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Introduction

As part of the IIC/Meridian joint project (CP78) awear trial had been planned by Meridian on
garments made from what they considered to be the most commercialy promising fabrics.
From a strictly scientific point of view, the trial was not (and could not be, for practica
reasons) adequate to properly elucidate the influence of maor construction and finishing
variables.

Nevertheless, it was thought quite possible that an important contribution might be made in
one crucia area which has a strong bearing on our knitgoods programmes in general and the
K3 project in particular.

The area in question is the problem of deciding how the I1C full relaxation shrinkage test on
knitted fabric (Appendix 1) relates to shrinkage in a garment under normal conditions of wear.

Furthermore, it is clear that, at some time in the future, it will be necessary for usto carry out
extensive wearer trials on knitted garments so this relatively small trial was looked upon as an
opportunity to develop some "hands-on" experience in organising, running, and evauating
such atrial.

Objective

To establish how the 11C full relaxation shrinkage test on fabric, relates to shrinkage in a
garment, made from that fabric, under normal wearing conditions.

Fabric Selection

The fabrics selected for the trial were taken from the 1IC/Meridian joint project CP78.
Twenty-three fabric variants, which were considered to be commercially acceptable
constructions, were selected by Meridian, and from these, three garment types, T-shirt,
Singlet, and Briefs, were made up by Meridian.

Table 1 lists these constructions and processing routes.

Garment Distribution

One dozen of each garment variant was made, from which IIC had four garments. The
remainder were retained by Meridian for the main wearer trials. Out of the four garments 11C
received, (one small, two medium, and one large) one medium size was kept as 11C control.
Of the three remaining, one was retained for laboratory testing and two were used for wearer
trias.

The participants in the wearer trial were issued with a standard Meridian questionnaire
(Appendix 2) on which washing and drying methods and comments regarding fit, comfort,
appearance, size etc. were to be recorded. All participants were asked to wash and wear their
garments five times and return them for assessment, and this was repeated until ten washes
were completed, after which all garments were returned.

The briefs were retained by the participants for evaluation.

Fabric And Garment Testing
All the fabric used in the trial had been tested in project CP78, therefore the relevant test
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results were extracted, i.e.
e Courses and Wales before and after wash,
e Shrinkage: 11C full relaxation test.
The garment retained for |aboratory evaluation was tested in the same manner.

The wear trial garments were measured for shrinkage (Diagram 1) before wearing and after
the fifth and tenth washes. As the garments were subjected to various washing and drying
methods, a controlled eleventh wash was carried out at 11C and the garments re-measured for
shrinkage and courses and wales.

Results
The results of fabric and garment testing areillustrated in Tables 1-15 and Graphs 1-19.
Shrinkage

The evauation of shrinkage is shown in Tables 2-4. Graphs 1-8 show a composite
illustration of shrinkage for al three garment types.

The overal trend seems to indicate that the fabric shrinks less when in garment form, the lab
trial and worn garments giving similar results for length shrinkage. In some cases on the
worn garments there is a width extension, occurring more frequently on 1x1 rib than on
interlock.

Coursesand Wales
Courses and wales results are given in Tables 5-7 and Graphs 9-16.

In al cases, good correlation exists between courses and wales measured on the fabric and on
both the lab trial and the worn garments. This suggests that courses and wales measured on a
garment having received a minimum of five laundering cycles can be predicted by the
measurement of courses and wales on fully relaxed fabric.

However, if courses and wales on relaxed fabric, lab tria and worn garments, are the same,
good correlation would have been expected for the shrinkage results, but from the evidence
already discussed (Figures 1-8), this was not apparent.

To try and clarify this anomaly, fabric shrinkage was calculated from courses and wales,
measured on the fabric and lab trial garments (Graphs 17-19). Although there is considerable
scatter, there now appears to be some correlation.

Conclusions On Fabric And Gar ment Testing

From the evidence of the results obtained from this rather restricted trial, the following points
can be made regarding how the 11C full relaxation test on fabric relates to shrinkage in a
garment.

1. Courses and wales in a garment having received a minimum of five laundering cycles can
be predicted by the measurement of courses and wales on fully relaxed fabric.

2. Fabric shrinkage calculated from courses and wales measured on the fabric can give an
estimation of fabric shrinkage in a garment, but not avery reliable one.

3. Garment shrinkage can not be predicted from the shrinkage of fabric, possibly due to:



a) the effect of making up (seams, hems, tension applied, etc.);
b) distortion of shape during wear;
c) agarment is more difficult to handle than a fabric when making measurements.

4. More often than not, garments shrink less than fabrics, but the size of the discrepancy is
unpredictable.

Visual Assessment

The visual assessment was carried out on the singlets and the T-shirts. The two worn
garments were compared with the control and assessed visualy for pilling, colour loss, and
genera appearance. Forty six peopletook part in the trial and each person was handed aform
(Appendix 3) with an explanation and guidelines for carrying out the assessment.

Results
The results of the visual assessment areillustrated in Tables 11-16.

