ex-
tensive experimental work; however, he did not
determine their values for an open, normal and
compact knitted structure. As he defined his
constants on the basis of real applicable knitted
fabrics made from yarns without the elastane
core, they presumably describe normal to slight-
ly compact knitted structure which is produced
most commonly.

K, represents a product between the area den-
sity of the knitted fabric D and the square of
the loop length €°. As the loop length of the fab-
rics made from yarns without the elastane core
changes only slightly with relaxation, the K in-
crease signifies the area density increase. From
Table 5, it follows that only the knitted fabrics
made from yarns without the elastane core ex-
hibit an adequate value of the constant K,
which is K, = 19.0 for the dry relaxed fabrics

Parametri zbitega levo-desnega pletiva — 2. del

vrednost konstante K, ki za suho relaksirano pletivo znasa K, =
19,0, za mokro relaksirano pa K, = 21,6. Konstante K, pri vseh ple-
tivih iz prej z elastanskim jedrom moc¢no odstopajo od priporoce-
ne vrednosti. Z mokro relaksacijo (konsolidacijo) se odstopanje Se
poveca zaradi pomembnega povecanja ploskovne gostote pletiva D.
Konstanta K, je produkt vertikalne gostote pletiva D in dolZine
zanke £. Povecanje konstante K, pri enaki dolZini zanke pomeni
vecdjo vzdolzno zbitost pletiva. Iz preglednice 5 je vidno, da ima-
jo le pletiva iz prej brez elastanskega jedra ustrezno vrednost kon-
stante K, ki za suho relaksirano pletivo znasa K, = 5,0, za mokro
relaksirano pa K, = 5,3. Konstante K, pri vseh pletivih iz prej z ela-
stanskim jedrom moc¢no odstopajo od priporocene vrednosti. Z
mokro relaksacijo (konsolidacijo) se odstopanje $e poveca zaradi
velikega povecanja vertikalne gostote pletiva D, .

Konstanta K, je produkt horizontalne gostote pletiva D, in dolzi-
ne zanke £. Povecanje konstante K, pri enaki dolzini zanke pome-
ni ve¢jo pre¢no zbitost pletiva. Preglednica 5 kaze, da se le pletiva
iz prej brez elastanskega jedra priblizujejo priporoceni vrednosti
konstante K, ki za suho relaksirano pletivo znasa K, = 3,8, za mo-
kro relaksirano pa K, = 4,1. Konstante K, pri vseh pletivih iz prej z
elastanskim jedrom odstopajo od priporoc¢ene vrednosti, vendar je
odstopanje manjse kot pri K,. Z mokro relaksacijo (konsolidacijo)
se odstopanje poveca zaradi povecanja horizontalne gostote pleti-
va D,. Odstopanje od priporocene vrednosti Mundenove konstan-
te in povecanje vrednosti konstante z mokro relaksacijo (konsoli-
dacijo) je za pletiva iz prej z elastanskim jedrom bolj izrazito pri K,
kot pri K, kar pomeni, da je pletivo iz teh prej bolj vzdolzno kot
precno zbito.

Konstanta K, je razmerje med K, in K, in hkrati nasprotna vre-
dnost koeficienta gostote pletiva C, katerega vrednosti v odvisnosti
od vrste preje, pletiva in relaksacije so podane v preglednici 3. Pri-
porocena vrednost K, za suho relaksirano pletivo je K, = 1,32, za
mokro relaksirano pa K, = 1,29. Tem vrednostim najbolj ustrezajo
izracunane vrednosti K, za pletiva iz prej brez elastanskega jedra,
pletiva iz prej z elastanskim jedrom pa, razen nekaterih redko ple-
tenih in suho relaksiranih iz poliakrilonitrilnih prej, od priporoce-
ne vrednosti pomembno odstopajo.

