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Introduction

Martins Dyers are commission finishers of knitted fabric and, as commission finishers, they
have no control over the incoming fabrics. This particular investigation arose as they were
experiencing variations in finished fabric from two of their main customers, both M&S
suppliers.

As a first stage in this investigation it was decided that the incoming greige parameters should
be measured over a period of time to establish if there were any systematic differences
between the two firms in question. The two firms have been designated firms A and B.

Five pieces of fabric were taken at random from each incoming batch from each firm. This
was repeated five times, making a total of 25 samples from each firm over a 3 month time
period (approximately). After the first batch of greige fabric had been tested it was
discovered that one firm was using an S-twist yarn and the other was using a Z-twist. In
order to establish whether this affected the finished fabric dimensions it was decided that
some of the corresponding finished fabrics should be included in these trials. Lots 3, 4 and 5
therefore were sampled, both in the greige state and after finishing.

All the fabrics were presumably made on 30 inch, 14 gauge machines, in a 1x1 rib
construction.

Fabric Testing

All the fabrics were tested in both the as received and fully relaxed state in accordance with
the IIC testing procedures. The finished fabric testing also includes a one wash and tumble
cycle.

NB: All the yarns used by firm A were S twist; all the yarns used by firm B were Z twist.

Number Of Needles In The Knitting Machine

The number of needles in each knitting machine was not given in the information supplied to
us when the fabrics were delivered to TRD. It was thought that a quick method of testing for
this would be to count the wales per 3cm in a number of places and carry out the calculations
from the width. This method proved to be unsuccessful as the results were very variable (see
data sheets).

A different method was therefore carried out where the wales or needle spaces were counted
around the fabric tube. Unfortunately, some of the samples had been completely used up
during the initial testing so only a limited number were available for this exercise. However,
three pieces from each firm, in all five deliveries, were available from the greige fabrics
together with three pieces from firm A, lot 4 finished, and five pieces from both firms A and
B, lot 5 finished.

This method of testing gave reproducible results (see page 8).

Finishing

Lots 3 and 5 were winch bleached (white).

Lot 4A was winch dyed (grey).

Lot 48 was winch dyed (khaki).
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Code for Column Headings in Data Tables

Y Yarn SHR 5L Length shrinkage, % (5 cycles)

WID Width, cm SHR 1L Length shrinkage, % (1 cycle)

Wt Weight, gsm SHR 5W Width shrinkage, % (5 cycles)

C/3 Courses per 3 cm SHR 1W Width shrinkage, % (1 cycle)

W/3 Wales per 3 cm BW Before wash

CAL Calculated AW After wash

SL Stitch Length, cm G Greige

TF Twist Factor FIN Finished

NE Cotton Count

SES Single end strength, g

EXT Yarn extension at break, %

Information on Fabric As Received

Greige Fabrics
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Finished Fabrics As Received
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Greige Fabric Test Data
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Greige Fabric: Measured vs Predicted Dimensions
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Finished Fabric Test Data
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Finished Fabrics
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Finished Fabric: Measured vs Predicted
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Graphs – Greige Fabrics

Figure 1

Figure 2
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Figure 3

Figure 4
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Figure 5

Figure 6
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Graphs – Finished Fabrics

Figure 7

Figure 8
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Figure 9

Figure 10
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Figure 11

Figure 12



28

Figure 13

Figure 14
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Discussion of Results

Firm A had a higher number of needles than firm B in Lot 1, 2, 3 and 5, but the same number
in Lot 4. (See page 8).

Greige fabrics

The yarn count had a few points outside the ± 2.5% tolerance, but in the main, the count was
on target from both firms (Figure 1).

The stitch length had a mean of 0.283cm and, in all cases, the spread was well within the
±2.5% tolerance normally allowed (Figure 2).

The twist characteristics were very different between the two firms.

Firm A: using S twist and a twist factor of 3.5

Firm B: using Z twist and a twist factor of 3.8

This practice of using yarn with differing physical properties should be avoided when making
to the same specifications.

Finished Fabrics

There appears to be a difference in the fully relaxed courses and wales between the two firms,
with firm A having lower courses and higher wales. Whether this is due to the amount of
twist in the yarn or the direction of the twist is difficult to ascertain (Figures 8 and 9). The
fabric weight is very similar between the two firms (Figure 7).

Measurements of the fabric width as received show a greater spread than the wales measured
at the same time (Figures 9 and 10). The shrinkages appear to be very similar between the
two firms and should pass most UK standards.

The differences recorded between the 1 and 5 wash and tumble cycles are as follows.

 The length shrinkage increases by a further 2.5% between the 1 and 5 cycles.

 The width appears to remain similar between the two sets of washing conditions

Measurements of the changes in the yarn count and stitch length after five wash and tumble
cycles indicate that no further change occurs after finishing.

Predictions From Starfish (April - May 1983)

The predictions for Step 1, i.e. the finished relaxed values of yarn count and stitch length
appear to be higher than those measured in all but one instance.

The predictions of the fabric parameters suggests that the different yarn used by firm A (S
twist TF 3.5) has an influence on the relaxed dimensions after finishing and resulted in the
wale prediction being approximately 4.5% lower than the measured and the course prediction
approximately 1.5% higher than the measured, whereas the (Z twist TF 3.8) yarn used by firm
B predicted lower than measured on courses, wales and weight, although not to a significant
amount (Page 37 & Figures 8 and 9).

The Appendix at the back of this report deals with the Z yarn only and appears to suggest that
Step 1 of the STARFISH model (March 83) is giving a higher cotton count and higher stitch
length than that actually measured.
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APPENDIX

The reason for this Appendix is that this particular case study was not originally designed to
test out the IIC STARFISH model, or even to study normal variations in a particular finishing
works. However, of course, the data obtained during this technical service exercise is still
valid for a case study. The equation coefficients in the STARFISH model were compiled
from work carried out on Z twist yarns and therefore in order to check out the accuracy of the
STARFISH model against the actual measured parameters being achieved by any given
producer, we should first check out only yarns which are similar to the ones used to compile
the model.

This Appendix therefore looks only at the Z twist yarns from firm B. The differences between
measured shrinkages and shrinkages calculated from the changes in courses and wales are
also studied together with its effect on the predictive model.

Measured Stitch Lengths And Yarn Count Changes During Finishing Compared Against
Predicted Changes.

Firm B only

Note: Lots 3 and 5 were predicted using winch bleach finishing routes. Lot 4 was predicted
using winch dyed finishing.

The differences in fabric parameters between measured and predicted are given below. The
average difference within each lot is shown together with the mean over all 15 fabrics.

The figures given are the predicted against measured.
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Note: Lot 3 and 5 were predicted using winch bleached and lot 4 predicted using winch dyed.

In physical terms the differences are on average approximately:

0.8 of a course

0.57 of a wale

6.49 g/m2

The predictions were made using measured yarn counts, stitch length and measured
shrinkages as inputs.
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Length Shrinkage Calculated From The Change In Courses In Five Wash And Tumble Cycles
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Width Shrinkage Calculated From The Change In Wales In Five Wash And Tumble Cycles
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On average, the physically measured appear to give approximately 1% less in length and 1%
more in width than the percentage changes in courses and wales.
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STARFISH predictions using measured yarn count and stitch length averaged over each lot
and using the average measured shrinkages and comparing against the average calculated
shrinkages.

By using the shrinkages calculated from the changes in courses and wales in the STARFISH
model it appears that the course prediction is somewhat closer, but the wales and weight are,
if anything, further away from the measured. See Figures 15-16.
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Figure 15

Figure 16