All the worn garments were assigned a value of 1-5 for each of the assessment variables.
From the forty six sets of values, the overall averages for pilling, colour loss, and general
appearance can be found in Tables 11 and 12. From these averages, the garments were
ranked as shown in Tables 13 and 14.

From these tables it can be seen that in some cases, athough the general appearance of the
garment is very good, it has a high pilling value and poor colour loss. Also, in many cases,
the pairs of garments differ considerably between each other, which is possibly due to the
varied laundering techniques the individual wearers have used which ranged from soak/hand
wash/drip dry to machine wash/tumble dry.

Tables 15 and 16 show the five highest and the five lowest rated garments. The garments
have been ranked according to their mean score derived from the overall averages. (Tables 11
and 12).

As seen from Table 16, the higher rated T-shirts are all mercerised fabrics. These particular
garments were either red or white. Comments were made by both the wearer trial and the
visual assessment participants that the garments made from mercerised navy blue fabric had
an affinity for "bits', and therefore a correspondingly low mark was given for general
appearance, athough colour loss and pilling were rated high.

On the singlets, the effect of mercerisation can not be established due to the fact that only two
garments were made up from mercerised fabric. However, one of these was rated in the
highest five.

It can also be seen from Tables 15 and 16 that, of the thirteen highest rated garments (T-shirts
and singlets), ten were made from 1x1 rib and only three were made from interlock.

There does not appear to be any overall correlation between laundering methods and garment
performance.

General Comments

1. Although some of the objectives of the trial were achieved, additional information could
have been obtained if a wider and/or more systematic range of fabrics could have been
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selected, e.q.

3)
b)

c)

To evaluate garment performance one style would probably have been sufficient.

To evaluate the effect of construction, a comprehensive range of yarn count/stitch
lengths through one processing route would have been preferable.

To evaluate the effect of processing route a standard construction through several
routes would have been needed.

2. The sizing of the garments received from Meridian was not consistent e.g. garments
labelled small were in fact large. This created problems in persuading people to take part
but since, in most cases, garments were too long, excessive shrinkage in the length was
not detrimental to garment performance and hence attracted no adverse comment.

3. Additional information might have been obtained if more specific, rather than
generalised, questions had been included in the questionnaire (Appendix 2).

4. With regard to the visual assessment, certain points emerged for future reference.

a)

b)

0)

d)

if possible, standard lighting conditions should be used as this can affect the
assessment of pilling and colour loss;

inexperienced participants found it difficult to differentiate between colour loss
and changein colour;

many participants commented that there were too many garments, styles and
coloursto assess at any one time;

the assessment of genera appearance would have been easier if the control and the
two worn garments had all been the same size.

Conclusions On The Visual Assessment

As only a restricted number of fabrics from the CP78 set were included in the wearer trias,
and since there were a large number of processing and constructional variables, it has not
been possible to differentiate between the individual effects of yarn count, stitch length and
processing route on the wear performance of a garment.

However, on the evidence of the results available, it would appear that mercerising can
improve the overall wear performance, and rib seems to have performed better than interlock.



TAOLE 1

LIST OF GARMENT WARIANTS

FABRIC PHOCESS CODE GARFENT TYFE
134/307/1 J0H T
134/359/1 J0H T
134/377/5 M0 T
1568/321/9 coT 5 and H
138/340/1 JoN 5 and 8
142/307/1 ol T
142/307/8 wOH T
112/307/9 cuT S and B
112/377/1 J0H 5
112/371/5 304 T
R26/2a7/51 T T
R26/285/11 Jal i
R26/306/41 weT r
r26/306/12 LOH 5 amd B
R30/267/11 ann S and B
R30/285/41 wuT S and B
r30/306/11 Jon 5 and B
#30/326/31 MO T T
R34,/267/31 FuHT T
R34/267/11 woT 5 and B
R34/267/42 LD H 5 and B
R34/285/11 J0H 5
R34,/350/32 ~ MIoH 5

AoH = Jel Zved Hunt & Mescrop
ManH = Mevcerised jet dyed Hunt &
; Moscrap
5 = Singlet WiH — Winch dyed Honl & Moscrop
CBT — Continuous bleach Tubebax
WHT — Winch bleach Tuliztex
MWAT — Mercerised winch Lleach
TuheLasx

I =T shirt :

