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TEBE CASE STUDY - INTERIM REPORT

Introduction

The Portuguese company, Empresa Textil de Barcelos (TEBE), has for the past six
months been submitting samples from its production of knitted cotton fabrics for
examination by IIC in Manchester.

The range of samples includes single jersey and 1 x 1 rib, some of which have been
piece-mercerised on a Dornier continuous mercerising range. This report describes the
analysis of the first 38 samples submitted, all of which were in the fully finished state.

This study forms a useful background for a series of co-operative trials with TEBE which is
designed to examine the effects produced by the Dornier merceriser.

Fabric Qualities

The series of fabrics submitted by TEBE consists of two main qualities, with minor
variations. Details of the fabrics are given in the table below.

Fabric G Diam
(in)

Ndles Yarn
(Ne)

Stitch
Len
(cm)

No.
Unmerc.

No.
Merc

1x1
Rib

18 30 2 x
1680

30 0.268 5 7

1x1
Rib

18 30 2 x
1680

36 ~0.265 1 1

Single
Jersey

28 26 2304 30 0.277 8 13

Single
Jersey

28 30 2640 30 0.315 1 2

Analysis of the results in this report is limited to the two main qualities, as the amount of
sampling which has been carried out on the other fabrics is considered to be inadequate for
reliable conclusions to be made.
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Mercerising and Dyeing

Piece mercerisation at TEBE is carried out on a Dornier continuous machine with three "cigar"
washing units. The diameter ranges for these units were said to be:

for the first two, 558 mm to 863 mm,

for the third, 350 mm to 750 mm

A typical Dornier installation is shown in Figure 1.

Three types of dyeing machine have been used in processing these samples; winch,
Barriquand "Gyrostock" Type GKO1, and Moline overflow. The exact model of the Moline
machine is not known, but a drawing of the Gyrostock machine is given in Figure 2.

Three of the unmercerised single jersey samples (nos. 14, 15 and 20) and one unmercerised rib
(no. 26) were winch dyed, one mercerised single jersey (no. 13) and one unmercerised rib (no.
28) were dyed in the Moline machine, the remaining 32 samples were all processed through
one of the six Gyrostock machines in the TEBE dyehouse. A list of the samples, together with
details on knitting and dyeing, is given in Table 1 at the end of this report.

Testing

The tests which were carried out on these fabrics included:

shrinkage after five wash/rinse and tumble dry cycles,

weight (g/m2),

courses and wales per 3cm,

yarn count,

stitch length,

bursting strength and distension at burst,

yarn strength and extension at break,

spirality,

thickness.

All the above tests (apart from shrinkage of course) were carried out on the fabrics in both
the "as received" (BW) state and also after the five-cycle wash/rinse and tumble dry
relaxation treatment (AW).

Results and Comments

Table II gives the results of shrinkage tests carried out on the 1 x 1 rib fabrics, using the
five-cycle wash and tumble dry test. Length shrinkage levels are rather high.

Table III shows measurements of yarn count (tex) and stitch length (cm) carried out on the main
1 x 1 rib fabric (Ne 30) in, of course, the finished state (BW) and after the five-cycle laundering
process (AW). Among the statistics data, the CV% figures give indications on the level of
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uniformity of knitting which for this fabric are reasonably good.

Fabric weight and course and wale spacings data are given in Table IV for the same rib fabrics,
together with measurements of the tubular widths, as received. Width variation is, in fact, rather
high, and this may be the main reason for the large variation in fabric weight per square metre,
especially for the mercerised samples.

Tables V to VII give parallel data for the single jersey samples. From the shrinkage figures it is
clear that the mercerised single jersey should have been finished much wider, and this could
have resulted in an improvement in the very high level of length shrinkage.

Variations in single jersey stitch length, given in the CV% figures in Table VI, are rather high,
and the results for unmercerised fabric range from 0.264 to 0.283 cm, a variability which
should be capable of improvement. This is probably the main cause of the generally high
variabilities shown in the results in Table VII.

Tables VIII to XI show the remaining test data, covering burst strength, yarn strength,
spirality and thickness.

The Effect of Mercerising

It is known that mercerisation of knitted cotton fabrics, especially in the tubular form,
results in marked changes to the fabric structure. From the data in this report, it is possible
to calculate the magnitude of these effects, at least for the two main structures included in
this study.

Some of the results of such calculations on the data in this study are given in Table XII.

Yarn shrinkage due to mercerising is indicated by the change in stitch length, about 6% for the
rib, rather less for the single jersey. Other conclusions to be drawn, all rather tentative at this
stage, are that the mercerisation treatment results in a lengthening of the relaxed structure by 4 -
6%, a reduction in the fabric width, in the relaxed state, of about 10 - 13%, and consequently an
increase in the relaxed weight of the fabric by 6 - 7%.

A study of the spirality measurements on the single jersey fabrics indicates that mercerisation
may have effected a distinct reduction. This will be examined more closely when further samples
have been tested.

Conclusion

This is in the nature of an interim report, as further samples are expected when TEBE
returns to production following the summer vacation. However, some possibilities for
quality improvement uncovered by this study, have already been discussed with TEBE
staff, and it was therefore considered useful to set down the current position, so that
comparisons can be made with future production samples.

It is hoped that later sampling in this study will include fabric in the grey state, so that the
influences of knitting and finishing variations on the overall variability can be separated.
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