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1. Introduction

Parts I - III of this investigation (Research Records 64, 85 and 88) dealt with the individual
analysis of the results obtained from a range of all-knit single jersey fabrics, knitted on three
gauges of machine: 24, 18 and 28 gauge respectively. In these reports, certain aspects of the
behaviour of single jersey fabrics, in relation to changes in yarn count and stitch length, were
documented and several major trends identified. In general terms these can be summarised
as follows.

Shrinkage

As stitch length is increased, length shrinkage increases and width shrinkage decreases, and as
stitch length is decreased, length shrinkage decreases and width shrinkage increases.

Weight

As stitch length is decreased, fabric weight increases and as stitch length is increased, fabric
weight decreases. At the same stitch length however, the coarser the yarn count, the heavier
the fabric.

Width

As stitch length is increased, fabric width increases, and as stitch length is decreased, fabric
width decreases. At the same stitch length, the coarser the yarn count, the wider the fabric.

Spirality

As stitch length is increased, the angle of spirality developed in the fabric increases, for each
yarn count. However, for a range of fabrics knitted on a particular gauge of machine, the
angle of spirality appears to be inversely proportional to tightness factor, K = √tex / l. As the
tightness factor increases, the angle of spirality decreases.

Courses and wales

The assessment of fabric shrinkage from the changes in courses and wales can be
considerably influenced by the amount of spirality generated in a fabric. If shrinkage
measured and shrinkage calculated from courses and wales are compared without
consideration being given to the changes in fabric geometry which result from the fabric
spiralling, it is possible that a misleading impression of the behaviour of the fabric may be
obtained.

Burst strength

Fabric burst strength appears to be directly proportional to fabric weight. As fabric weight is
increased, fabric burst strength increases. There was, however, no conclusive evidence to
suggest that an increase in fabric weight caused by relaxation shrinkage significantly affected
fabric burst strength.

Although the trends listed above repeated themselves on all three gauges of machine, it is not
yet clear whether there is a fundamental and independent effect of machine gauge, which
must be taken into account when predicting the behaviour of single jersey fabrics. The
objective of this report therefore is to try and discover if a gauge effect exists. There are,
however, several reasons why definite conclusions are not possible.

The first is that the test methods used to determine the physical characteristics of the fabrics
differed for the fabrics from the three different gauges. The most important difference was in
the method of relaxation. The 24 gauge fabrics, in the main, only received one wash and
tumble dry relaxation cycle, while the 18 gauge fabrics received five wash and tumble dry

Draf
t O

nly



5

cycles, followed by a final hand press, and the 28 gauge samples received five wash and
tumble dry cycles. It has been shown in Research Record 59 that grey-state single jersey
fabrics continue to change dimensions after one wash and tumble dry cycle and, therefore, the
results obtained from the 24 gauge fabrics could be misleading if compared with results
obtained under different test conditions. For this reason it was decided not to include the
results from the 24 gauge trials in this analysis. The results presented in this report therefore
are, in the main, from the 18 and 28 gauge trials and, consequently, important areas of
overlap, e.g. in yarn count, have had to be ignored.

Secondly, the results presented in this series of reports have been obtained from grey or
machine-state fabrics and recent experience with double jersey cotton fabrics has shown that
finishing, in terms of both route and machinery used, can affect the fully-relaxed dimensions
of the fabric. This could not previously have been predicted from measurements taken on
grey-state fabrics and consequently suggests that differences between gauges which could
appear after finishing might not have shown up in the grey testing.

Finally, this report was originally designed to establish a count/gauge relationship for cotton
as has previously been established for wool. For this reason, it was necessary to find the
extreme knittable ranges for each yarn count on each gauge of machine. Therefore, although
it has been possible to show that a wide range of yarn counts and stitch lengths can be knitted,
it has meant that the important commercial end of the range is very poorly covered. In all
cases, only the three tightest stitch lengths can really be considered to fall within the
commercial field and in some cases, only the tightest two.

2. Test Methods

As previously mentioned, the test methods used for determining the properties of the fabrics
differed between sets. However, the detailed methods and differences have been reported
individually in the previous parts of this study and will not therefore be discussed again.

3. Results

For the reader's convenience, the basic test results for the fabrics from all three gauges have
been included in Tables 5-7 along with the yarn test results, in Table 1, and knitting
specifications in Tables 2-4. The remainder of the tables and graphs relate specifically to this
report.

4. Discussion

Wale Spacing

Figure 1 illustrates the relationship between relaxed wales per 3 cm and stitch length for both
the 18 and 28 gauge fabrics. To test whether or not a gauge effect exists, the number of
wales/3 cm were read for each yarn count at three stitch lengths (Table 8) and re-plotted
against yarn tex. As can be seen from Figure 2, the points fall along a set of similar curves,
one for each stitch length tested. If there is an independent effect of machine gauge, a break
in the curves at the point where gauge changed would be expected. This is not apparent.

Figure 3 shows wales per 3 cm against tightness factor. The same test was applied and the
number of wales noted for each yarn at two different tightness factors (Table 9) and then
plotted against yarn tex (Figure 4). The points again fall on two similar curves, one for each
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tightness factor tested, and a break in the curves at the point the gauge changed cannot be
detected.