# = Hriefs

Fabric Code: Interlock or Rib/Yarn Count/Stitch Length/Pisce Mumbier




TABLE 7

BIRINAGE
SINGLET
FABRIC LAS, TRIAL GARFERT WOAN GARFCNT AFTER WOAM CARMEMT RFTER WORM GRAMEMT
SAMDLE CODE | PROCESS CODE | % SHAIMKRGE £ BRIMAGE & MEFE LAUWDERTHCS | 10 HOME LAUNDEAIMGS | CONTROLLED 11TH
5 EHEIMMACE 1 SHATHEAGE WASH E SHRTHKAGE
i L 17,54 16,6 11,14 18,17 12,37 i | e &, 17
1/38/3:0/1 i '] 10,51 5.7 7.EEEat]  B.57 7, MEx ER N O )
T 1 L n.77 794 10,85 15,08 11.07 1592 | 7108 | je.ss
feafanh i [ SR 179 Z.20 ENT BOSEal]  Gum6 | i | f.sl
1 L 11.76 11.37 0,18 7,10 585 1.0 | apms | gss
1f3/324/9 S 10,76 B ENT EYE) a6z P 2 P
4 L 1,5 0,3 378 o, 8 547 656 | n.es | 1707
1fazfamve CET ] .;_E'—_""""E"E, ) 1,&; 5, BY 2. 13 G.14 B 2T M1
L 15,07 17,47 BT 13,08 o7 | sv.70 | un.e3
Rf30/67/1 o ] ] Zalil 1,48 [T N5 G850 7.v7 | 1.26EwR
. L 17,56 12,56 13,00 .73 1rE 2,77 | j3.sh | jooee
Rfi5/308/11 LaE 5.8 .18 3.17 157 .73 + 0.8: | 10 Foin
. , L 17.35 13,60 [3,65 i 77 10, 44 534 | 12,5 | 0.8
R34 28511 3 i ¥ 581 ] 5 AT FREE E07 1.3Exe] 297 2.7
s fos § N T 18,41 fa8 350 jo.10 23] 953 | s.mn
R38/206/ a2 e I a0 HaaL 355 140 FPE] AT ST T
s 13,13 10, 60 i 1.72 10,30 sma ) 13,0 6.
Rfsfaer/ad R I B.41 302 B SRERE T_BGE] _ 7.0BEWE T T Y
NP \ L 5.70 5 i3 i pe60xd  7.78 103wt 7,95 | 3
Rfz/zesfaL S I 7.9 S R '!ih!,_ = ¥ .aE 3.01] .05 | 3,08
- 3 i 3, 5,10 . 8 2| sse | s
B a0 wr e = ks I B Bomizt .08 | &%
545501 L] L 22,93 106,71 g.oo | 6,87 Ln,00 87| 1757 | 1a.
R34/ 350131 B 1] 1.57 o, 00 T1.65 0, 05EnT B, 67 0, gnEst Bl | o Bgat
TADLE 3
SHRINKALE
T-si[iT
FAIRIE LAD, TRIAL GAWNENT | UORW GRAMENT AFTER | uoRm GRAMONT AFTEM | uDR GRAmET
SAMe L COOE eSS g % SHNINKRGE F SHRIHEAGE 5 HORL LRGP INGE 10 HOME LAURGERIRGSE | COMTROLLED 11TH
% SHRIANAGE | E
: 1743 i 1.5z 1L, Az 13,33
Lsfmife » "-"-' 10,61 B, 78 1. 38ERt 318 o N WS N I
L 19,71 17.45/16.38 1.3 |#.3zf1n02 | 2ovfe a9 | 15083 | 185
(FEETE LT y o 17,7
[5 [P 5 7. 95Ewt | L.73EwE T, En1 | J.IGEWE | .67 L 0.0
) - 16.65 13.56 .68 | 6.af10,33 4,47 11,57 | 11, 12,90
L/43f307f1 S [ 8,55 (=3 W 0,42 T, Gt 0,74 ENE I
L 75,50 15.75 8,65 | 3.33/5.08 15,00 cg0 | 161 | oamas
afamfs | % P Iy 5.68 5.3 T I P .77 | T.J6Eat | 5.08 | 0.3
L 18,93 15,33 3,400.3 £.06 | 3.83 14,72 | as7s | oasep
. . . cifa, . S5, . . i
azfami AL B.03 T B, AlCaty | TooBExt | G.EL/1.B% D.EBLsL | 2.6 | 5.86
8,13
‘s L 18,57 13,76 4.8 | a.97/8.53 jo. 3 3b.5 | 1.3 | anes
4
1az/0ifs b [ 7.05 ERF E A Fat 208 T aafai] F.E%we | b.bifwt] 1.7
i L 7.7 7.80 0.2f,44 | 8.E8at 3.6%xt) B.5SExk | B.88 | 0.69
R/ 30/ 325, 5L §  PUAT _ 5. 53
u .95 .00 TL.900uT | 10.28Ext | 15.10Ext| 1Z.990et | 2.737 | 1.99L=t
7 a7Ext
. L B2e £,29/3,75 345 Z.hgEst | i3] | sp | 7oos o100
kot I WL 5.0 .17 350 157 ik | O thpee | v 93 A 60
. 12,78 10,58 133 | 3.17/6.03 1 B.53 8,33
AjaefaE7fan | g MODW g 7,60 0,17 i.42 0. 5Exk T.BTENE | D 07Est | 0 63Ceel ] 07ixt
. L i5.18 10,68 10,70 | 2.68/7.5 3.1 sz | 1100 | 098
Magfaacfil | i kg i1 o0 T 0 =t |, hilne TL10Fat | 9.7Ea1 | 1.1RERE] 3, ALsE
L [N B.7 &.78 5,805, 32/ .85 .85 B30 [
A6/ 30841 Uy T 2,46 d,7a
i 5 ] 17 |11 .aExt Toobat | e nacat]| T.976al T.aaEat




