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THE RELATIVE MERITS OF 100 % WOOL AND
WOOL /SYNTHETIC BLEND CARPETS*

1. BLENDS OF 80 % WOOIL. AND 20 % NYLON
L1 Introduction ) _
A high proportion of woven carpets in UK, and a smaller
proportion of tufted cut - pile carpets, have a pile com-
posed of 80 % wool and 20 % nylon. The presence.of
such carpets in other countries, resulting from UK ex-
ports, has led to manufacturers in these countries to con-
sider the production of 80 / 20 wool / nylon carpets. This
report atternpts to review the technical factors which
must be considered when deciding whether to make a
carpet in 100 % wool or 80 / 20 wool / nylon.
1.2. Manufacturing
Yams from 80 7 20 blends are stronger than 100 % wool
yams, but blending also-introduces disadvantages, and
no important changes in processing costs may be ex-
pected. ’
Blending
Blending of 80 / 20 blends must be carried out particula-
rly carefully to avoid faults in the carpet due to local
high concentration of nylon, )
Biend costs will be lower for the wool / synthetic blend
because of the lower price of some nylons. This can lo-
wer the total cost of making the carpet up to 9 % , de-
- pending on whether premium nylon or sub - standard ny-
lon is used, and whether the quality of wool is reduced,
relying on the nylon to provide yarn strength, Maximum
- saving can only be achieved by lowering the quality of
the carpet, e.g. by using waste which may contain un-
drawn nylon.
Care should be taken in using percentage mark-up cal-
culations, since profits per sgnare meter may be reduced.
- Spinning
No significant changes in efficiency may be expected
provided that the fibres are compatible, i.e. the correct
denier and staple length of nylon has been used.
Dyeing :
Nylon tends to absorb dye more quickly than wool but
its saturation point is lower. In dark colours wool ab-
sotbs more dye than nylon. Techniques are available for
minimising problems associated with differential dye ef-
fects between the two fibres, but mistakes are easily
made. Dyeing of 80 / 20 blends costs little more than 100
% wool, but more skill is required. Failure to achieve
equal colour distribution between wool and nylon can
give problems of streaks in plain carpets and local
changes in the colour of the carpet due to differential
wear.
Mothproofing
In general the anionic type of mothproofing agent (e.g.
Eulan U 33 Mitin LP etc) has a greater affinity for nylon
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~ than wool to the extent of a 4:1 distribution in favour of

nylon. To combat this, larger quantities of mothproofing
agent need to be used in order that a sufficient quantity
of agent will exhaust onto the wool component. This
makes the mothproofing operation much less economic.
It is possible to use some blocking agents similar to
those used in dyeing wool / nylon blends but they are
only partially effective.

The use of nonionic Pyrethroid type mothproofing
agents present much less of a problem since the dis-
tribution ratio is about 1:1. :

Carpet Conversion '

There is as slight tendency for manufacturing effi-
ciencies to be lower for cut pile qualities in 80 / 20, due
to cutting difficulties and down time due to sharpening
of knives. It should be noted that surveys of tufting effi-
ciencies have shown that yam joints are & much more
frequent source of stoppages than weak yarmn.

1.3, Consumer Satisfaction

The main motivation for producing 80 / 20 carpets is to
obtain a commercial advantage by producing a carpet
which provides consumer satisfaction with a lower cost
yarn. As pointed out in the section on blending this is not
always guaranteed by changing to an 80 / 20 blend.
Apart from faults present when the carpet is laid, the
principal complaints about carpets concern changes in
appearance and premature wear. Changes in appearance
are more likely when the carpet is particularly badly
constructed. It should be noted that contract carpets in
commercial locations (restaurants, hotels, banks ete) are
usually rejected when their appearance becomes un-
satisfactory rather than because they are worn to the
backing.

