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l. Introduction

Many researches have been conducted to address pilling and shrinkage due to scales on
wool fiber. Such researches can be categorized into two main approaches, non-shrink
treatment with woolen fiber and blending with other fibers. Though fiber is used in knitted
fabric, wool cannot be easily used in low priced products due to its cost and difficulty in
management. Thus, generally, the acrylic staple fiber, which has a similar appearance and
has the characteristics of wool, is mixed in various degrees with wool. Studies regarding
wool-blending show that the focus has been mainly on wool, wool/PET mixed fabrics, or
knitted fabrics. Studies on W/A mixed yarn have been done by several researchers. As
such, researches on the mechanical properties of wool-processed fabric, tabric mixed with
wool and other fibers, and wool knitted fabric, and subjective or objective hand evaluations,
have been actively conducted. Until now, however, few studies have been done on hand
evaluations before and after washing knitted fabrics according to the blending ratio of the
W/A blended vyarn. This study first produced samples of knitted fabric with W/A-blended
yarn, and then performed the hand evaluation. The study, then, attempted to show the
optimum blending ratio of W/A-blended yarn, which has superior mechanical and textural
properties, while retaining the advantageous qualities of wool.

. Experimental

[I-1. Materials

White and scoured wool 100%(2/48's), acrylic 100%(2/50's), wool/acrylic-blended, W/A
70/30, 50/50, 30/70 (2/50's), yarns were used for the manufacturing of test knitted fabrics,
that were knitted by a weft knitting machine (SHIMASEIKI SES124 S) with 12 gages, and all
needle knitting structure (0 rib stitch).

lI-2. Treatment and Evaluation Methods

1) Washing Method

The specimens were prepared in size of 50 Ocm and the evaluation was performed by
the washing method (KS C 9608). The washer, which is the rotating drum?type washing
machine (TROM WD?R100C, LG Electronics) was under the same washing conditions of
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general cloths. The washing was carried out for 40 minutes at 30C temperature with
commercial all~purpose detergent with a regular washing course. Five times of washing
cycles were carried out.

2) Hand Properties

Samples were prepared into 20 Ocm. Objective hand properties were determined through
KES-FB(Kato Tech. Co. Ltd). Mechanical properties of 6 characteristics(tensile, bending,
shearing, compression, surface, and thickness & weight) and 16 items were measured at
65% RH and 20C in the controlled room. The primary hand values were calculated from the
equation of KN-402-KT to obtain KOSHI(stiffness), NUMERI(smoothness), FUKURAMI(fullness
and softness). Total hand values were calculated from the equation of KN-301-WINTER,

lll. Results and Discussion

lli-1. Mechanical Properties of W/A Knits

1) Tensile Properties

Before washing, the tensile property did not show any difference in the linearity of load
extension and tensile energy as the blending rate of wool decreased. Tensile resilience,
however, decreased proportionally, proving that the wool fiber greatly affected resilience.
After washing, though, the tensile property of all blended yarns and the A100 before
washing was either retained or decreased slightly, except for the W100 knitted fabric, whose
tensile property drastically increased due to pilling and shrinkage; its tensile property
increased, and its drape property and sense of wear improved.

2) Bending Properties

As the bending property decreased, the ability to form curves improved. In the case of the
course direction before washing, the wool fabric with a 70% bending ratio, or higher,
showed high bending rigidity, while the wool fabric with a 50%-or-below bending rate
decreased in bending rigidity, or became more flexible. After washing, the bending rigidity
of the blended yarns and the A100 knitted fabric decreased, while that of the W100
increased, although it was impossible to determine its exact measurement because its
thickness surpassed the measurement limit. A hysteresis of the bending moment due to the
blending rate of the wool fabric showed similar results, After washing, however, the result
was similar to that of the bending rigidity above, and the wool fabric with a 50%—or-below
bending rate showed a considerable decrease in the hysteresis of the bending moment,
resulting in an increase in flexibility.

3) Shearing Properties

Shearing property together with bending property, affects drape property, which makes
the fabric fit well into the human body, and allows easy movement. It is one of the most
important elements that can dictate outer appearance, form, and wear, As the number of
shearing stiffness decreases, it becomes easier for the fiber to be deformed. Both
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directions of the fabric showed a fixed value, regardless of the type and blending ratio of
yarns. The yarn's blending ratio did not affect the fabric's shearing property. After
washing, however, the fabric was considerably affected by the type and blending ratio of
the yarns. The W100 knitted fabric showed the most drastic change. As the blending rate
of the wool decreased, the shearing property also gradually decreased. Compared to that
of W100, the shearing property of A100 was very small. The value of the hysteresis of the
shear force was the least in W100, and the largest in A100, before washing. After washing,
however, based on the value of W/A 50/50, which was the least, the hysteresis of the
blending yarns' shear force increased as the acrylic and wool blending ratios increased.
As a result, the curve of the graph showed a mirror image of the left and right parts of the
graph. Therefore, the result showed that modification of form was easiest when the
blending ratio was W/A 50/50.