SHRINKAGE

BRIEFS

TABLE

4

SAMPLE CODE PROCESS CODE FRBRIC LAB, TRIAL GARMENT
% SHRINKAGE % SHRINKAGE
L 11.76 5.66
38/324/0 |
1/38/324/ LBY M 10.76 6.97
: L 11,56 13,91
& 7 Vi ==
1/42/307/9 CeT m ENE 2.770.43
) ™ L 17,54 13.19
1/28/340/1 P H
LARS0T s U 1067 0.66
L 15.07 1.38
0 7 |
R/30/267/11 14 J0H m 3.69 3,20
L 17.56 11.67/5.77
RAZ0/306/11 .
f30/306/11 i m 5,08 1.17
L 6.20 0.95(Ext])
R/30/285/4
/30/288/41 . WBT M 773 6.95
L 5,90 B.52
R/34/267/4 3
e /54/267/41 el U 7.26 1.15
L 11.99 7.25
£
R/26/306/42 WOH . I T
L 13,13 4.63/11.48
R/34/267/42 W
/34/267/42 WOH m B.43 0. 39 Ext)
COURSES AND WALES TABLE 5
SINGLET
SAMPLE CODE PROCESS CODE FABRIC LAB TRIAL GARMENT |WORN GARMENT CONTROLLED
Bu Al Bl Al 11TH WASH
P C 39,10 46.10 a37.80 46.40 44, 20 45,60
1/38/350/1 20 u 368,20 42,30 38,20 41,80 39,60 41,40
y C | 3L.70 40.00 | 3L.80 39,80 40,20 38, 40
1/42/377/1 s w | 37.30 42.30 | 36.20 42.20 20, 60 39.00
C | _aL.60 %6.70 | 42.60 47,20 4660 44,20
3 A
1/38/324/9 bl W | 34.80 43.70 | 40.60 7400 41.00 42,80
SR € | 43.90 49.30 | 41.80 48.60 45.00 47.60
1/42/307/9 LET 1] 42,00 46410 44440 46440 46,00 44,40
C 49,20 56.50 50.40 58.00 56,80 57.40
R/30/267/11 J0H W | 3370 34.60 | 32.20 3. 20 54. 40 54,20
_ C | 39.00 46.00 | 41.40 49.00 48.40 4. 60
R/30/306/11 JOH W | 29.40 31.00 | 28.60 31.20 29. 80 30. 80
PR | 4z.90 Bl.20 | 44.60 51,70 51.20 50.60
HXS_/QEJ/H‘ 30H Tuf 30,30 33,20 31,20 32.00 32,60 33,00
e " C 42,20 47,50 43,00 A7 .80 AT7,00 48,00
R/26/306/42 D W | 29.60 37.80 | 79.80 37.60 140 3L.60
) ) C | 48.10 Ti.60 | 48.40 E6.20 54,60 54.00
R/3&/267 /4
/34/267/42 e W | 32.90 35.80 | 34.20 36.00 34. 40 36. 20
P C 48,70 52,60 49,00 53.60 52,60 51.20
R/30/285/41 wer U | 29.50 32.60 | 30.80 35.20 33,00 32,60
. € | 5i.60 55,80 | 48,40 56,20 56,40 56. 60
R 267
/34/267/41 B U | 32.70 34.10 | 54.20 36..00 33.00 32.80
N € | 7L.60 41.50 | =3.60 41,80 41.20 35.60
RS34 /350,32
|_R/34/350/32 FecH W | 33.00 2,00 | 32.10 32,00 31.40 33.40




