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1. BLENDS OF 80 % WOOL AND 20 % NYLON 
1.1. lntroductwn 
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 80 120 wool / nylon carpets. This 
report attempts to review the technical factors which 
must be considered when deciding whether to make a 
carpet in 100 % wool or 80 120 wool / nylon. 
1.2. Manufacturing 
Yams from 80 / 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 80 120 blends must be carried out particula- 
rly carefully to avoid faults in the carpet due to local 
high concentration of nylon. 
Blend costs will be lower for the wool I 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 yam 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 square 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- 
sorbs 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 80 120 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 colourof 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:l 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 1 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 a much more 
frequent source of stoppages thin weak ) hm. 

1.3. Cunsumer Satisfaction 
The main motivation for producing 80 120 carpets is to 
obtain a commercial advantage by producing a carpet 
which provides consumer satisfaction with a lower cost 
yam. As pointed out in the section on blending this is not 
always guaranteed by changing to an 80 120 blend. 
Apart from faults present when the carpet is la~d,  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 etc) are 
usually rejected when their appearance becomes un- 
satisfactory rather than because they are wom to the 
backing. 
Durability 
No laboratory equipment for abras~on resistance testmg 
can be used to compare all fibres. In particular, the re- 
sults for 100 % wool and blends of wool and nylon 
should not be compared as a basis for blend selection. 
While there 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 
yam from 100 % wool to 801 20 wool / nylon blend. 
Resilience 
Equal thickness loss in wear the same response to light 
or heavy furniture is obtained from 80 1 20 and from 100 
% wool carpets. 
Billing 
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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boncuklan kopup dokulebilmekte bu da % 100 yun 
haltda boncuklanma probleminiortadan kaldnmaktad~r. 
Renk Degigirni: 
Nylon ve yun liflerin degigik agnma sonu~lan vermesi 
kagrnllmazdlr. Coiu zaman nylon ve yunu tamamen 
aynl renkte boyayabilmek miimkun olmadrg~ igin % 80 
+ % 20 yun /nylon karlgrmlr hal~larda kullanrm 
s~raslnda farklr ylpranma ozelliklerinden dolay1 renk 
farklrhklar~ ortaya ~kabilmektedir. 
Tozlanrna : 
% 80 + % 20 yun /nylon kar~glml ile % 100 yun hahlar 
kargtlagttnldlgtnda, kanglmh haldarda nylon mik- 
tarlnln fazla oldugu bolgelerde agm toz tutma sonucu 
hallda gorunum bozukluklarl ortaya gkar. 
Temizleme : 
Kuvvetli nylon elyafinlu tuy tutma ozelliklerinden do- 
lay1 % 80 + % 20 yun /nylon hal~lann temizlenmesi % 
100 yun hahlara gore daha fazla zordur. Fakat ~s lak  te- 
mizleme yontemi uygulandlglnda sonug % 100 yun 
haj~lardaki kadar iyi olur. 
Yanrnazhk: 
% 100 yiin ile % 80 + % 20 yun /nylon karrglml hahlarl 
sigara ile yaktlglmlzda, karqtmh olan hal~farm sigara 
yanlgma kargl daha az dayanrkh ve hassas oldugu 
gozlenmektedir. Halllarm yanmazhk testlerinden 
ge~ebilmesi i ~ i n  belli spesifikasyonlarr tagmalarl gere- 
kir. % 100 yun hahlar diugunuldu~unde bir gok ulkeler 
Radiant panel testlerini (BS 476) yeterli goriirken, nylon 
kar~glmll halllarda birgok ulkeler ban  ozel testler is- 
temektedir. Bunun sonuglar~ da her zaman, miisbet ol- 
mayabilir. 
2. SENTET~MO NI FAZLA BLAN 