Durability ) :

No laboratory equipment for abrasion resistance testing
can be used to compare all fibres. In particular, the re-
sulis for 100 % wool and blends of wool and nylon
should not be compared as a basis for blend selection.
While thete is usually a greater carpet abrasion re-
sistance for an 80 / 20 quality, compared with that of a
similar weight 100 % wool quality (practical stair trials
have shown that wear life may be greater by a factor of
1.5} this is not always the case. For commercial reasons,
lower quality nylons and wools are often blended and
this results in lower abrasion resistance figures than ex-
pected, The difference in abrasion resistance is smaller
for heavier carpets, but the performance of a poorly
constructed carpet will not be improved by changing the
yarn from 100 % wool to 80 / 20 wool / nylon blend.
Resilience

Equal thickness loss in wear the same response to light
or heavy furniture is obtained from 80 / 20 and from 100
% wool carpets.

Pilling o ‘

The use 80 / 20 blends in loop pile carpets will promote
pilling in most locations. The problem looks worse be-
cause the stronger nylon fibres retain the pills on the car-
pet surface whereas in 100 % wool products any pills
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boncuklars kopup dokiilebilmekic bu da % 100 yin

halida boncuklanma problemini ortadan kaldirmaktadir.
Renk Degigimi: : .
Nylon ve yiin liflerin degigik aginma sonuclart vermesi
- kacimlmazdiz. CoZu zaman nylon ve yiinli tamamen
aymn renkte boyayabilmek miimkiin olmadif i¢in % 80
+ % 20 yin /oylon kaniimli hahlarda kullanim
sirasinda farkli yipranma Ozelliklerinden dolayr renk
farkliliklar ortaya gikabilmektedir, |

Tozlanma :

% 80 + % 20 yiin /nylon kangimi ile % 100 yiin halilar
kargilagtirildiginda, kansimli halilarda nylon mik-

tariun fazla oldufu bolgelerde agin toz tutma sonucu -

halida goriiniim bozukluklar: ortaya cikar.

Temizleme : 4
Kuvvetli nylon elyafinin tily tutma zelliklerinden do-
layt % 80 + % 20 yiin /nylon halilarin temizlenmesi %
100 yiin hahllara gore daha fazla zordur. Fakat 1slak te-
mizleme yOntemi uygulandiginda sonu¢ % 100 yiin
halilardaki kadar tyi olur.

Yanmazhik:

% 100 yiin ile % 80 + % 20 yiin /nylon karigimi halilar
sigara ile yaktiginmzda, karigimh olan hahlarin sigara
yam@ma kargi daba az dayamkli ve hassas oldugu
gozlenmektedir. Halilanin  yanmazlik  testlerinden
gecebilmesi icin belli spesifikasyonlan tagimalar gere-
kir. % 100 yiin halilar disiiniildigtinde bir ¢ok iilkeler
Radiant panel testlerini (BS 476) yeterli goriitken, nylon
karigtmli halilarda birgok lilkeler bazi Gzel testler is-
temektedir. Bunun sonuclart da her zaman, miisbet ol-

mayabilir, '
2. SENTETIK ORANIFAZLA OLAN
KARISIMLAR

2.1. Yiin / Nylon

Esas iiretim problemleri boyama sirasinda olur, Nylon
orammn % 20 den fazla oldugu yiinlii kangimlarda boya
dagilimlann daha diizgiinsiiz ve problemlidir. Bu
kangimin oranlan % 50 +% 50 oldugu zamanlarda renk
farklibklan ve bunlardan dogan izler hemen dikkati
cekerler. Homojen bir boya dagihimi elde edebilmek i¢in
boyar madde ve vavaglatica maddelerin seciminde cok
itinali davramilmalidir. Fakat bu da boyar madde
seciminde kisitlamalara yol agabilir. Bazi duramlarda
hashgr disiik  boyalar bile kullamlmak zorunda
kalmabilir,

Fiksajlama ise bagh bagpna bir tkilem olusturur, Nylon
icin tavsiye edilen otoklav gartlari yiin elyafin sa-
rarmastna yol acar. Eger kanigimda nylon oran: fazla ise
bu sefer yiin icin uygun olan sartlar nylon igin yeterli ol-
mayabilir. Yin / sentetik kangmmindaki kaciniimaz
farkhiliklar diiz halilarda dokuma cizgileri olarak ortaya
grkarlar,

Ozel apre igin kullanilan kimyasal (antistatik gibi) %
. 100 yiin hahya ¢ok kolayhkla uygulanabilirken, yiin /
nylon karigimlarinda problem yaratirlar.