TABLE &
COURSES AND WALES

T=5HIRT
SAMPLE CODE PROCESS CODE FABRIC LAB TRIAL GARMENT | WORN GARMENT CONTROLLED
BU Ay BU Ay 11TH WASH
) c | 46.00 52,80 46,20 52.20 £2.80 52,00
1/3ﬂ/3n?zl s il 38.60 43,40 39,60 44,20 43240 31.40
c T 3a.00 | 42,70 75.80 | 43.60 22.80 2240
1/34/359/1 JOH W 36.70 4D.80 37.60 4L.40 58.60 39. 80
C 43.70 50.40 44,40 51.20 51.20 51.20
IXﬂE/SU?/l JoH 1] 41.80 45,70 A0, 40 45,60 44,60 43,40
= L 30 . 50 40,10 31l.20 38,60 38,20 37.20
1/34/377/5 MIDH W | 43.70 16.10 44.80 7 .80 47,60 4680
C 259,60 40.00 29.60 37.60 35.00 36,00
1/42/377/5 F1JOH W | 46.40 %9, 70 7. 20 50.00 49,60 48.60
¢ [ ao.80 4950 42,80 49,40 48.60 %8.80
1/42/307/8 WDH W | 44.20 47.70 45, 60 8. 40 45,40 %5.80
c | s9.20 | 42.70 38. 80 43,60 43.00 41,60
R/30/326/31 TSt W | 734.80 34,90 33,80 76, 80 34.00 %5.00
X C 50,10 52.00 50,60 S54.20 54.00 51,20
R/34/267/31 BT W | 40.10 4160 30,60 42.60 41.60 42.00
€ 1 50.60 57.40 53.50 57.70 58.80 56, 60
R/26/267/31 MO U | 38.10 58,70 38,00 39,60 38. 40 38,80
C | 46.30 5450 47,60 55. 20 55.00 54.00
R/26/285/11 J0H 1y 50,30 53170 30.60 33.20 31,20 BL.40
P C 45.50 48.70 43.00 47,20 45.80 46,40
R/26/306/41 walk [T T 23.40 30.50 79,80 32,40 30.60 30,00
TABLE 7
COURSES AND WALES
BRIEFS
SANMPLE CODE PROCESS CODE FABRIC LAB. TRIAL GARMENT
B Al Bl Al
C 41.60 46,20 40,60 46,60
1/38/324/9
/38/324/ CBT W | 38.80 43,70 42,20 44,80
M C 43,80 49, 30 aé,00 50,00
1/42/307/9 : :
Jaz/307/ il W | 42.00 46,10 43, 20 45,40
. C | 39.10 46,10 38, 40 46,60
1/38/340/1 >
/38/340/ itk W | 38.20 42,30 39,60 42,60
C 49,20 56.50 51.00 57.00
R/Z0/267/11 J0OH
(s W 33.70 | 34.60 | 33.00 | 35.00
C | a9.90 48,00 40,60 40,00
R/30/306/11 -
/30/306/ e W] 29.40 31,00 70,20 20, 60
C | 48,70 52,60 49,20 52.80
R/30/285/41 : :
f f ; e W 29,50 32,80 32,00 32.00
- C | 51.60 55, 80 40,80 55,00
R/34/ 267741 ] = =
'{l f )} BT W 32.20 34.10 32.80 4. 20
C 42,20 47,50 43.40 48,20
R/ 26/ 306/ 4
/26/306/42 WDH W | 29,80 34.10 30, 20 32.00
C | 4B.10 4, 60 %8,00 55, 20
R/34/267 42 wo . .
'f "; '! H ] 32.90 35.80 34,80 35.00




SHRIMKAGE CALCULATED FROM COURSES AND WALES TABLE 8

SINGLET
SAMPLE CODE PROCESS CODE FABRIC LAB. TRIAL GARMENT
% SHRINKAGE % SHRINKAGE
1/38/340/1 J0H b - i;?g 23:3
1/42/377/1 J0H :-u ?i:ig igéi
1/38/324/9 cat b i§;§§ 12:23
1/42/307/9 CBT L’, 13:33 li:gg
A/30/267/11 J0H f,] 13:23 lggf
R/30/306,/11 JOH t 22:32 13:33
R/34/285/11 J0H b 13;23 12:?2
R/26/306/ 42 WDH b 1332 1;:13
rR/34/267/42 WOH ::, léigi lgéé
R/30/285/41 et " 1?:?; 230
R/34/267/41 weT 1'; g:ég 12;2
R/34,/350,/31 1JDH br 33?,3 2::3;




SHRINKAGE CALCULATED FROM COURSES AND WALES TABLE &

T=SHIRT
SAMPLE CODE PROCESS CODE FABRIC LAB., TRIAL GARMENT
% SHRINKAGE % SHRINKAGE
1/3¢/307/1 a0H y M TRCH
1/34/359/1 oH |G T st
1/42/307/1 J0H b 1;:3: ig:gg
1/34/377/5 MIDH b 3;:23 22:;3
1/42/377/5 MIDH = BT A
1/42/307/8 WDH b 2%:33 12:35
R/30/326/31 MwaT b g:gg lé:ég
R/32/267/31 MwBT ; i:;i 3:%%
R/26/267/31 MIDH b li::i 2::3
R/26/285/11 J0H b 11:;; 12:23
R/26/306/41 waT E‘ ;:?g 3:3;

SHRINKAGE CALCULATED FROM COURSES AND WALES

TRELE 10
BRIEFS
SAMPLE CODE PROCESS COOE FABRIC LAB. TRIAL GARMENT
% SHRINKAGE % SHRINKAGE

e ki b Gl e e
1/42/307/9 car b lg:gg lg:g;
/s T — L
R/30/267/11 J0H L et 1;:;;
R/30/306/11 I0H h 22:3? zg:gz
R/30/285/41 weT b 1?:5; ?53?
R/3 267/ 61 WBT b g:;; le:gi

= -
R/26/306/42 WOH = e T

% E =

R/3e/267/ 22 wor | 501 s

10



TABLE 117

(after 46 sheets)

