EFFECT OF CONSTRUCTION ON FELTING SHRINKAGE OF WOOL KNIT FABRIC

Tightness Of Knit Found To Have
Marked Effect On Felting Behavior

By LOUIS L. WEINER _ '
ITH chemicut shrink resistancd now o reguirement in many

military  specifications for

Wl

and part-wool knit itemns.

attention hiasx been focused by the Quartermaster laburatories on the

sole of constructional factors in

shrinkage.
~hown that purameters such as wales and courses per inch and .nelusions reached in this study.

wrn size had a profound effeet on mechanical or relaxation shrink- [y was found that the most im-
e und 1t wus desired to determine the effect of these factors on

had

Previous work®”

L he so-called ehemical” or felting shrinkage of wool-—-that normally
< controjled by the ehlorination treatment.

It had been observed. for ex-
anple, thit o laose, sleazy con-
Aruction would felt more than a
peht knit even though identical
reated  wool was used in the
nanufacture of both, Determina-
jon of the principles involved in
hix behavior might permit the
Ttilizatien of  mitlder  chemicul
reatments and thus: extend the
wmeful wear life of  the  wool
sarment. The mechanism of felt-
ne shrinkage 1= known to depend
ipen the differential migration of
iher. within the varn or fabric
fvructure. I ois reasonable to as-
ume that the fibors will migrate
nore freely if they are not ore-
aricted by high twist of the yvarns
o compacted by excessive tight-
wxs of the fabric

An experiment was sel oup o
tnalvze these constructional fac-
alse ta determine  the
effect of structure and
‘hemienl  treatment on felting
Jirinkape. A 1ot of 645 grade
Austrabian wool top was treated
hy G cammercial, continuous top-
reating process emploving alka-
ine- wet chlorination. Three dif-
Ferent  tntensities of  treatment
designated as mild, optimum and
severe  chlorination  were  used.
These Ints of wool were top dyed
with chrome celors and then spun
nto the following varns: 15 1 and

ors and
elative

15 2 on the Bradford system
gsing normal and higher then
normal  knitting twist, 26 1 and

* 2 on the Bradford and French
svstems  using  normal  knitting
twist., and 38 1 and 36 2 on the
Freneh syvstem using normal knit-

ing twist.  The yarns  were
rabricated into socks or tubing
asing either flat or 1x 1 rib

gitches. With each knitting ma-
-hine. that number of courses wars

used which would produce a com-
mercially, acceeptable fabric with
a given tvpe of varn, The courses
were then varied above and be-
lorw thix value to give a tight and
a loose or sleazy construction. in
addition to the “normal” texture.

The knit fabries were relaxed
by submerging them in water at
00 degrees F. for two hours, fol-
lowed by hyvdroextraction and
fumble dryving. The laundering
procedure used was the
wool mobile laundering, except
that the load was increased from
20 to 23's pounds. in order to ac-
commodate all of the specimens
in a single run. The wash cyvcle
comprised two  S-minute suds.
using Igepon T as detergent, fol-
lowed by three 3-minute rinses,
extraction, and tumble drying,
water temperature was main-
tained at 100 degrees F. Five wash
cyveles was the maximum used,
since it resulted .in severe felting
of most of the untreated fabrics.

Since ail of the relaxation shrink-'

age was removed during the two-
hour soaking and tumbling, the
dimensional changes obtained
from the five launderings con-
sisted almost entirely of felting
shrinkage.

ErrecTt oF TEXTURE--INn a short

Army .

TABLE 3

Shrinkage in 3

Yurn Fubrie Texture Launderings (%:) 7
Fabric Count Wales Courser  Length Width
Rib knit i3 2 12 18 14 0
tubing 26.2 12 20 29 16

15 1 13 17 36 19

ipurtant construction variable from
the standpoint of its effect on
felting shrinkage is the tightness
of knit or knitting stiffness. For-
example, in the case of a flat knit
ubing made from a 26/2 untreated
varn, the length shrinkage was
decreased from 46 to 353 percent
and the width shrinkage from 38,
to 26 percent by increasing the.
wales from 11 to 14 and the
courses from 13 to 20 per inch. In
the case of fabrics made from
treated wool. where the potential
felting has been decreased con-
siderably by the chlorination
treatment, the amount of im-
provement that can take place by
tightening the structure decreases..
The possibility for reducing felt-
ing shrinkage of fabrics made
from optimum and severely’
treated varn by increasing. the!
knitting stiffness is illustrated by
the data in Table 1.

It would appear that making a|
satisfactory shrink resistant gar-|
ment depends upon a judicious
combination of proper level of
treatment with a sufficiently firm
construction. It is conceivable:
that an untreated structure can.
be knitted sufficiently dense to be
called shrink resistant, but only
at the expense of softness and
suppleness which are the chief
virtues of knit garments. On the.

effect of twist indicates a small

-shrinkages

age but only with loss of hand

and wearing qualities. X
ErFECT OF YARN TwiIsT, PLY AND

Spinnineg SysTEM—Study of the

but consistent trend toward lower .
as the amount of
twist in the singles yarn is in-
creased. Examples of this effect

-are shown in Table 2.

The role of plying in felting:
behavier was determined by
laundering fabrics made from 15/1
yvarn and those made with 26/2
yvarn which were substantially the
same in weight. It was found that
plying produced no significant ef-
fect on the laundering shrinkage
of the fabrics. Small- differences
that were noted in some instances
could be attributed to differences
in yarn twist. Comparison of the
felting rate of untreated fabrics
made from yarns spun on the
French and on the Bradford sys-
tems indicated that type of spin-

.ning has a negligible effect on the

felting behavior.