Yatma, yaylanma, doku gibi ozellikler g6zoniine
almdifinda kesik havh yiin / nylon kangim halilar, %
100 yiin hahlarla aynt pérformans: ghsterir.

Bukle halilarda hav ¢ikmasi hemen hemen imkansizdir;
sadece elle ¢ekerek cikardabilir. Bu tip hahlarda de-
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zavantaj farkli yipranma etkileri ve bundan doZan
goriiniim  farkhbklan, fazla tozlanma, temizleme
giiclligti, sigara yam@ina Karsgt hassasiyet, baz yan-
mazlik uygulamalanndaki yetersizliklerdir.

2.2. Yiin / Polyester

-Yiin / Polyester karigimlarimi boyamak hem ¢ok zor

hem de cok pabalidir. Bundan dolayr elyaf boyama
yaptlip sonra harman karigtmi yapilmas: daha uygun
olur. Biikiim fiksajp da aym gekilde uygulama zorlugu
olan bir prosestir, Polyester i¢in uygun olan parametreler
yiiniin zarar gdrmesine, yiin igin uygun olan parametreler
ise polyester icin yeterli olmamaktadir,

Yiin / polyester karigtmh halilarda yapilan agimma tes-
tleri olumlu sonu¢ vermektedir. Bu tip kangimlarm %
100 yin ile kargilagtirilmas: yapiidifinda ortaya ¢ikan
esas dezavantaj yiin / polyester kanisiml hahlann sigara
yamigindan fazlas: ile zarar gormeleri, agirt tozlanma ve
hav yatmalandir.

. 2.3 Yiin / Polipropilen

Yiin / polipropilen karigimlan kullanuldiBi zaman iplik
veya parca boyamadan ziyade elyaf boyama tercih edil-
mektedir. Polipropilen elyafimn karekterinden dolay:
iplik prosesleri sirasinda yavag hizda igleme tabi tu-
tuimalidir. Genelde yiin, polipropilen kargimlarinin
Iaboratuvar test sonuglart olumlu gikmakiadr, fakat po-
lipropilen kalitesi dreticiye gire defigtiZi icin standart
bir kalite clugamamistir, Bu tip halilarin kullanilmalars
srrasmnda goriilmitstiir ki tozlanma ve hav yatma prob-
lemleri ¢ok ciddi boyutlara ulagmaktadir. Ayn bir dez-
avantaj ise sigara yamfindan ¢ok etkilenmeleridir,

2.4. Yiin / Akrilik

Yiin / akrilik boyamada elyaf boyama metodu tercih edi-
lir ve boyama igleminin tecriibeli kisilerce yiiriitiibmesi
gereklidir, Yin / akilik ve % 100 yln hall test
sonuglarina bakidifinda benzerlikler goziikiir, fakat ak-
rilik elyafin diigiik kaliteleri de iiretildiginden bunlanin
kullatum sonucu hav yatmalari, cabuk yipranmalar dez-
avaniaj yaratmaktadir. Aginy tozlanma ve sigara
yamfina karg: hassashik bu tip kangimit hablarin da
genel karakteridir,

2.5. Yiin / Modakrilik

Modakrilik lifler daha sert bir tugeye sahip ol
duklarindan iplik tretimi ve tufting prosesi sirasmda
problem yaratabilirler. Modakrilik elyaflin esas kul-
lanilma sebebi milkemmel yanmazhk ozelliklerinin ol
mastdir. Fakat dikkat edilmesi gereken bir dzellikleri de
zehirli duman grkarmalaridar.

3. SONUC -

Sonug itibari ile, halida, sentetik elyafin yiin ile yiiksek
oranlarda  kanistirilmasimin - esas  sebebi  fiyat
diigiirmektir. Tabii ki yiin kangimli halhlarda iiretim
sirasmnda istenmeyen hatalar ¢ikabilmektedir, Kullanim
sirasinda hem hall performansin: ve agmma mu-
kavemetini arttirmak hem de uygun tretim maliyetini
yakalamak amaciyla genelde tireticiler % 80 + % 20 ylin
/nylon kamsimian tercih etmektedirler. Ancak kesik
havi: halilarda 80 / 20 yiin / naylon kangimmm hali per-
formanst % 100 yiin hali kadar iyi degildir ve ayrica
bukle halilarda bu kangim hali performansini son de-
rece olumsuz etkilemektedir. '
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% 100 YON VE YON / SENTETIK KARISIMLIY
HALILARIN NiSPi DEGERLERI ‘