OVERALL AVERAGES: Singlets

yample
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TAELE 17

(after 46 sheets)

Tshirts

OVERALL AVERAGES

53191939355399533453&9
L] " = # ®E & ® W W &8 ® ® * W ®¥ * = L]

3232324333223334332332

Mean
score

23?1544893?24421531?6

3232323323223334322322

=3
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ap
4

|

B NAOND OO T NPT TN OO
Mn&lhh&&h%44t%ttl%hl&133
)

z

O ~MOONNOVONROMDOMAIN T
Wi o 12222&321LLL&&44L&&&&
a5

sample
i
2
4
S
6
?
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RANKING OF OVERALL ARVERAGES

TABLE 13

SINGLETS
SAMPLE SAMPLE PROCESS PILLING COLOUR GENERAL RANK
CODE ND. CODE L0OSS APPEARANCE

1/38/340/1 14 JDH 10 ? ?

1/38/340/1 15 JOH 12 6 11 5
1/42/377/1 25 J0H 6 2 5

1/42/377/1 27 J0H 15 5 13 10
1/38/324/9 10 cat 16 6 10 11
1/38/324/9 12 CBT 15 7 11 11
1/42/307/% 22 CHT 17 7 14 13
1/42/307/9 24 car & 6 g 7
R/30/267/11 | 43 JOH 1 1 1 1
R/30/267/11 | 44 JDH 2 2 3 2
R/30/308/11 | 49 J0H B 6 & 6
R/30/308/11 | 5D JOH 7 5 6 6
R/4a/285/11 | 64 JDH 6 8 3 8
R/3a/285/11 | 65 JOH g 11 B 9
R/2€/308/42 | 40 WOH 11 13 g 14
R/26/306/42 | 42 WOH 10 ] 5 6
R/3a/267/42 | 61 WDH 4 7 z 3
R/3a/287/42 | 63 WDH 13 7 9 10
R/30/285/41 | 46 BT 1 11 3 3
R/u0/285/41 | 48 WBT 14 10 12 1z
Rf3af/267/41 | 59 weT 6 12 13 10
R/3a/267/41 | 60 W8T = 9 6 2]
R/3a/350/32 | 68 MI0H 5 5 15 8
R/2a/350/32 | 69 [MIDH 3 3 14 5
RANGE 1-— 17 1 - 13 1 = 15 1 — 14
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TABLE 14

RANKING OF OVERALL AVERAGES
T-SHIRTS
SAMPLE SAMPLE PROCESS PILLING COLOUR GENERAL RANK
CODE NO. CODE LOSS APPEARANCE

1/34/307/1 1 JDH 8 8 2 6
1/34/307/1 2 JDH 16 12 11 14
1/34/355/1 4 IDH 15 5 5 g
1/34/359/1 5 JOH 14 7 a 11
1/42/307/1 16 JDH 13 B & 9
1/42/307/1 17 JDH 15 B 6 11
1/43/377/5 7 MJOH 3 ? 2 2
1/43/377/5 MIDH & 1 2 3
1/42/377/5 28 MI0H 10 4 7 B
1/42/377/5 29 MIDH g 3 5 6
1/42/307/8 20 WOH 16 5 7 11
1/42/307/8 21 WOH 16 6 B 1z
R/30/326/31 52 MWBT 2 4 3 3
R/30/326/31 53 MWBT 4 3 2 3
R/34/267/31 55 MwBeT 5 10 2 5
R/34/267/31 56 MWBT 1 3 1 1
R/26/267/31 31 MweT 3 4 4
R/26/267/31 32 MWBT 7 9 7 7
R/26/285/11 34 JDH 13 13 10 13
R/26/285/11 3s JOH 10 10 4 ]
R/26/306/41 37 WBT 11 =] 8 10
R/26/306/41 cl:] WerT 12 11 2 11

RANGE 1 - 16 1 =13 1 =11 1 - 14
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TABLE 15

RANKING OF THE S HIGHEST AND THE 5 LOWEST RATED SINGLETS

SAMPLE CODE SAMPLE NO. PROCESS CODE MEAN SCORE RANK
R/30/267/11 43 JOH 4,2 1
R/30/267/11 44 JDH 3.9 2
R/34/285/41 46 waT 3.6 3
R/34/267/42 61 WOH 3.6 3
1/42/377/1 25 JOH 3.5 4
R/ 34/350/22 = MIDH 3.4 5

SAMPLE CODE SAMPLE NO. | PROCESS CODE MEAN SCORE RANK
1/42/3717/1 27 JDH 2.8 10
R/3a/267/42 63 WOH 2.8 10
R/34/287/41 549 weT 2.8 10
1/38/324/9 10 caT 2.7 11
1/38/324/9 12 CaT 2.7 11
R/30/285/41 48 waT 2.6 12
1/42/307/9 22 ceT 2.5 13
R/ 26/306/42 40 WOH 2.2 14
SCORES: 1 = Unacceptable