MARISMLAIR 
2.1. Yiin / Nylon 
Esas uretim problemleri boyama slraslnda olur. Nylon 
oranmn % 20 den fazla oldugu yunlii kang~mlarda boya 
daglhmlan daha duzgunsuz ve problemlidir. Bu 
karlglmm oranlarl % 50 +% 50 oldugu zamanlarda renk 
farkllllklai-I ve bunlardan dogan izler hemen dikkati 
gekerler. Homojen bir boya da@nnl elde edebilmek i ~ i n  
boyar madde ve yavaglatlc~ maddelerin segiminde gok 
itinah davran~lmal~drr. Fakat bu da boyar madde 
se~iminde lusltlamalara yo1 a~abilir. Bazr durumlarda 
hash& du@k boyalar bile kullan~lmak zorunda 
kahnabilir. 
Fiksajlama ise bag11 bagma bir ikilem olugturur. Nylon 
igin tavsiye edilen otoklav gartlar~ yun elyafin sa- 
ramasma yo1 agar. Eger kanpmda nylon orant fazla ise 
bu sefer yun i ~ i n  uygun olan gartlar nylon i ~ i n  yeterli ol- 
mayabilir. Yun / sentetik kar~glmlndaki kapnllmaz 
farkhllklar duz halrlarda.dokuma gizgileri olarak ortaya 
g! karlar. 
Ozel apre igin kullanllan kimyasal (antistatik gihi) % 
100 yun hahya gok kolayhkla uygulanabilirken, yun I 
nylon karxglmlarlnda problem yaratrrlar. 
Yatma, yaylanma, doku gibi Bzellikler gijzonune 
ahndl&nda kesik havlr yun 1 nylon karlglmr halllar, % 
100 yun hahlarla aynl performansr gosterir. 
Bukle hal~larda hav glkmasr hemen hemen imkansrzdrr: 
sadece elle qekerek gkanlabilir. Bu tip halrlarda de- 

zavantaj farkll ylpranma etkileri ve bundan dogan 
goruniim farkhllklan, fazla tozlanma, temizleme 
giiglugu, sigara yanlgrna karg~ hassasiyet, ban yan- 
mazllk uygulamalanndaki yetersizliklerdir. 
2.2. Yiin /Polyester 
Yun / Polyester karrglmlarmr boyamak hem gok zor 
hem de gok pahal~d~r. Bundan dolayl elyaf boyama 
yaplllp sonra harman karlglml yap~lmasr daha uygun 
olur. Biikum fiksaj~ da ayn1 gekilde uygulama zorlu@ 
olan bir prosestir. Polyester igin uygun olan parametreler 
yunun zarar gomesine, yun igin uygun olan parametreler 
ise polyester igin yeterli olmamaktadrr. 
Yun / polyester kanalml~ hal~larda yapllan aglnma tes- 
tleri olumlu sonug vermektedir. Bu tip kanpdar in  % 
100 yun ile karglla$lnlmas~ yaplldlgmda ortaya ~ l k a n  
esas dezavantaj yun / polyester kangtmh halrlann sigara 
yanrgmdan fazlasl ile zarar gormeleri, agln tozlanma ve 
hav yatmalandlr. 
2.3 Yiin / Polipropilen 
Yun / polipropilen kartglmlan kullan~ldl& zaman iplik 
veya parga boyamadan ziyade elyaf boyama tercih edil- 
mektedir. Polipropilen elyafrnln karekterinden dolayl 
iplik prosesleri srraslnda yavag h~zda  igleme tabi tu- 
tutmalld~r. Genelde yun, polipropilen karlg~mlar~nln 
laboratuvar test sonu$lan olumlu qkmaktadlr, fakat po- 
lipropilen kalitesi ureticiye gore degigtigi i ~ i n  standart 
bir kalite olugamam~gtrr. Bu tiphahlann kullanrlmalar~ 
szrasmda goriilrnu~tur ki tozlanma ve hav yatma prob- 
lemleri gok ciddi boyutlara ulagmaktadlr. Ayrt bir dez- 
avantaj ise sigara yanlglndan ~ o k  etkilenmeleridir. 
2.4. Yiin /Akrilik 
Yun I akrilik boyamada elyaf boyama metodu tercih edi- 
lir ve boyama igleminin tecrubeli kigilerce yuriitulmesi 
gereklidir. Yun 1 akrilik ve % 100 yun hall test 
sonu@arina baklldrglnda benzerlikler gozukur, fakat ak- 
rilik elyafin diiguk kaliteleri de iiretildiginden bunlarm 
kullanlml sonucu hav yatmalan, ~ a b u k  yrpranmalar dez- 
avantaj yaratmaktadlr. As111 tozlanma ve sigara 
yanlglna kargl hassashk bu tip karlglmll hal~larln da 
gene1 karakteridir. 
2.5. Yiin /Modakrilik 
Modakrilik iifler daha sert bir lugeye sahip ol- 
duklanndan iplik uretimi ve tufting prosesi s~rasrnda 
problem yaratabilirler. Modakrilik elyafin esas kul- 
lanrlma sebebi mukemmel yanmazhk ozelliklerinin 01- 
masldlr. Fakat dikkat edilmesi gereken bir ozellikleri de 
zehirli duman g~karrnalandlr. 
3. SONIJC: -~ ~ ~ 