5 Sklepi

Kréenje pletiv iz visokoelasti¢nih prej z elastanskim jedrom po
pletenju in predvsem po mokri relaksaciji (konsolidaciji) je po-
membno veéje od kréenja pletiv iz prej brez elastanskega jedra. Po-
sledica je pri¢akovano pomembno odstopanje parametrov zanke
in pletiva iz prej z elastanskim jedrom od parametrov zanke in ple-
tiva iz prej brez elastanskega jedra. Normalna do ohlapna struk-
tura se s suho oz. suho in mokro relaksacijo (konsolidacijo) spre-
meni v zbito in zelo zbito. Zelo zbito strukturo pletiva je mogoce
definirati kot superzbito strukturo.
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Table 6: Definition of parameters of supercompact, compact, normal and open structure

K (tex">mm™™)

structure

supercompact compact normal

K>15 K>14 K=14 K<14
a<?2 2<a<4 a=4 a>4
1<p<3 3<B<3.46 B =346 B>3.46
§<9.5 9.5<6<16.6 16.6<6<17.3 6>173
8pl< 0.2 02< 6Pl <1 8Pl =1 8}71 >1
4,<0.5 05<4 <1 0, =1 5,>1

knitted fabric parameter

and K, = 21.6 for the wet relaxed (consolidated)
knitted fabrics. The constants K, of all knitted
fabrics made from elastane core yarns exceed-
ingly differ from the recommended value. The
difference even increases with wet relaxation
(consolidation), due to a significant increase in
the area density D.

The constant K, is a product of the vertical den-
sity of the knitted fabric D, and the loop length
¢. The K, increase at the unchanged loop length
value signifies a more lengthwise compact knit-
ted structure. From Table 5, it can be seen that
only the knitted fabrics made from yarns with-
out the elastane core exhibit an adequate value
of the constant K, which is K, = 5.0 for the dry
relaxed knitted fabrics and K, = 5.3 for the wet
relaxed (consolidated) knitted fabrics. The con-
stants K, of all knitted fabrics made from elas-
tane core yarns exceedingly differ from the rec-
ommended value. The difference even increases
with wet relaxation (consolidation), due to a
significant increase in the vertical density D,
The constant K, is a product of the horizon-
tal density of the knitted fabric D, and the loop
length £. The K increase at the unchanged loop
length value signifies a more widthwise com-
pact knitted structure. From Table 5, it can be
seen that only the knitted fabrics made from
yarns without the elastane core exhibit the val-
ue of the constant K, which is close to the rec-
ommended value K, = 5.0 for the dry relaxed
knitted fabrics and K, = 5.3 for the wet relaxed
(consolidated) knitted fabrics. The constants K,
of all knitted fabrics made from elastane core

yarns exceedingly differ from the recommended

Na podlagi pregleda zbranih vrednosti parametrov pletiva (pre-
glednice 3-5) je mogoce definirati parametre pletiva za superzbi-
to, zbito, normalno in ohlapno strukturo pletiva. Podani so v pre-
glednici 6.

Sirinski modul zanke a opisuje pre¢no zbitost pletiva, &e je o < 4.
Vsa preskusana pletiva iz prej z elastanskim jedrom, gosta in red-
ka, suho ter suho in mokro relaksirana (konsolidirana), imajo $i-
rino zanke A < 4dpr' Gosta in redka suho relaksirana pletiva iz prej
z elastanskim jedrom imajo 2 < « < 4, kar je mogoce oznaciti za
precno zbito strukturo, gosta in redka suho in mokro relaksirana
(konsolidirana) pletiva iz prej z elastanskim jedrom pa imajo « < 2,
kar je mogoce oznaciti za pre¢no superzbito strukturo. Gosta ple-
tiva iz prstanskih prej brez elastanskega jedra se priblizujejo ideal-
ni pre¢no normalni strukturi (« = 4), medtem ko so redka pletiva iz
prstanskih prej brez elastanskega jedra pre¢no ohlapna, saj je o > 4.
Visinski modul zanke  opisuje vzdolzno zbitost pletiva, ce je f <
3,46. Vsa pletiva iz prej z elastanskim jedrom, gosta in redka ter
suho in mokro relaksirana (konsolidirana), imajo vi$§ino zanke B
< 3,46 d . Gosta in redka suho relaksirana pletiva iz prej z elastan-
skim jedrom imajo 1 < § < 3, kar je mogoce oznaciti za vzdolzno
zbito strukturo, gosta in redka mokro relaksirana (konsolidirana)
pletiva iz prej z elastanskim jedrom pa imajo § < 1, kar je mogo-
¢e oznaditi za vzdolZno superzbito strukturo. Gosta pletiva iz pr-
stanskih prej brez elastanskega jedra so vzdolzno zbita, a se bliZajo
idealni vzdolzno normalni strukturi ( = 3,46), medtem ko so red-
ka pletiva iz prstanskih prej brez elastanskega jedra vzdolzno ohla-
pna, saj je v vedini primerov f3 > 3,46.