2 = Poor

3 = Satisfactory
& = Good

5 = Yery Gaod
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TARELE 15

RAMKING OF THE 5 HIGHEST AMD THE & LOWEST RATED T-SHIRTS

SAMFLE CODE SAMPLE MO. PROCESS CODE MEAN SCORE REANK
R/34/267/31 56 MUBT 4.3 1
1/34/377/5 7 MIDH 4.0 2
1/34/377/8 8 MIOH 3.9 3
R/30/326/ 31 52 MwaT 3.9 3
R/70/ 326/ 31 53 MWBT 5.9 3
R/28/287/ %1 31 MWET 3.8 4
R/34/267/31 55 MuBT 3.6 S

SAMPLE CODE SAMPLE NO. PROCESS CODE MEAN SCORE RANK
R/26/306/41 37 WBT 2.0 10
R/26/7306/41 38 weT 2.9 11
1/34/359/1 5 J0H 2.9 11
1/42/307/1 17 J0H Z.9 11
I/42/307/8 20 WOH 2.9 11
1/42/307/8 21 WOH z.B 12
rR/26/265/11 34 J0H 2.5 13
1/34/307/1 2 J0OH 2.3 14
SCORES: 1 = Unscceptable

? = Poor

3 = Satisfactory )
4 = Good

5 = Very Good

16




DIAGRAM 1

Bricka . b HEASUTETIEn Y .
q '\E:\ne‘:j“\ p D waidihy
_ Yok reasuwsnast
%'&i\e{‘ 4 reosuenents
'l_ Lrg:‘s“& | Dovs m“f.‘\
m = Bacr reasuwnenk
T- shird, 5 reasuenents

17

3 L@ﬂm Awoidiy
- ‘%ar}a ﬁmﬁmﬂf .



Lab Tral Grarrenl

Tesdock.
Su =00
/9
IDM x s
WDH & //
" HIDH +
. cBT o /
al | ‘/
T yd
&
26 /
3 /
e
19 s
g
17
-+
1
[1-]
»
"
12
VL
M
1=
q
§ q 1] L s TH w7 % 14 o a1 2 1§ iy 2§

b et Sharinhoge o T-Shirs, Sunglehs avd Briete

18

?n'\.'l\\ Redoxed fubdc



Lab Tral Garmeub

GRAPH 2

M

/R Swkage o T-Shid, Sivejels oud Brcks

Tnredodz,

IDH x
wev a
HIDH +
C®T o

p ¥
b+

3 ) b [ 6 7 3 9 o i VA (33 W15
Fully fedoxed fbrc

19

"
Y
-



[ Lo g

ol Tral

Fo Linsgth Sriaage on T -Shith, Sugieh awd Brisk,

141 Rils
+
1% 5 oe
5 -
-
Tow x
Ve / - AT &
O O
I = - TnT o
e BT oW
" i Eb & e
i
[} § ”
L / .
L 2
u '/,/ 5
a
T r
/
‘B ¥
5 [
p a
B ’
Ay
"
f
J T SO S S B I L L . B T TR T T % -

Full, Ldared Galoric

20



Lak THal Garwteult

GRAPH 4

To Width Shimase  on  T-Shitk, Sueets aud Breds

Ixl Rt /

Jou
waT
WO
Hwer
Hiow

tpbke =
™

Fu u-._\, Relowed Cabne

21



U™ ol

. |

wora aamaaks  aper cadrmiled

R A IV S

Lo woda

L HIDH+

s chgw s\,mkuae on T =Sl and SQA%LJ(’ - Lyona %qmm‘ts

22

% M T w11

'?.uuﬁ QLA(LM &Lbri(_,

k=)

5



worn gpments  obiel conkeollgh W wosla

il

el Wigkh Showkoge o T-SWiks and Dwglels /ldm

A A GOl E N T i W A D Sl ¢
' 5 : BT o

P T P N S M

SWbH oA ' b

B e s A SR Wl

23



wern grenls aflr conbmilel 117 Sark,

2 '_napu.:!:!‘.- arelage e Tothnibn sl -‘-w.l.-nl'u.k'l. /xj:x

iy —
5 !
- — il —— -
] ] -
i R _I0M w g
! AT . // N *
LT " =
F i T Vi . "

LN T R L L I R A .Y

24



GRAPH 8

o gamenrs ater codmlled L™ wash

q o r e e e

A WhidHa 5‘nﬁmknc§: on T-Shivs onad "am.g"'.&'s

E,

Rib,

WRT -

B vl . -

Hunt o
HIDdh 4+

i3 &k €. ¢ T ¢ % w 0 Wn

) RS R il s S O .Ful'aj Refoxed Cabne

25

L]



tHal

Lab

Guwteu b

g0

w2,

Wales [ b o T—%L«w%}‘b%\d‘ ol Brieks,

Wredoce. O waieotes, ather wosk. Ayoe
IV x i
bW &

HIOW +
C®T o
@.
(=1}
=
¥ e
« /7
y
rd
¢ &
o
o /
X
%
®
X
E
7 ren e LG v mee RE >
Colovi

26



Lalo Tra\ Gorriad

3B

s
4]
0
by

)

EL

32

39

GRAPH 10

Cmmm@Jﬁuxmxt%hﬂ%ﬁﬁqﬁkwwiﬁﬁdﬁ.

wkerlecle,

C}\hdiﬂh&ﬁ:ﬂ“&rHQSL

IDH x
Wow A
HIDW +
cRT o

QHWWW' Ry 56 5% 5& 56 5%

, flede

27



Lok Trial Crameal.

