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INTRODUCTION

Fabrics are the basic raw materials for the manufa®f garments and good quality fabrics are irtgur
for garments to function properly to meet theiruiegd end-uses (Behera, 2015). Fabrics qualitysatdbility for
an end-use is assessed based on its performanperte such as strength, weight, thickness, et@mmga
colourfastness, dimensional stability, abrasiofstasce, pilling resistance, drape, fabric weai@efcontent and
yarn count (Behera, 2015; Chan et al., 2006; Kad2(®7; Masteika#, Sacewtienc, Apparova, Gerasimovic,
2013; Mehta & Bhardwaj, 1998; Pizzuto, 2012). Tgeformance properties of fabrics are also infleehby
factors such as the kind of raw material used, yaist, cover factor, type of dye and fabric constion method
(Adetuyi, &Akinbola, 2009; Pizzuto, 2012; Teli, KtekChakrabarti, 2008). For instance the yarn coaing

fabric is noted to determine fabric quality assitlecisive of the weight and strength of a fakitiadolph, 2007).

Garments produced from high-quality fabrics fortjgatar end-uses perform satisfactorily during u
(Behera&Hari, 2009; Behera, 1999). However, theowsr researches conducted on uniforms have indiqader
performance issues which are related to the fabises! for their production. Kantheti, Devi and Aait(2015) for
instance, in their study on the features prefemesichool uniforms by primary school children indéyabad (a

city in India) found that the children preferredtoa patterned fabric which could absorb sweat evhihgaged in
physical activities. Kantheti et al. (2015) furthested that their school uniforms were durable frome year to
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20 Patience Asieduah Danquah

two years with the majority of the respondents ¢atihg one year. In addition, most mothers indiddtet the uniforms
faded easily and the parts of the uniform that waure easily were collars and sleeves. Poor quédityics used for the
uniform production were indicatedas the factor dbnting to the poor durability of uniforms (Kanthet al., 2015).
Kadiadze, in 2014, studied selected Senior Higho8ishin the Cape Coast Metropolis of Ghana to ddter their
satisfaction with their school uniforms and fouhattthe students discarded their uniforms earlyse due to the poor

colourfastness of the fabric.

The poor quality of uniforms experienced might lie db the selection of fabrics of inferior qualitgt suitable to
be used for the production of uniforms. As indicalty Tang and Stylios (2006) the use of an unsigitabinferior quality
fabric for a particular end-use such as schoolanmifgarments fundamentally determines the sucaefsslure of a textile
product. Thus, it is very important to assess thaity of a textile fabric to achieve optimum statgion in the use of the
end product (Luible, Varheemaa, Magnenant-Thalm&feinander, 2007). The purpose of this study wasdmpare
three brands of fabrics used for public basic stlmdorms based on selected performance charatitayito determine
their suitability for the end-user in terms of gh@perties assessed. Three objectives were foretutat guide the study.

They were to:

» Determine if differences existed among the threantds of fabrics used for Public Basic school umifor

production in terms of weight, yarn count, yarrelin density, colourfastness and shrinkage propertie

» Establish if the performance properties of thedHebrics studied meet the required standard spatiifns set by
the Ghana Standards Authority (GSA) for uniformried

» Determine whether there exist a relationship betwssen count and weight and linear density and iatedd the

investigated fabrics.

MATERIALS AND METHODS

Materials

Three brands of fabrics used for the productioGbénaian public basic school uniforms were empldgedhe
study. The three different brands of fabrics stddiere first labelled A, B and C. In addition, thevere two types of each
fabric brand that were labelled Al, A2, B1, B2 &1 C2. Al, B1 and C1 were chocolate 4/saddle brooiours used for
skirts, pinafore or a pair of shorts. A2, B2 andv@&e sandy brown colours used for shirts and lele\{$able 1). For the
purpose of this study, 1.8 metres of each of theucs of fabrics from the three brands were bodigith the market. In all
three different chocolate 4/saddle brown and 3ediffit sandy brown fabrics were obtained makingtal tf 6 different
fabrics which were evaluated. One brand was logaibduced (brand A) and the other two were impo(brdnds B and
C). Brand A was the most expensive among the tfabdacs selected followed by brand B with C beimg teast

expensive. Table 1 illustrates the quantity of ilzdbused for the study.
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Table 1: Fabric Brands and Quantities used for theStudy