4) Compressional Property

Compressional property is a property related to volume, fineness, opulence, and thickness
of fabrics. Before washing, an increase in acrylic's blending rate appeared to force the
compressional property to somewhat decrease. After washing, however, as the wool's
blending rate increased, the linearity of the compression thickness and the compressed
energy both increased, which meant that the wool was hard to compress because of the
high resistance to the initial compression. In particular, the compressional property seemed
to be linearly proportional to the blending rate, revealing that the content of the wool had a
dominant effect on the compressed property.

5) Surface Properties

Related to smoothness of fabrics, together with the basic mechanical characteristics of
fabrics, surface property is a characteristic that greatly influences the value of the hand. In
general, a decrease in the characteristic values of the surface means an increase in surface
property, as surface property causes the sliding of the surface. After washing, nevertheless,
an increase in wool's blending rate made the surface smoother, resulting in a decrease in
the average friction coefficient, the average deviation of the friction coefficient, and the
value of the surface roughness. 1t is believed that this is because the bends of the surface
of knitted fabrics are hidden, and the knitting structure becomes obscure due to the pilling
of wool. A100, which does not pill, showed no differences after washing, and the surface
property was almost the same betore and after washing.

6) Thickness and Weight

A change in thickness and weight appeared to show similar results before and after
washing. Before washing, the thickness and weight showed almost similar values,
regardless of the type of fiber or the blending rate. After washing, an increase in wool's
blending rate caused the fabric to become thicker and heavier. This seems to be
attributable to pilling, due to scaling activities caused by the pilling of wool after washing.
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-2, Hand Evaluation of W/A Knits

1) Hand Value

KOSHI(stiffness) had low values, between 2-4 in all samples, showing general flexibility.
This is believed to be due to the flexible characteristics of knitted fabrics. The wool fabric's
blending rate increased after washing, and the value of KOSHI proportionally increased, but
only slightly. This may be because the pilling of wool increases the value of KOSHI. The
value of NUMERI(smoothness) before washing was 3-5 in all samples, relatively higher than
that of KOSHI, and the values seemed to increase. W/A 50/50 showed the largest value,
confirming that it was the smoothest and softest, and that it had the most flexible blending
ratio, among various types of blended yarns, The value of FUKURAMI{fullness and softness)
is about 10 in scope, which is the largest value in terms of hand evaluation. As wool's
blending rate decreased, the value of FUKURAMI seemed to decrease as well, resulting in a
gradual decrease in volume. This shows that FUKURAMI possessed similar tendencies in
terms of changes in compressed property, thickness, and weight, proving that it would be
affected by these properties.

2) Total Hand Value

Total hand vaiue shows a comprehensive result of all the dynamic characteristics and the
hand value. It is within 1-5 grades. It is understood that the bigger the total hand value, the
better the hand value will be. All five knitted fabrics resulted in the value ot about 2 or so,
showing that there is no relation between the total hand value and the types and blending
ratio of fibers, After washing, however, all the values decreased. As the value of the wool
fabric's blending rate decreased, the value seemed to increase consistently. Therefore, it is
understood that knitted fabrics that have higher blending rates have poorer total hand
values after washing.

V. Conclusion

After producing knitted fabric samples using W/A-blended yarns, mechanical properties
and hand evaluation were conducted before and after repeated washing to get the optimum
W/A blending ratio, which could help achieve the optimum mechanical and hand properties
of the knits. The results of the experiment and analysis are as follows: There was no
change in the hand value of the knitted fabric with the W/A-blended yarn caused by the
change in the blending ratio before washing. After washing, however, the increase of
acrylic's blending rate caused the bending property to decrease proportionally, while the
friction coefficient of the surface property increased. Furthermore, the study showed that
W/A 50/50 possesses the most superior tensile property and shearing property, which could
attain the optimum blending ratio. Similar results in hand value were derived in all the
samples. After washing, however, the increase in acrylic's blending rate caused a
proportional decrease in KOSHI and an increase in FUKURAMI, In addition, W/A 50/50
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gained the biggest NUMERI value, again corresponding to the optimum blending ratio.
Similar results in total hand value were derived in all the samples before washing. After
washing, though, all the total hand values decreased, and, as the wool fabric's blending
rate increased, the total hand values proportionally decreased further.
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