1. % 80 YON VE % 20 NYLON KARISIMLARI

. LI Girig :

ingiltere'de ‘dokurna hallarn bilyiik bolimil ve tfling
hals tiretiminin kiiciik bir kismu % 80 + % 20 yiin /nylon
karnigrmm kullamlarak firetilmektedir. Ingiltere'den ihrag
edilen halilardan etkilenerek diger bir ¢ok iilkede de bu
tip hahlarda % 80 + % 20 yiin /nylon kangimi kul-
lamlmaktadir. Bu rapordan hareket ederek % 100 viin ve
% 80 + 9% 20 yin /nylon kangmm halilann mu-
kayesesin: ve degerlendirmesini yapabiliriz.

1.2, Uretim : '

% 80 + % 20 yiin /nylon, % 100 yiin iplife gore daha
dayamskli olmakla ‘beraber bazi dezavantajlan mev-

‘cuttur. Uretim maliyeti agisindan ise dyle bilyiik bir

farklilik yoktur.

Karigum:

Karisim yapilirken dikkat edilmesi gereken nokta fazla
oranda nylon kangtinlarak olasi bir hataya meydan ve-
rilmemesidir. Bu durumda yiin / sentetik kargiminin
firetim maliyeti nylon fiatimin diigiik olmasindan dolayi
diigliktiir. Bu rakam da yaklagtk % 9 oranindadir. Eger
halida maliyet degerlerini maksimum oranda diigiirmek
istenirse bu da hali kalitesinden fedakarlik demek olur.
Cesiti oranlarda kangumlar hazirlayarak optimum
iiretim maliyeti yakalanabilir.

Iplik : S

Dogru elyaf secimi yapilmak kaydiyla iplik liretim saf-
hasinda, firetim verimliliginde herhangi bir degisiklik ol-
maz. Omek olarak, kullamlan elyafin dengesi stapel
wzunlugu vs. zellikler dogru secilmek kaydiyla.
Boyama :

Nylon elyaf boyayi daha izl cekme Szellifine sahip fa-

~ kat doyma noktas: daha diigtiktiir. Koyu renklerde yiin

elyafi boyayr nylon elyaftan daha hizh emer. ki elyaf
arasindaki boyama etkinlikleri farkhbfin en aza in-
dirmek ig¢in teknik metodlar mevcuttur, fakat itina
gosterilmezse kolayhkla hata yapilabilir.

% 80 + % 20 yiin /nylon elyafin boyama maliyeti % 100
yiniin boyama maliyetinden biraz daha fazladir, ama
bundan ¢ok daha fazla tecriibeli boyaciya ihtiyag vardr.
Eger iki elyaf rengi de esit dagiimazsa halida gizgiler ve
izler olugur; ozellikle kullanimla beraber lokal renk
degisiklikleri de bag gosterir, :
Gilveyemezlik:

Genelde anionik giiveyemezlik malzemeleri nylona yiine
ghre daha iyi niifuz ederler. (Ornegin Eluan 33, Mitin LP
gibi). Bu oran 4:1 gibi nylon lehinedir. Bu durumu
diizelimek icin banyoya daha fazla gliveyemezlik mal-
zemesi ilave edilerek yiiniin de gereken miktarda bu mal-
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zemeyi Uzerine cekebilmesi saglamr. Dolayisiyla bu
islemde ekonomik olmaktan ¢ikar. Yiin / nylon karisim-
lariimn  boyamalarinda  kullamidan  yavaglanc:  kim-

'yasallara benzer maddeler giiveyemezlik igin de kul-

lanlabilir ancak bu ydntem fazla etkili olmaz.

Bunlarm yerine nonionik pyrethroid tipi gliveyemezlik
maddeleri kullamlarak bu tiir problemler cok daha kolay
cziimlenmigtir. Nonionik malzeme kullamminda bu
kimyasallarin hem nylon hem yiine ayn: oranda niifuz et-
mest olasi problemleri azaltir. (Ornek 1:1).