: ) . Quantity
Fabric Samplej Colour End-use (Metres)
Brand A
1 Chocolate 4/saddle broyair of shorts, skirts, Pinafores 1.8
2 Sandy brown Shirts, blouses 1.8
Brand B
1 Chocolate 4/saddle broyair of shorts, skirts, Pinafores 1.8
2 Sandy brown Shirts, blouses 1.8
Brand C
1 Chocolate 4/saddle broy?air of shorts, skirts, Pinafores1.8
2 Sandy brown Shirts, blouses 1.8
Total Metresof Fabric used for the Study 10.8

Methods

Test methods by International Organisation for Stadization (ISO) adopted by GSA were used by the
researcher. Before the investigation, the specimesre conditioned for 24 hours in a relaxed state eelative humidity
of 65 + 2% and a temperature of 21'C as indicated by the ISO 139 (1973). The perfomaarharacteristics evaluated

on the fabrics were:
Woven Fabric Yarn Count

Three specimens each measuring 2.5cm in the waeptidin and 2.5cm in the weft direction were conireach
brand of uniform fabric and labelled for easy id#écdtion. A magnifying glass used to test for yarount where the
numbers of yarns in the warp and weft directionshef specimens were counted 5 times and each est@eparately.

After that an average warp and weft count was ¢atled for each fabric type.
Weight of Fabrics

Five specimens each with the area of 0.0A%ete cut with the help of a sample cutter to foamhefabric brand
and labelled. Each specimen was weighed using Ademagpment weighing balance, Model No. B215846218e

average weight of the five specimens were calcdlatel indicated in grams per square meter.
Colourfastness to Washing

Two specimens 10cmx4cm were cut from each brandalfic and labelled. A multi-fibre fabric of same
measurement was attached to each specimen. Thienspsownere then washed with key bar soap usingd&tdriLaunder-
Ometer (Gyrowash 315) and dried at room temperatfiez which colourfastness assessment was castiedith the aid
of the 1ISO Grey Scale for colour change. To astesteess to staining, the 1SO grey scale for siginvas used. Five
readings were recorded in the visual inspectiothefspecimens for colour change and staining foh dabric in a well-
lighted colour assessment chamber. The grey satitggs ranged from excellent to poor with gradeethy excellent, 4

very good, 3 good, 2 moderate and 1 poor coloumésst
Dimensional Stability (Shrinkage) to Washing

Two specimens measuring 15cmx15cm were cut frorh &daric such that the yarns in both directionsrpnand
weft) were parallel to the edges and labelled &syadentification. Two lines of 10cm apart andc5rom the specimen

edges were marked on each specimen. The specineaswashed with Standard Launder-Ometer (Gyrowash &nd
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22 Patience Asieduah Danquah

dried at room temperature. After that, the distapegveen the marked lines (10cmx10cm) were re-medsnom each
direction (warp and weft) of the specimen with #id of tape measure and recorded to determineyifchange in the
original length (10cmx10cm) occurred. Percentagaedsional change (shrinkage) was calculated wigh firmula
provided by GS, 1SO 5077 (1984), which was:

ChangeinLength
Dimensional Change = angein’engt %100

Original Length

Yarn Linear Density of Fabrics

Seven rectangular specimens (2 for warp, 5 for waftasuring 50cmx2.5cm were cut from each fabrid an
labelled. From the 7 specimens, 350 (100 for wangh 250 for weft) strands of threads were removdtwe T00 strands
representing warp threads were weighed togethagusilams equipment weighing balance, Model No. B28278. The
250 weft threads were also weighed in a group oflitear density was calculated with the formulavided by 1SO
7211/5 (1984) as:

Mass of threads taken from fabric in grams

Linear density in tex units = =100

Total length of threads in meters

Where total length= mean straightened lengthx nurobthreads weighed.
Data Analysis

Data for the study was analysed by the use of thdiive Analytical Software (SPSS) for Windowsgsien 22.
Means and standard deviations of the fabric perdimga characteristics such as yarn count, weighyandlinear density
were calculated and presented. Analysis of Variat@05 alpha level and Pearson Product Momemgledion were also

employed.

