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Introduction

In the original K2 project, no 18-gauge single jersey fabrics were mercerised because, at
the time, all the commercial interests were in the finer gauge fabrics from 24- and 28-
gauge machines. Upon reflection and after seeing the effect of mercerisation on some of
the heavier 24-gauge fabric it was thought that we may be missing out on a possible
market by not looking at the full potential of mercerising through the full spectrum of
single jersey machines.

As we were planning to carry out further mercerising trials at the firm of TEBE in
Portugal with some of the reserve fabric from the original K2 project, it was decided that
we should knit two sets of 18-gauge fabrics in both singles and two-fold over five stitch
lengths with a resultant yarn count of Ne 20. These will be mercerised with the K2 fabrics
to complete the picture.

Machinery and Instrumentation

The knitting machine used in these trials was an 18-gauge Camber Velnit, 26" diameter,
36 feeder, 1500 needles, fitted with triptape positive feed and side creels. Course length
(run-in) was measured using a Welmstar electronic course length yarn speed meter. Yarn
input tension was measured using a Schmidt yarn tension meter.

Knitting Plan

Construction: plain single jersey

Stitch length
(cm)

T.F. Revs

a) Ne 1/20's .327 16.61 3750

.344 15.79 3333

.362 15.00 3125

.380 14.29 2708

.399 13.61 2500

x 2 = 10 pieces approximately 75 metres long. First piece marked /6, second piece marked
/15.

Stitch length
(cm)

T.F. Revs

a) Ne 2/40’s .327 16.61 3750

.344 15.79 3333

.362 15.00 3125

.380 14.29 2708

.399 13.61 2500

x 2 = 10 pieces approximately 75 metres long. First piece marked /6, second piece marked
/15.
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Yarns Used

Ne1/20 quality KCW

Ne 2/40 quality SLX

Yarns purchased from Courtaulds - similar qualities as per the original K2 work. The
singles yarn was ordered with a Z twist to a twist factor of 3.5.

Upon delivery and before knitting began the yarns were checked in the IIC laboratories
for count, twist factor, coefficient of friction against steel, twist liveliness, single-end
strength and extension. Unfortunately, upon delivery of the yarns to TRD it was
discovered that they had delivered short against the amount ordered and therefore a
further 22 kilos had to be produced to complete the original order. This additional amount
was also tested at TRD.

a) the resultant counts tested were within 1 English yarn count

b) the twist factor tested out at 3.3 (singles) and 2.3 and 2.4 on the two-fold.

c) the coefficient of friction was below 0.15

d) SES of the singles tested out at 405.2g

e) SES for the two-fold tested out at 701.6g and 670.95g respectively.

f) extension of the singles was 6.5% and the two-fold 6.4% and 6.9%

(See test sheets - Tables 1 and 2)

Fabric Production

Coding of the pieces was identical to the original K2 and suffixed Supp. No problems
were encountered during the knitting.

The machine speed was maintained at 15 rpm. As an ongoing check to ascertain if there
is any correlation between fabric tightness and fault rates, the fabric faults were recorded.

Production sheets are shown in Tables 3 and 4.

Fault Rate

A detailed analysis of the fault rate, averaged to faults per 100,000 metres of yarn was
carried out. It shows that in the case of the singles yarn there is evidence that the tighter
fabrics give a higher fault rate. In the case of the twofold yarn there is no evidence of
tightness affecting the fault rate.

See Tables 5 and 6.

Stitch Length

Analysis of the stitch length shows that the target stitch length was achieved to a very
high degree of accuracy and in all cases was kept to within ± 1% of target.

See Figure 1.
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Grey Fabric

Four metres of grey fabric was taken from the first roll produced on each stitch length
and submitted for testing: five pieces from the singles yarn and five pieces from the
twofold yarn.

See Test Sheets - Tables 7, 7A and 8, 8A.

Fully Relaxed Grey Fabric Dimensions

6.1. Yarn Count

Change in Tex after the TRD relaxation procedure (from test pieces) is as follows:

1/20Ne

.327 .344 .362 .380 .399 ave

-0.4 -0.1 -0.7 -0.5 -0.4 -0.42

2/40Ne

.327 .344 .362 .380 .399 ave

+0.2 -0.1 -0.1 -0.2 +0.2 0.0

6.2 Stitch Length

Change in Stitch Length (mm) after relaxation.