Halt Olusumau :

% 80 + % 20 yiin /nylon kargime ipliklerden {iretilen
tufting halilarda kesme probleminden dolayr ve bunun
sonucu bigak bileme zamaninmm artmasiyla rantabilite
daha diisiik olmaktadir. ‘

Tufting tretimleri sirasinda rantabiliteyi etkileyen esas
faktor zayif ipliklerden dolays olan kopuslar degil, parti
degisim zamanlandir.

L3. Titkefici Begenisi :
% 80 + % 20 yiin fnylon hali iiretimine yonelinmesinin
gsas amacl mibsteriye daha ucuz hab teminidir. Fakat
karigim bélimiinde de belirtildigi gibi bu avantaj 80/ 20
karigimlarda her zaman sdzkonusu degildir.

Hali konusunda esas sikayetler halimn goriiniim
degigiklifi ve erken yipranma konusunda olmaktadis.
Goriiniim bozuklugu daha cok halinin yanhs konstriik-
siyonundan ileri gelmektedir, Isyerlerine (restoran, otel,
banka gibi) dogenen halilarda ise halilar yipranmadan
ziyade gorimiim bozulmasindan dolayr iade edil-
mektedir,

Dayamkhihk ;

Daha heniiz tim liflerin aginma testlerini yapip bunlarm
mukayesesine imkan saglayacak labaratuar cihazi yok-
tur. % 100 yiin ve ylin / nylon kansimlarmum test
sonuglarim alip bunlan kiyaslayarak kargim yapmak
icin temel ojugturmak uygun degildir,

Her zaman aym sonuca ulasiimamakla beraber, tama-
men aym Ozellikteki % 80 + % 20 yiin /nylon halimin %
100 ytin haliya gore 1.5 kat daha dayanikli oldugu so-
nucu ortaya gikmaktadir. Bu sonuclann her zaman boyle
olmadifi bir gergektir. Bunun esas nedeni kangimda
yiiksek kar amaciyla kalitesiz yiin ve nylon liflerin kul-
lanimasidir. Béyle olunca da test sonuglan negatif
sonuglar vermektedir. :
Gramajli halilarda, 100 % yiin veya 80 / 20 yiin naylon
kangtmi iplik kullamldifinda mukavemet agisindan
bityiik fark gdzlenmemektedir. Ancak halt konstritk-
siyonu secimi yanhs ise % 100 yiin, iplik yerine 80 /20
yiin / naylon iplik kullanilsa bile hali performanst
diizelmez. .

Esneklik:

Esneklik agisindan % 100 yiin ve % 80 + % 20 yiin / ny-
lon karisimy halilarin performansi aynidir.