To determine whether the performance propertigh@ffabrics investigated meet the standard reqenesn the
fabric performance characteristics had to be coetpao the specifications indicated in GS 970 (200B3xtiles-
specification for fabrics for shirts and uniform$able 2 provides the standard specifications witiich the test results for
the parameters studied were compared. A fabricrifeagts all the standard requirements stated ineTalid suitable to be
used for school uniform (GS 970, 2009). In the dtaid GS 970 (2009), letters of the alphabets agd ts represent the

fibre content of fabrics. They are:
» C stands for 100% cellulose.
» CRisfor a cellulose fibre and synthetic fibrertalecontaining more than 50% cellulose fibre.
e SRis for a cellulosic fibre and synthetic fibrefdd fabric containing less than 50% cellulosicdibr

Based on the assessment made on the three fahrnidshrtheir fibre content placed them under the FRRR that

reason, the parameter values presented in theZaueer fabrics that fall under the SR.
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Table 2: Standard Specifications for Parameters Initated in GS 970:2009
(Textile Specification for Shirts and Uniform Fabrics)

Mass per Unit Area Colourfastness to Washing Dimensional Change

Type of Fibre (g/m?) Colour Staining of on Washing
Change | Cotton | Polyester| Polyamide | (Shrinkage) (%)Max

SR >280
(Fabric blend 235-279
containing less 190-234 4 3-4 3 - +2
than 50% 140-189
cellulose fibre ) <140

Table 2 shows that the mass per unit area (weafhd) suitable fabric for uniform fabric could beegter than
280g/nf and less than 140gftin terms of colourfastness to washing (colour giedra suitable uniform fabric should have
a grey scale value of 4. For staining, the greyesoeading for cotton should be 3-4, 3 for polyestad no value was

indicated for polyamide. The percentage dimensistaility value of a suitable uniform fabric is%2maximum.
RESULTSAND DISCUSSIONS

Table 3 presents the results for the performancpesties of the fabrics investigated.
Weave Type, Yarn Count, Yarn Linear Density and Wejht of the Fabrics

All the fabrics studied were plain weave of 1x1eapin both warp and weft directions. With regasdyarn
count, the warp directions of the fabrics had énéighumber of yarns per inch than the weft (Taplerable 3shows that
fabric C1 had the highest number of yarns in thgpvdirection (M= 81), followed by C2 (M= 79) and AM= 56) had the
lowest number of yarns. In the weft direction, fal£1 had the highest count (M= 68) and fabricsaladl B2 had the least
numbers of yarns. The variations noted in the &sbyarn count could contribute to differences mweight of the fabrics.
For yarn linear density, in both the warp and vdiféctions, fabrics A1 and A2 had the highest mealoe of yarn linear
density with C1 obtaining the lowest mean lineansiy values (warp= 41, weft= 18). The differengethe linear density

of the fabrics could also contribute to disparifieghe weight of the fabrics.

Differences were observed from Table 3 with redgarthe fabric weight where fabric A2 had the highesight
(M=175g/nf) followed by Al (M=174g/) and C2 had the lowest weight (M=107§)nThis finding could be attributed
to the different fibre contents, number of yarnstie warp and weft directions and their yarn lindansities. Pizzuto
(2012) and Glock and Kunz (2005) indicated thatitatveights vary due to differences in fibre cotiterumber of yarns

per 2.5cm (1 inch) as well as in yarn size.