Idealni dolzinski modul zanke je glede na modele zanke Peircea
[4], Dalidovic¢a [6, 23] in Vekassyja [39] § = 16,6-17,3, dolzinski
modul zanke zbitega pletiva pa je po Vekassyju & = 13,4 [39]. Dol-
zinski modul zanke § za vsa gosta in redka, suho in mokro rela-
ksirana (konsolidirana) pletiva iz prej z elastanskim jedrom je
§ < 16,6. Kot superzbita je mogoce definirati pletiva, pri katerih je
8 < 9,5; superzbita so torej mokro relaksirana (konsolidirana)
gosta pletiva iz prej z elastanskim jedrom. Zbita so gosta suho re-
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value; nevertheless, the difference is small-
er than with K, The difference even increas-
es with wet relaxation, due to a significant
increase in the horizontal density D,. The de-
viation from the recommended value of the
Munden constant and the increase in the con-
stant value with wet relaxation (consolidation)
is more distinctive for the constant K, than for
the constant K, with the knitted fabrics made
from elastane core yarns. This signifies that the
knitted fabrics made from these yarns are more
compact lengthwise than widthwise.

The constant K, is the ratio between K, and
K, and simultaneously the inverse value of the
knitted fabric density coefficient C. Its values
in dependence on the yarn type, knitted fabric
structure and the relaxation process are shown
in Table 3. The recommended value of K, is K,
= 1.32 for the dry relaxed fabric and K,= 1.29
for the wet relaxed (consolidated) fabric. The
calculated values of K, for the knitted fabrics
made from yarns without elastane correspond
the most to these recommended values. The
constants K, of the knitted fabrics made from
elastane core yarns deviate significantly from
the recommended values except for some loose
knitted and dry relaxed knitted fabrics made

from polyacrylonitrile yarns.
5 Conclusions

The shrinkage of knitted fabrics made from
highly elastic yarns with the elastane core af-
ter the knitting and above all, after the wet re-
laxation (consolidation) is significantly higher
than the shrinkage of the knitted fabric made
from yarns without the elastane core. The con-
sequence is the anticipated significant deviation
of the loop parameters and structural parame-
ters of knitted fabrics made from elastane core
yarns from the loop and structural parameters
of knitted fabrics made from yarns without the
elastane core. A normal to open structure con-
verts to a compact or a very compact structure
after the dry or dry and wet relaxation. A very
compact knitted structure can be defined as a
supercompact structure.

On the basis of the gathered values of the knit-
ted fabric parameters (Tables 3-5), the param-

eters for a supercompact, compact, normal and
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laksirana pletiva iz prej z elastanskim jedrom ter redka suho in
mokro relaksirana (konsolidirana) pletiva iz prej z elastanskim
jedrom. Normalno do ohlapno strukturo imajo redka pletiva iz pr-
stanskih prej brez elastanskega jedra, zbito do normalno pa gosta
pletiva iz prstanskih prej brez elastanskega jedra.

Plos¢inski modul zanke opisuje zbito strukturo, ¢e velja § < 1. Pri-
blizno normalno strukturo, za Katero velja §, = 1, imajo redka ple-
tiva iz prstanskih prej brez elastanskega jedra. Normalno do zbito
strukturo imajo gosta pletiva iz prstanskih prej brez elastanskega
jedra. Mokro relaksirana (konsolidirana) pletiva iz prej z elastan-
skim jedrom imajo § < 0,2 in jih je mogoce oznaiti za superzbita.
Prostorninski modul zanke opisuje zbito strukturo, ¢e velja § < 1.
Ohlapno strukturo, za katero velja § > 1, imajo gosta in redka,
suho in mokro relaksirana (konsolidirana) pletiva iz prstanskih
prej brez elastanskega jedra. Pletiva, ki imajo §, < 0,5, je mogoce
oznaciti za superzbita; v to skupino spadajo gosta in redka mokro
relaksirana (konsolidirana) pletiva iz prej z elastanskim jedrom.
Zbito do normalno strukturo imajo gosta in redka suho relaksira-
na pletiva iz prej z elastanskim jedrom.