Pilling (Boncuklama): o
% 80 + % 20 yiin / nylon kangim bukle halida pilling
daha fazladir. Ancak daha mukavim olan nylon, hidl
yiizeyinde boncuklanma etkisi gosterirken ylin elyafi
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that form break off and the problem goes away.
Change of colour .
Differantial wear of the wool and the nylon components
is inevitable. As it is rarely possible to dye the wool and
the nylon exactly the same colour, wear in an 80 / 20 car-
pet often gives a marked appearance change. This is of-
ten in the form of streaks of different coloured fibres (ny-
lon) which become more pronounced as the wool fibres
are worn away. '
Soiling .
80 / 20 carpets soil only a little more than 100 % wool
carpets when new, but excessive soiling of nylon - rich
wom areas can supplement the change in colour and
give a drastic appearance change.
Cleaning ' '
80 / 20 carpets are reather more difficult to vacuum clean
than 100 % wool carpets because a surface fuzz of strong
nylon fibre inhibits lint removal. Soil release in wet
cleaning is nearly as good as for 100 % wool carpets.
Flammability :
80 / 20 carpets show cigarette burns only slightly more
prominently than on 100 % wool carpets, and are not
generally considered to provide a serious fire hazard.
When a severe flammability specification for a contract
application is to be met, the presence of nylon may cause
the carpet to fail the specification, e.g. 80/ 20 carpets to
.meet Federal Aviation Specification 25.853, DIN 54332
and draft DIN 66081, or SNV 198897 may require a spe-
cial flameproofing treatment whereas 100 % wool car-
" pets do not; and 80 / 20 carpets do not perform as well as
100 % wool, irrespective of flameproofing treatment, in
radiant panel tests such as BS 476 : Part 7, NEN $21 -
201, - 203 and - 205. ,
2. * BLENDS CONTAINING HIGH PRO-
PORTIONS OF SYNTHETIC FIBRES
2.1 Wool/ Nylon ‘
The principal manufacturing problem is at the dyeing
stage. The problems of unbalanced distribution of dyes
between the two fibres are much more serious than for
80 / 20, where any imbalance is masked by the high pro-
~ portion of wool, until differential surface wear has taken
place. In blends approaching 50 / 50, imbalance of co-
lour is immediately apparent as a streaky appearance. To
obtain good distribution, careful selection of dyestuff
and blocking agents is necessary, and the restrictions in
dye selection may lead in some cases'to a lower colour
fastness. ' ‘
Setting of twist for piece colouration presents a dilemma.
Use of autoclaving conditions recommended for nylon
yellows the wool and may flatten colours. Wool setting
conditions tend to give inadequate set to yarns which are
richer in nylon. Due to inevitable variations in blending,
- wool / synthetic blends may give texture streaks in plain
carpets.
The use of special finishes (anti - stats, etc.) which are
easily applied to all wool can do cause problems in wool
/ nylon blends,
Wool / nylon cut pile carpets generally perform as well
as 100 % wool in terms of flattening, recovery from
compression, and texture retention. Loop pile carpets
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tend to cobweb in-wear, making lint removal impossible,
except by hand. The main general disadvantages of wool
[ nylen blends in use are differential fibre wear, in-

~creased rate of soiling, difficulty of vacuum cleaning,

susceptiblity to cigaretie burns, and in some contract ap-
plications, reduced flame resistance.

2.2, Wool / Polyester :
Dyeing of wool / polyester blends is difficult and ex-
pensive, so that stock dyeing of the individual com-
porents is recommended.

Twist setting cannot be carried out satisfactorily. Polyes-
ter setting conditions damage wool severely; and wool
setting conditions give inadequate set of the polyester.
High abrasion figures may be obtained. The principal
performance disadvantages of wool / polyester blends
relative to 100 % wool are increased flattening, in-
creased soiling, and sascepiibility to cigarette burns.

2.3 Wool / Polyproplene

Stock dyeing (and solution dyeing) rather than yarn or
piece dyeing is recommended. Spinning speeds are res-
tricted by the risk of fusing the polypropylene.

Some wool / polypropylene blends perform fairly well in
{aboratory tests, but polypropylene fibres from different
manufacturers do vary, and it is unwise to generalise.
Problems have been experienced in some cases with se-
rious soiling and falttening in use. The disadvantage
which is common to all is poor flammability, and as-
sociated susceptibility to cigarette burns. Co
2.4. Wool / Acrylic

Yarn dyeing of wool / acrylic blends may be performed
by skilled dyers, but stock dyeing is generally preferred.
Blends of wool and acrylic fibres generally perform si-
milarly to 100 % wool in aboratory performance tests,
but cases of poor abrasion and flattening have been en-
countered, and it seems that some sub - standard acrylic
fibre is being sold to the carpet industry. General prob-
lems are accelerated soiling and susceptibility to ciga-
rette burns.

2.5. Wool / Modacrylic E

Modacrylic fibres tend to have a harsh handle and may
give problems in spinning and tufting.

The principal motivation for using modacrylics is to take
advantage of their excellent flammability properties. Re~
sistance to burning is, however, offset by a very high le-
vel of smoke emission in a fire situation, so that the
overall fire hazard is increased.

CONCLUSIONS ‘

Blending of high proportions of synthetic fibres with
wool in carpets is carried out solely for reasons of price
difution. There are always penalties in terms of the be-
haviour of the carpet in use, and in some cases there are
additional manufacturing problems.

Carpets are generally made from 80 / 20 blends of wool
and nylon with a view to improving the performance in
use but, although the abrasion resistance may be in-

. creased, the balance of performance in cut pile carpets is

by no means as good as for 100, % wool, and 80 / 20
loop pile carpets have quite unsatisfactory performance.