The weights of fabrics B1, B2 and C1 however, Wathin the range provided by Pizzuto (2012) for med
weight fabrics which is 120-170 gfirmaking the fabrics of medium weight. The weighit$abrics A1 and A2 rather fell
a little above the higher limit for medium weiglatisd that of C2 fell below the lower limit for mediuwveight fabrics and
that of C2 below the lower limit for medium weigtioth. Fabrics A1 and A2 are not heavy weight fedes their weights
are closer to medium than heavy weight ones. Likewihe weight of C1 is nearer to medium than ligeight fabrics.
From the results, it can therefore be concluded d@liathe fabrics used for the study were mediunighteand met the

standard required for weight indicated in the G8 @009).
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Table 3: Results for the Performance Properties ahe Fabrics Studied

Mean Mean Yarn Mean Yarn
Mean Colourfastness to Washing (Grey Scale) Shrinkage Linear
Fabric . ; % Count Density
e — Fibre Content Weight (%) nsity (Tex)
(g/m? © IR Staining Warp | Weft | Warp | Weft | Warp | Weft
in Colour | Cotton | Polyester | Polyamide rp - i

Al 35 viscose 174 5 45 5 45 2 1 56 50 82 16
65 polyester

Az 35 viscose 175 5 15 a5 45 2 2 57 52 84 45
65 polyester

Bl L1 cotton 13p 4.5 4 4 45 1 2 61 45 79 45
89 polyester

2

B2 21 cotton 138 5 4 5 45 2 2 62 16 78 43
79 polyester

c1 1 cotton 121 5 4.5 4 3.4 2 1 81 68 41 18
99 polyester

2

c2 2 cotton 107 5 15 4 3 2 2 79 66 12 19

98 polyester

Al, B1, C1= the Chocolate 4/saddle brown colourgabfic brands A, B and C, A2, B2, C2=the sandywbro

colours of fabric brands A, B and C
Colourfastness to Washing of the Fabrics

As regards colourfastness to washing, from thed ablt is evident that all the fabrics performadealently with
colour change except B1 which obtained a value éetvwery good and excellent. For colour to staimingotton, fabrics
Al, A2, C1 and C2 had a grey scale rating betwesy good and excellent with B1 and B2 attainingeayvgood rating.
For staining on polyester, fabrics A1 and B2 hagtey scale rating of excellent while B1, C1 anddB2ained a rating of
very good and A2 had a grey scale rating betweeng®od and excellent (Table 3). With regard tanstey on nylon, it is
observed from Table 3 that while fabrics Al, A2, Bdd B2 showed an intermediate rating between gend and
excellent, fabric C2 had the best rating and C1 &adntermediate rating of good and very good. Ftbenresults on
colour fastness (colour change and staining) itleameduced that all the uniform fabrics used fier study have good
colourfastness to washing and will perform satigfaly or maintain their colour during use as schaaiforms. The
colour of the fabrics is not likely to affect othelbthing items worn on the body or during washimgxtile Machinery
Network (2013) stated that poor colourfastnessaimmgnt such as school uniforms can affect othehiclg items worn or
during washing by destroying the items appearandengar ability. It must however be stated thathadl fabrics had good
colourfastness and obtained grey scale valuesegrdatn the values indicated in GS 970 (2009). Tight be due to the
use of good quality dyes by the manufacturers Iahal fabrics investigated. The finding from thisdy is similar to Unal
et al. (2011).Unal et al. (2011) found in a studytbe analysis and improvement of trouser fabraxspfrimary school
uniforms that colour change values for all the ifzdbthey investigated were acceptable.Howeves, ghbiserved that the GS

970 (2009) did not indicate any grey scale valuenfool, and the polyamides, so no comparison cbaldhade.
Dimensional Stability to Washing of the Fabrics

With regard to dimensional stability (shrinkagéie results presented in Table 3 show good dimeaksiability
for all the fabrics indicating that the fabrics bgwotential to retain their original shape and rienstable during use and
care, making them suitable for the end-use. Thdirftnof this study regarding dimensional stabifitpy be as a result of
the fibre content of the fabrics, the fabrics bdightly woven and their yarn count. For instareizzuto (2012) stated that
a higher thread count means that more threadstte Within the fabric and this can reduce falsfitinkage as the yarns
will not have much room to shift. For the fibre temts of the fabrics studied, they all containeghbir amounts of
polyester which is a hydrophobic fibre. AccordingRizzuto (2012), hydrophobic fibers such as pagreshrink less when
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washed than hydrophilic fibers. The reason givethi® was that, fibre swelling which is one of tteuses of shrinkage
occurs very little in hydrophobic fibers. In additj all the fabrics obtained shrinkage values botthe warp and weft
directions that met the standard in GS 970 (2009).
Analysis of Variance Results for the Comparison othe Performance
Characteristics of the Investigated Fabrics