ErrecT oF YARN CounT—Of con-
siderable significance in its effect
on the felting behavior of these
fabries was that of yarn number
or count. It was found, as shown
in Table 3, that the heavier
fabrics made with yarns of lower
varn number are relatively less |
feltable: f

Cover Facror—Considering that
the knitting stiffness (as measured
by the wales and courses per

—

Yarn
Fahrie Count
Flat knit 15°1
tubing 151
Flat knit 152
tubing 152

review such as this it is possible other hand, a sleazy construction;inch) and the yarn count had the
to present only the major effects can be over-chlorinated to pro- most profound effect on the felt-
nuted and the most important duce adequate control of shrink-, (Continued on Page 33)
TABLE 1 Z
Felting Shrinkage in l
Yarn Level of Fabric Texture 3 Launderings (7 ) ]
Fabric Count Treatment Wales Courses Length Width l
Flat knit 262 optimum 10 12 19 8 i
Flat knit 26 2 severe 10 13 10 —1 '
*Dati  presented  in' this  report are
tuken from  Textile Rerrex Report zug [

TABLE 2

Fabrie Texture

Wales Coreies 'Singlp
19 24 6.7
19 24 81 .
14 17 3.9
14 17 7.7

Yarn Twist

Shrinkage in 3
Launderings (¢)

Ply Length Width
23 13
20 11

7.0 26 17

5.1 23 13

by Herman Bogary, Arneld Sookne and |
Milten Harris of the Harrix BResearch
Laboratorles and Louts . Welner of
the Quartermaster Research & Develop-
m+ut Laberatorier, .
““Textlle %eries Report HS37—'Factors

affeeting  the  reluxation shrinkage of
knit uynderwear tubing™ -- Luwis I
Welner.




Influence Of Stitch Construction =g seacd wvoolers.  Great Care Major

On Felting Shrinkage Surveyed By QM /et by, the Quastermaster Requirement In
(Continued from Page 7) cover factor) that the application CaShmere Dyelng

ing shrinkage of the fabrics, itjwales per inch and the courses|of a normal chlorination treat- :

was suggested that these two|per inch respectively and N theiment results in an item that can| {Continued from Page 17)
factors could be considered to-/yarn count expressed as thejbe laundered many times under|hand kettles for thorough scour-
gether as a measure of densenessisingles equivalent. It was found severe field laundering conditions/ing to the newest high pressure
or cover to predict the fe]ting!that cover factors so caleulatediand still maintain its size andstock drying machine.
tendencies of a given knit wool gave a good indication of the shape, However, many commercial; Cashmere Corp. is constantly
fabric. In the case of woven|density of the knit structure.:items which have been well seeking means of stepping up pro-

fabrics the measure known as the!Cover factors calculated from this treated and are offered as shrink jduction time, but not at the ex-

cover factor is frequently used as formula were plotted against the|resistant, are not sufficiently densefpense of the finished product. It
can  index of the tightness or!felting shrinkage of the fabrics in structure to withstand home | employs a permanent staff qf
density of structure of the ma-'and excellent correlations were!washing, particularly in a wash-gﬁve men ln'ltS laboratory. It is
terial. Cover factor, K, is defined obtained. These refationships ing machine. Based on the data Dossible, said Mr. Adler, that

A furnish a simple method forjpresemed in this report it is sug~ J'through higher temperatures un-
., TPL ‘determining whether a given knit| gested that all producers of shrink |der high pressure, a metbod of
K = VN lfabric is sufficiently firm for resistant knit woolens compute Speeding up production might be

where T.P.I stands for the|shrink resistant applications. the cover factors of their items to;reﬁhzed.” ) .
number of ends or picks per inchiCover factors of approximatelyidetermine whether they are suf-: W& must achieve level dyeing
and N stands for the count of the ten are quite satisfactory for most!ficiently high to warrant treat-|but many of the dyes we hfc_lvg
warp or filling yarns. It is under- shrink resistant materials. Cover ment and promotion as being| o use are difficult to dye level.
stood from this relationship thatifactors of five are indicative of shrink resistant, It is likely that|Mr Adler stated, ~The reasons
by either increasing the number rather loose construction and evenia simple test of this nature wi]]lioF this." he added,' are: (a) the
«of threads per inch or by increas-iwith a severe shrink resistant:lead to increased consumer .a&{?’%{’ degree of d\hash-and fast-
ing the size of the yarn (decreuas- treatment might not be suitable ceptance of shrink resistance and ''8 tness I‘equéI'E(b byhth? e:‘pttle'ln;
ing varn count) the tightness or for many end use requirements. 'will protect the knitter from ex-if;lve yannsi a? hi h) t eliiﬂf d :s
cover factor increases. It was felt; ¢ may be concluded that the cessive returns of items that | inlg 'L;l?:se‘r:eg uillﬁen{s gli{ve
that a relationship similar to thisimost effective way of controlling failed in laundering. characteristica]lqj unlevel ayes
could be used to describe theithe felting shrinkage of knit wool. o ing. These factors riake the dve.
tightness of a knit structure. A jtems js through the use of a ) . ;ing- of cashmore varn' just about
suitable furmula for cover factor chlorination treatment., However, If you rea“y..“am lf’ con Ctfthe most difficult assignment a
of knit fabrics was determined to factors of construction, especially whalesalers — ‘inexpensively and ‘dyer can undertake.’

be: ivarn count and knitting stiffness.  auickly — an ad in the TIMES will At Erie Dyeing, a “daylight
K — w - C ‘do _contrjbute_appreciably to theido the job for you. Rates are '0“'s.matching‘ light” is used which
- N felting behavior and should be coverage is complete, and results also shows “shade under artificial

where W and C represent the considered in the design of shrink are rewarding! light so that colors will match.
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