Sonu? itiha; ile, hallda, sentetik elyafin j4n ile yiiksek 
oranlarda kar~gtlrrlmas~n~n . esas sebebi fiyal~ 
diigunnektir. Tabii ki yun karlgrmh hahlarda uretim 
slrasmda istenmeyen hatalar g~kahilmektedir. Kullanlm 
sxrasmda hem hall performansml ve ,apnma mu- 
kavemetini arthrmak hem de uygun iiretlm maliyetini 
yakalamak amac~yla genelde ureticiler % 80 + % 20 yun 
/nylon kar~glmlar~ tercih etmektedirler. Ancak kesik 
havll hahlarda 80 120 yun 1 naylon karrglmlnln hall per- 
formansl % 100 yun hall kadar iyi degildir ve ayrlca 
bukle hahlarda bu kartglm hall perfonnansm son de- 
rece olumsuz etkilemektedir. 
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1. %' 80 Y&V VE % 20 NYLON mRISINPLAHPP 
. , 1.1. Giri! : 

ingiltere'de dokuma hal~lar~n buyuk bolumu ve tufting 
ha11 uretiminin kiuguk bir k~smi % 80 + % 20 yun /nylon 
kar~glml kullan~larak uretilmektedir. Ingiltere'den i h r a ~  
edilen halllardan etkilenerek diger bir qok ulkede de bu 
tip hahlarda % 80 + % 20 yun [nylon kar~g~rnt kul- 
lau~lmaktadir. Bu rapordan hareket ederek % 100 yun ve 
% 80 + % 20 yun /nylon kar~gimi hal~larin mu- 
kayes,~sini ve degerlendirmesini yapabiliriz. 
1.2. Uretim : 
% 80 + % 20 yun /nylon, % 100 yun iplige gore daha 
dayanlk!! olmakla beraber bazl dezavantajlan mev- 
cuttur. Uretim maliveti acls~ndan ise ovle b u ~ u k  bir 
farkhl~k yoktur. 
Kar~;izm: 
Kar~pm yap~l~rken dikkat edilmesi gereken nokta fazla 
oranda nylon kangtmlarak alas bir hataya meydan ve- 
rilmemesidir. Bu durumda yiin 1 sentetik kar~glmmm 
uretim maliyeli nylon fiatmin duguk olmasindan dolayi 
duguktur. Bu rakam da yaklapk % 9 oranmdadlr. Eger 
hahda maliyet degerlerini maksimum oranda dugurmek 
istenirse bu da hall kalitesinden fedakarl~k demek olur. 
cegitli oranlarda kar~gimlar haz~rlayarak optimum 
uretim maliyeti yakalanabilir. 
Iplik : 
Dogru elyaf s e~ imi  yapilmak kaydiyla iplik uretim saf- 
hasmda, iiretim verimliliginde herhangi bir degigiklik ol- 
maz. Ornek olarak, kullan~lan elyafin dengesi gtapel 
uzunluiru vs. ozellikler doirru secilmek kavd~vla. - . . 
Boyam> : 
Nylon elyaf boyay~ daha h1z11 gekme ozelligine sahip fa- 
kat doyma noktas~ daha duguktur. Koyu renklerde yun 
elyafi boyay~ nylon elyaftan daha hizh emer. Iki elyaf 
arasindaki bovama etkinlikleri farklil~irm en aza in- 
dirmek iqin ieknik metodlar mevcutkr, fakat ilina 
gosterilmezse kolayl~kla hata yap~labilir. 
% 80 + % 20 yun /nylon elyafin boyama maliyeti % 100 
yiinun boyama maliyetindeu biraz daha fazladr, ama 
bundan gok daha fazla tecrubeli boyac~ya ihtiyag vard~r. 
Eger iki elyaf rengi de e ~ i t  dag~lmazsa hahda ~izgiler  ve 
izler olugur; ozellikle kullan~mla beraber lokal renk 
degigiklikleri de bag gosterir. 
Giiveyemezlik: 
Genelde anionik guveyemezljk malzemeleri nylona yune 
g6re daha iyi nufuz ederler. (Ornegin Eluan 33, Mitin LP 
gibi). Bu oran 4:l gibi nylon lehinedir. Bu durumu 
duzeltmek i ~ i n  banyoya daha fazla guveyemezlik mal- 
zemesi ilave edilerek yunun de gereken miktarda bu mal- 

zemeyi uzerine qekebilmesi saglanir. Dolaytsiyla bu 
iglemde ekonomik olmaktan gkar. Yun / nylon kang~m- 
lannm boyamalartnda kullanilan yavaglat~ci kim- 
yasallara benzer maddeler guveyemezlik igin de kul- 
lan~labilir ancak bu yontem fazla etkili olmaz. 
Bunlarm yerine nonionik pyrethroid tipi guveyemezlik 
maddeleri kullan~larak bu tur problemler gok daha kolay 
$ozumlenmigtir. Nonionik malzeme kullanlmmda bu 
kimyasallann hem nylon hem yune aynl orandantifuz et- 
mesi olasi problemleri azalt~r. (Ornek 1:l). 
Ha11 Qlu~umu : 
% 80 + % 20 yun /nylon karqim~ ipliklerden iiretilen 
tufting hal~larda kesme probleminden dolay~ ve bunun 
sonucu b i p k  bileme zamaninin artmaslyla rantabilite 
daha dugiik olmaktadir. 
Tufting iirelimleri sirasmda rantabiliteyi etkileyen esas 
faktor zavlf ipliklerden do lay^ olan kopu~lar dekil, parti 