The analysis of variance results in Table 4 shagsificant differences among the weights, shrinkagd yarn
counts of the fabrics with thep-values as 0.001For the weight and yarn count of the fabrics, tRésc analysis to
determine between group variance revealed thatlifferences were significant between all groupswigeer, in terms of
dimensional stability, the Post Hoc analysis of da¢a to establish between group differences shaheaidin the warp
direction, differences were significant betweenrizdb A2xAl, A2xB2, A2xC1, A2xC2, B1xB2 and B1xC2 iehin the

weft direction, differences were noted betweenit@bAl1xB1l, A1xB2, Alx C1, A1xC2, A2xB1, A2xB2, A24@nd
A2xC2.

The significant differences found among the weigiftshe fabrics investigated might be due to thepdiity in
the fabric, fibre contents, yarn counts as wellhas yarn linear densities as observed in TableoB.dimensional stability
(shrinkage), although, significant differences tedsamong the fabrics studied, they all met thedsed requirements
indicated in GS 970 (2009). This indicates thattlad fabrics studied will do well during use wittgard to dimensional
stability. With regard to the yarn counts of therfas, Table 3 illustrates that even within the sdmnand there existed
slight differences in yarn counts of the fabricooth warp and weft directions. The results of yawant is consistent with
Unal et al. (2011) who also found differences ia ffarn counts of the trouser fabrics used for pynszhool uniforms

they investigated.

Table 4: ANOVA Results for Differences among FabridBrands and their
Weights, Strengths, Elongations, Shrinkage and Yar©€ounts

Weight (gm?) 172] 2,00 174 1488 | 138 | 0.048 | 130 | 0667 [ 121] 1315 ] 107 | 2276 | 1438779 | 5 | 580337] 0.001*

Sh“{"i‘;‘;‘*(%) D |0883] 2 |0458] 2 0593 0.8 0561[ 1| 0015 1 |1060| 4933 | 5| 8136 | 0.001*
Welt 2 [0834] 2 [0507] 1 |0817] I [0724] 2 |0915] 1 |0594] 5324 |5 058 | 0001*
s |26 52| 2un| 8 o 46 | ms| 5 2w | 7 |t | e |5 |6t | goor
Welt ' ' ' ' ' ' ' ' '

*Significant p=0.03, M= Mean, SD=Standard Deviation, MS= Mean Square
Relationship between Yarn Count and Weight and Linar Density and Weights of Investigated Fabrics

To ascertain whether significant relationships txisbetween yarn count and weight and linear derssid

weights of the investigated fabrics, correlatioalgsis was employed. The result is provided in €dhl
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Table 5: Correlation Results for Yarn Count and Weght and

Linear Density and Weights of Investigated Fabrics

Variables Yarn Count Yarn Count | Linear Density Lir_1ear
Compared Warp vs. Wetft vs. Warp vs. Density Weft
Weight Weight Weight vs. Weight
Pearson
Correlation -0.857** -0.599** 0.839** 0.819**
(r)
P-value 0.001 0.001 0.001 0.001

Significant ** p<0.01

According to the results obtained from the corietatanalysis performed to evaluate the relationdi@pveen
yarn count and weightand linear density and weighthe investigated fabrics, the relationship hestw the parameters
were statistically significant (Table 5). From Talf, it can be noted that there was a positivetioglship between the
parameters yarn linear density and weight bothéwtarp (r=0.839, p<0.01) and weft (r=0.819, p<Pdidections. On the
other hand, a negative relationship was establisleddeen yarn count and weight of the fabrics stidirable 5). The
negative relationship between the two parametadicates that as the fabrics yarn count increadsesveight decreases
(Table 5). The negative relationship observed betwgarn count and weight in this current studyhsious from the
mean yarn count values in Table 3. As noted in & &blthe brand C for example had high yarn couhtegaboth in the
warp and weft, but attained lower weight values.Tihding is contrary to what Pizzuto (2012) indiedtthat usually the
higher the fabric count, the better the qualitytef fabric in terms of weight. The outcome is al&similar to what Unal
et al. (2011) found that the fabric with the highesight also had high warp and weft counts. Thilte from this study
regarding yarn count and weight show that the yammnt alone cannot be used to determine the weigfabrics, but
other parameters such as yarn linear density tegatlith yarn count influence fabric weight. The fwtaC fabric,

forexample, is high on yarn count, but low in lindansity, which could be a reason for its low vaig