Faktor kritja pletiva K = T,"*/ £. K > 1,4 oznacuje zbito pletivo.
Glede na ostale parametre je mogoce dolo¢iti, da je faktor kritja K
za superzbito pletivo K > 1,5.
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open knitted structure can be determined. They
are presented in Table 6.

The width loop module a denotes the widthwise
compactness of the knitted fabric if « < 4. All
the investigated knitted fabrics made from elas-
tane core yarns, dense and loose, dry and dry
& wet relaxed (consolidated) exhibit the loop
width A < 4d, . The dense and loose dry relaxed
knitted fabrics made from elastane core yarns
have 2 < a < 4, which can be indicated as a
widthwise compact structure. The dense and
loose dry & wet relaxed (consolidated) knitted
fabrics made from elastane core yarns exhibit o
< 2 which can be denoted as a widthwise su-
percompact structure. The dense knitted fabrics
made from yarns without the elastane core ap-
proach the ideal widthwise-normal structure («
= 4), while the loose knitted fabrics made from
yarns without the elastane core are widthwise
open, as & > 4.

The height loop module 3 denotes a length-
wise compactness of the knitted fabric if f <
3.46. All the investigated knitted fabrics made
from elastane core yarns, dense and loose, dry
and dry & wet relaxed (consolidated) exhib-
it the loop height B < 3.46 d . The dense and
loose dry relaxed knitted fabrics made from
elastane core yarns have 1 < < 3, which can
be indicated as a lengthwise compact structure.
The dense and loose dry & wet relaxed (consol-
idated) knitted fabrics from elastane core yarns
have 8 < 1, which can be denoted as a length-
wise supercompact structure. The dense knitted
fabrics made from yarns without the elastane
core are lengthwise compact, however, they ap-
proach the ideal lengthwise-normal structure
(B = 3.46). The loose knitted fabrics made from
yarns without the elastane core are lengthwise
loose, as in most cases 3 > 3.46.

The ideal linear loop module is § = 16.6-17.3
according to the loop models of Peirce [4],
Dalidovi¢ [6, 23] and Vekassy [39], while ac-
cording to Vekassy, the compact knitted fabric
linear loop module is § = 13.4 [39]. The line-
ar loop module & of all knitted fabrics made
from elastane core yarns, dense and loose, dry
and dry & wet relaxed (consolidated) is & <
16.6. The knitted fabrics with § < 9.5 can be de-
noted as supercompact. Therefore, the wet re-
laxed (consolidated) dense knitted fabrics made
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from elastane core yarns exhibit a supercom-
pact structure. The dry relaxed dense knitted
fabrics made from elastane core yarns, and the
dry & wet relaxed (consolidated) loose knitted
fabrics made from elastane core yarns exhibit a
compact structure. A normal to open structure
is exhibited by loose knitted fabrics made from
yarns without the elastane core, while a com-
pact to normal structure is exhibited by dense
knitted fabrics made from yarns without the
elastane core.

The area loop module denotes a compact knit-
ted structure if § < 1. An approximately nor-
mal structure for which §, = 1 is exhibited by
loose knitted fabrics made from yarns without
the elastane core. A normal to compact struc-
ture is exhibited by dense knitted fabrics made
from yarns without the elastane core. The wet
relaxed (consolidated) knitted fabrics made
from elastane core yarns have 6, < 0.2 and can
be denoted as supercompact structures.

The volume loop module denotes a compact
structure if §,< 1. An open structure for which
8, > 1 is exhibited by dense and loose, dry &
wet relaxed (consolidated) knitted fabrics made
from yarns without the elastane core. Knitted
fabrics that have §, < 0.5 can be denoted as su-
percompact — dense and loose wet relaxed (con-
solidated) knitted fabrics made from elastane
core yarns can be classified into this group. A
compact to normal structure is exhibited by
dense and loose knitted dry relaxed knitted fab-
rics made from elastane core yarns.

The knitted fabric cover factor is K = T/ €.
K > 1.4 denotes a compact structure. According
to other examined knitted fabric structural pa-
rameters, it can be defined that the cover factor

for a supercompact structure is K > 1.5.
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