% 80 + % 20 yh /nylon hall Sretimine yonelinmesinin 
esas amaci mu~teriye daha ucuz hall teminidir. Fakat 
karym bBlumunde de belirtildigi gibi bu avantaj 80 120 
karig~mlarda her zaman sozkonusu degildir. 
Hall konusunda esas gikayetler halmin gorunum 
degigikligi ve erken yipranma konusunda olmaktadlr. 
Gorunurn bozuklu~u daha gok halmtn yanhg konstruk- 
siyonundan ileri gelmektedir. Igyerlerine (restoran, otel, 
banka gibi) dosenen balllarda ise hal~lar ylpranmadan 
ziyade gorunum bozulmasindan dolayi iade edil- 
mektedir. 
DayanrkIclrk : 
Daha henuz turn liflerin asmma testlerini vavm bunlarm * .- 
mukayesesine imkan sagfayacak labaratuar cihazi yok- 
tur. % 100 yun vc yun / nylon kanpmlar~nm test 
sonu$larm~ ahp bunlar~ kiyaslayarak kar~gim yapmak 
isin temel olu~turmak uygun degildir. 
Her zaman aynl sonuca ulagilmamakla beraber, tama- 
men aynl ozellikteki % 80 + % 20 yun /nylon hahnm % 
100 yun hallya gore 1.5 kat daha dayau~kl~ oldugu so- 
nucu ortaya qikmakt~dir. Bu sonu~larm her zaman boyle 
olrnad~g~ bir ger~ektir. Bunun esas nedeni kar~g~mda 
yuksek kar amaciyla kalitesiz yiin ve nylon liflerin kul- 
lan~lmasidir. Bovle olunca da test sonuclar~ negatif - 
sonuglar vermek&dir. 
Gramajh halilarda, 100 % yun veya 80 1 2 0  yun naylon 
k a r y m ~  iplik kullan~ldlg~nda mukavemet apsmdan 
buyuk fark gozlenmemektedir. Ancak hall konstruk- 
siyonu se~imi yanl~g ise % 100 yun, iplik yerine 80 120 
vun / navlon inlik kullandsa bile ha11 performansl 
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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 samecolour, wear in an 80 120 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 wom away. 
Soiling 
80 / 20 carpets soil only a little more than 100 % wool 
carpets when new, but excessive soiling of nylon - rich 
worn 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 nearlv as good as for 100 % wool camets. . - 
~lamm~bi l i t y  
80 / 20 carpets show cigarette bums only slightly more 
~rorninentlv than on 100 % wool camets, and are not 
generally considered to provide a seGous 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. 80 120 carpets to 
meet Federal Aviation Specification 25.853, DIN 54332 
and draft DIN 66081, or SNV 198897 may reauire a spe- 
cial flameproofing treatment whereas id0 (Ir' wool car- 
nets do nut: and 80 / 20 camels do not oerlbrm as well as 
100 % wool, irrespective df flamepro6fing treatment, in 
radiant panel tests such as BS 476 : Part 7, NEN S21 - 
201, - 203 and - 205. 
2. BLENDS CONTAINING HIGH PRO- 

PORTIONS O F  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 50 150,  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 1 nylon cut pile carpets generally perform as well 
as 100 % wool in terms of flattening, recovery from 
compression, and texture retention. Loop pile carpets 

tend to cobweb in wear, making lint removal impossible, 
except by hand. The main general disadvantages of wool 
I nylon blends in use are differential fibre wear, in- 
creased rate of soiling, difficulty of vacuum cleaning, 
susceptihlity to cigarette bums, 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- 
ponents 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 susceptibility to cigarette bums. 
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 
laboratory 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 bums. 
2.4. Wool / Acrylic 
Yam dyeing of wool / acrylic blends may be performed 
by skilled dyers, but stockdyeing is generally preferred. 
Blends of wool and acrylic fibres generally perform st- 
milarly to 100 % wool in laboratory 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 bums. 
2.5. Wool /Modacrylic 
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 fldmrnahility 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 
dilution. 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 80 120  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 1 20 
loop pile carpets have quite unsatisfactory performance. 