On the other hand, the positive correlation obsebatween yarn linear density and weight in thisent study is
in agreement with what Saiman et al. (2014) fourtfiey explained that higher linear densities redu# to higher fibre
loading in the yarns; in effect influencing weigrid strength of the fabrics. It is noted in thisdstthat the fabrics with
high linear densities had equally high weight valae seen in Table 3.

Suggested Additions to the GS 970:2009 (Standard &gfication for Uniform Fabrics)

The researcher noted that certain parameters thad @lso help in deciding suitability of fabricsrfuniforms
were not indicated in the GS 970 (2009). The patarsare yarn count and yarn linear density. Theydiéscussed in the

sub-headings that follows;
Yarn Count Properties of Fabrics

The yarn count is one parameter that is indicadivguality in fabrics (Pizzuto, 2012). Pizzuto (2)ktated that
in most end uses where durability is important sagln children’s wear, uniforms and active spoearyhigher ends and
picks per inch are preferable to lower counts. Bhisws that since durability is paramount in umfdabrics there is the
need to provide acceptable numbers of ends and piekinch at which uniform fabrics can performsattorily. That
will aid manufacturers to follow suit and come ujihna variety of fabrics that can be used for spotducts. Perhaps if
another set of standards for various end-usestadéed and additional analysis carried out on ofhbrics in addition to

what has been done in this current study, an esimfithe number of ends and picks per inch camdtablished for
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uniform fabrics.
Yarn Linear Density Properties of Fabrics

With regard to yarn linear density, it is estabdidhfrom literature and this current study, thainftuences a
number of fabric performance properties such agteor instance, Saiman et al. (2014) observatitie mechanical
properties such as strength, increased when yaearlidensity increased. As evident from this curstidy, the brand C
had the highest number of ends and picks per irtlatyained the least weight value (Table 3). This be attributed to its
fibre type and the linear density as it had thedsiinear density values both in the warp and dieéictions.The finding
shows that yarn count alone cannot be used to jtldgequality of a fabric especially in terms of glat, but other
attributes such as fibre type and linear densitytnine taken into consideration. There is therefbeeneed for linear

density to be included in the standard specificatiith the appropriate values for warp and wefédiions.
CONCLUSIONS

From the results obtained from the study, a nunddeconclusions can be drawn. It can be concluded th
significant differences existed among the fabritddrms of the performance characteristics analikadever, all the
fabrics met the standard specifications for unifdaforics indicated in the Ghana Standards Autharigpecification for
uniform fabrics (GS 970, 2009) for the parametaipurfastness, weight and dimensional stability imgkt difficult to
state exactly which fabric brand is most suitedtf@ end-use. As it is, all the uniform fabrics Iggad would perform
satisfactorily during use in terms of colourfasteseight and dimensional stability. One would &fiere be tempted to
conclude that all the fabrics investigated areatldt for uniforms in Ghana. However, just as thbsee parameters cannot
be used to judge the overall suitability of therfed for the end-use. It is therefore recommentiati further investigations
are carried out on the fabrics to evaluate otharadtteristics such as strength and absorbency wbigl help to establish
the better suitability of the investigated fabrfos the end-use (uniforms).For instance, lookinghegt percentage fibre
content of fabric brand C, it can be observed that polyester content is very high which can negti influence
absorbency which is an important property in tlopits for comfort in clothing. In addition, relatiships exist between
yarn count and weight and yarn linear density aeéght of the fabrics, indicating that the weighteofabric is not only

determined by the fabric’s number of yarns but &igdts linear density.

Since the GS 970 (2009) did not indicatespecificegtifor the parameters yarn count and yarn lineasity that
would also help to better establish the suitabibityfabrics for school uniforms, it is suggestedtttthe Ghana Standards
Authority reviews the GS 970 (2009) to include spcbperties of fabrics.
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