1/20Ne

.327 .344 .362 .380 .399 ave

-0.06 -0.07 -0.07 -0.06 -0.06 -0.064

2/40

.327 .344 .362 .380 .399 ave

-0.04 -0.05 -0.06 -0.05 -0.06 -0.052

6.3 Fabric Weight AW gsm

.327 .344 .362 .380 .399

Singles 211.6 202.2 194.1 185.2 176.9

Twofold 202.0 192.6 182.1 170.1 163.0
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6.4 Courses /3cm AW

.327 .344 .362 .380 .399

Singles 54.9 51.9 47.9 46.4 43.9

Twofold 52.5 49.8 47.1 44.7 42.9

6.5 Wales /3cm AW

.327 .344 .362 .380 .399

Singles 38.1 36.6 35.9 34.3 33.1

Twofold 38.8 36.5 35.8 33.5 32.6

6.6 Spirality Angle AW

.327 .344 .362 .380 .399

Singles 9.5 11.8 13.3 14.9 18.1

Twofold -1.1 -0.5 -0.9 0.2 -0.1
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Table 1
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Table 2
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Table 3
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Table 4

Table 5
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Table 6
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Table 7
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Table 7a
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Table 8
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Table 8a
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Figure 1
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Figure 2

Figure 3
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Figure 4

Figure 5



20

Figure 6
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Appendix A

This appendix compares the fully relaxed dimensions against the ones obtained in the
original K2 project
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Figure 7

Figure 8
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Figure 9

Figure 10
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Figure 11

Figure 12
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Appendix B

This appendix compares the fully relaxed dimensions of the greige state fabrics from the
K2 supplement work against the fully relaxed dimensions predicted from the STARFISH
model (August 1983).

The input for the model was the measured yarn from the package and the lab-measured
stitch lengths from the greige before-wash fabrics.

Note:

No comparison is made of the yarn change due to the relaxation procedure, as the
measurements used in these predictions were from the yarn package and after relaxation
from the fabric, hence the two methods of measuring are different.

At this stage, we have not ascertained if there are differences in these two methods of
measuring yarn count.
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Figure 13
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Figure 14
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Figure 15

Figure 16
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Figure 17

Figure 18
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Figure 19

Figure 20
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Observations

1. The yarn for this project tested out within acceptable tolerances and is in quite good
agreement against the yarns used in the original K2 work. The stitch lengths were
maintained within tolerances. Therefore, the performance of these fabrics should be
very similar to the original K2 project fabrics.

2. Analysis of the fault rates during knitting showed that the singles yarn indicated a
higher fault rate for the tighter fabrics. This was not evident in the original K2 work.

3. After 5 wash and tumble cycles the fully relaxed behaviour pattern was similar to
the original K2 work and showed once again dimensional differences between
fabrics produced from singles yarn and fabrics produced from twofold yarns.

4. A comparison of the changes that take place on greige fabrics as a result of our
relaxation procedure (i.e. 5 wash and tumble cycles) between this fabric set (K2
supp.) and the original set (K2) show the following:

a) the change in stitch length due to the washing procedure was quite close
between the K2 and K2 Supp. sets.

b) the fully relaxed weight of the greige fabrics from the singles yarn were lighter
in every stitch length than the original K2 weights (approximately 2.3% mean)

c) the twofold yarn displayed a similar trend although not to the same degree
(1.2% mean)

d) a good agreement of fully relaxed courses and wales was recorded between the
K2 and K2 supp. sets.

5. A comparison was made of the fully relaxed greige dimensions of the K2 supp. set
against the dimensions predicted by the STARFISH model. This shows the
following:

a) the stitch length changes due to the TRD washing procedure show a good
measure of agreement between the K2 supp. measured and the STARFISH
predictions,

b) the fully relaxed weights of the K2 supp. samples were heavier than predicted
with a mean difference of 1.7%,

c) courses measured in the K2 supp. set against courses predicted produced a
high degree of agreement with differences of approximately 1.3% on the
singles and 0.5% on the twofold,

d) wales compared showed differences of approximately 2% on the singles and
0.12% on the twofold.

e) the overall agreement between the measured dimensions and the predicted
dimensions could be considered to be quite good.