Course Spacing

Figure5 illustrates the relationship between relaxed courses and stitch length. In this case, it
is more difficult to separate the influence of yarn count as all the points fall quite close to the
same curve. The influence of yarn count is more clearly defined in Figure 6 where relaxed
courses are plotted against tightness factor. However, if the test is applied and the number of
courses at two tightness factors (Table 10) are plotted against tex (Figure 7), the same picture
emerges: the points fall on two similar curves, one for each tightness factor and a break
corresponding to change in machine gauge is difficult to detect.

Spirality

Figure 8 depicts the angle of spirality against tightness factor and in this instance there does
appear to be an effect of machine gauge. The fabrics knitted on the 18 gauge machine tend to
develop a lower angle of spirality (especially at low tightness factors) than those produced on
the 28 gauge machine.

Straight-line constants were calculated for the two gauges and the 28 gauge results show a
higher correlation coefficient, 0.993, than the 18 gauge results, 0.979. Although the
indication is that machine gauge has an independent effect on fabric spirality, it is possible
that the explanation lies in the yarns themselves. For example, the finer the yarn, the more
turns per unit length are necessary to maintain the same twist factor. As all the yarns used in
these trials had very similar twist factors, it may be that finer yarns with more turns per unit
length have a greater tendency to spiral, and this becomes more noticeable at longer stitch
lengths (lower tightness factors) where the yarn in the fabric is less restricted (?).

Burst Strength

Figure 9 illustrates the relationship between fabric weight and fabric burst strength. Results
obtained after five wash and tumble relaxation cycles for all three machine gauges fall on or
around the same straight line, and show a reasonably high correlation coefficient of 0.9815.
This appears to indicate that the relationship between strength and weight is fixed by count
and stitch length and is unaffected by changes in machine gauge.

Weight

Fabric weight is directly influenced by the amount and count of yarn used to produce the
fabric. Figures 10 and 11 illustrate this relationship in terms of stitch length and tightness
factor. In both cases, however, although the major trends are clear, there is a certain amount
of confusion which could have been caused by a gauge effect. To examine this aspect more
fully, a further three graphs were constructed relating fabric weight to some derivative
function of stitch length and yarn count.

Figure 12 shows fabric weight against tex / l or weight per loop. The result, as may have been
expected, indicates that fabric weight is directly proportional to the weight of a loop, with
very high correlation, and irrespective of any other influence. The individual calculations for
tex / l are shown in Table 11.

Figure 13 compares fabric weight against S.l or the length of yarn per square centimetre. In
this case, the effect of yarn tex is more clearly defined. The straight line constants for each
yarn are shown in Table 12. The slope, m, of the lines should have represented yarn tex. This
is almost true for the 1/16 and 1/20 but the error, c, becomes greater as the yarns become
finer. The uncertainty of the results, especially with the finer yarn counts, is probably due to

Draf
t O

nly



7

the fact that the fabrics with very low tightness factors were extremely unstable and easily
distorted, making accurate measurement of fabric weight extremely difficult.

The individual calculations for S.l are given in Table 13.

Figure 14 shows fabric weight as a function of tex.l. The effect of yarn count is again neatly
separated, the results giving a set of similar curves, one for each yarn count. Table 14 shows
the individual results for the tex.l calculations.

To test the correlation between calculated weight (Table 15) and measured weight, the two
sets of results were plotted against each other (Graph 15). This shows that although there is a
slight tendency to underestimate fabric weight for the heaviest fabrics (possibly due to the
lack of points at the top end) and overestimate for the lightest fabrics (possibly due to the
instability of these fabrics) the correlation is, in fact, very good, Therefore, if there was an
independent effect of machine gauge, it is unlikely that fabric weight could be so accurately
predicted over such a wide range of fabric constructions produced on two dissimilar gauges.

Stitch Density

The final dimensional property to be tested for a gauge effect is stitch density (Table 16).

Figure 16 illustrates the relationship between stitch density and stitch length. Similar to the
relationship between courses and stitch length, the individual curves for yarn count are
difficult to accurately define, although there is a tendency for the coarser counts to lay below
the finer counts. Figure 17 (S/K), however, defines the effect of yarn count on stitch density
much more clearly.

To test for a gauge effect, stitch densities were read at two tightness factors (Table 17), and
plotted against yarn tex (Figure 18). The points fall on two similar curves, one for each
tightness factor. Again it is not possible to find a break in the curves where the gauge
changes.

The relationship between stitch density and fabric weight is shown in Figure 19. The effect
of yarn count is clearly defined and the straight-line constants for each line are shown in
Table 18. Values for fabric weight were read at three levels of stitch density (Table 19) and
plotted against yarn tex (Figure 20). The straight-line constants for this graph are also
included in Table 19. Again, there is no indication of a gauge effect.

5. Conclusions

From the results of these trials, the indications are that machine gauge does not have an
independent effect on the dimensional properties of single jersey fabrics. In only one case,
that of spirality, is there any evidence to suggest that machine gauge could have an effect.
This particular property of single-jersey fabric however is not as yet fully understood and,
although it could prove to be influenced by gauge, past work suggests that spirality is more
likely to be related to the properties of the yarn and not a direct effect of machine gauge. In
every other case, the differences between fabrics can be explained by the interaction of yarn
count and stitch length.

Although the results of these trials appear to be conclusive, before it can be put beyond doubt,
similar trials need to be carried out on fabrics knitted from the same yarn count on different
gauges, and more importantly, the properties of the fabrics should be measured after the
fabrics have been through commercial preparation, dyeing and finishing processes.
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Figure 2
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Figure 15
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Figure 16
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