&

g2

(Coumes [ Ben on T"cb\i»’rr%%'td:’ and Brieds

Rﬂo‘ = oL
Os\;dirukﬁ ﬂiﬁ‘r{u&lﬁ

I0% x
LWRT o
Wow A
a
+

HueT
H30w

GRAPH 11

Ww M W ko 42 by ke ¥ SO §1 S T S 60
levic .

28



Lak Thn'l Gartew k

L2

L%

[
i
=
o
T
[+ =
a

Wolts [Hem, m'{-’o\ai*l%u@b{' ok Bneds

Rb. ®
O wicakes ol ety

IDuw % /

LRT » o
wou 4 G')/"' o
Huat a

MIDR + /

oG k33 HO L
@lodc

29

l.J'::}C.--



-

LABAEL

i,

Wi

ol icd

.\_'!K‘EJC

&,

[ENTal ot

AT S

wh

o R I I S SN

$L<:

oy
)

e
.

S, P

)‘} -

GRAPH 13

e,

Joum x
wou A
NIDH +

Tt oy &

Courtis /Ben a1~ Saitks cund, “:.w_g-_:&;,

/ 20e

o To T M . A )

PO OBL WE S ST 3% sk oo
Tull Lehowedh, Trome

30



[P, =AY

[
1

§ L HA

Ldny

Gartieule adee raabelled

i

EY

3

1L

1

GHAFH 14

Lars fhen on T-Saits cond, %Lv%\dk

i ade
I0on x
WDH &
HIDH+
ClTe +~
+
a
V a
yd
o
/ :
/(/ x
o
/8
Py
/ I's
/4’
/ : g

| 50 Gl %L &t WG FE L& &1 4% w4 %0

"F;L«.‘L"n-ﬁ Lelayed . Falsc

31



WerA flo.mm"r!; aber  conbolicd W Lyaha

Coumes /et oA T-Suits ol c-:'u}ﬂ:.&’rs

&
I0R X &
% LT » y
uw
. WOH A '/
. g Kwer g a
HIDH+
St 5 . /4/
52
/
F
e
"I%" >
o L ]
% L]
[
“ o
" *
|
"y
3L
oL ELS als T D WL o5 GG %o L %% S6

g&\\'m‘ CQelored  Suboric,

32

.



wern Gaments afer conbelad WP Dokt

Wakes [t ea T-2hitt omd 'bwﬂ‘-‘i{"b

+1
" Rk,
I0H
4o WeT .
WOH A
A HunT O
o HIDH & *
¥ i
o
=4
37 &
) &
35
x &
i b
.'_
3 vl
P
"
¥ &
b P
-
0 ]
29
2%
21
el 11 % T % W WL Fs e %8s 36 37 % ™

T )_‘llu} fedared . Falore

33

%0

|

L



Lab Tral Guoreul

g-le)

1%

%‘-;\m\mﬁg coden e,

GRAPH 17

Rib L@
W@

Inperlocke L x
Woe

T o

ol Conrsee
i Lweles

iy

16

34

o 2

24

Qg ek

a6

iE

folone  Tlaruaso N

30



Tl Gameut

Lab

GRAPH 1B |

. %Ma%_%mmmcmwﬁs oand  wales - TT-tlaid

| '-b@; | i i i i _

W e -

b % e L W b W 2o 21 ek AL ag %o

folovic-

35

7 %



Lol Avial Gaament

%ﬁan@ﬁﬂkﬂr colenlold  fon Coumes omd uxa\ts - Rrefs

R“;_- L&
wW®

GRAPH 15 |

Wwetode L x

W oe

1Y

36

1% b 1e) 2
fuloric

14



Appendix 1

I nter national I nstitute For Cotton
Method Of Test
KT1B

Deter mination Of The Dimensional Changes Induced In Cotton
Weft Knitted Fabrics By A Specified Relaxation Procedure.

May 1978

Principle

A fabric is subjected to a specified procedure and dried under the appropriate conditions, and
any changes in dimensions are determined.

Method 2: By washing and tumble drying followed by soaking and tumble drying.

Apparatus
1. Hoover automatic De-L uxe washing machine.
2. Hoover tumble dryer.

3. Two Perspex templates a) 25 x 25 cm and b) 50 x 50 cm, both having equidistantly
located measuring marks on all sides (Figure 1).

Figurel

NB: Markingson AD are opposite those on BC (width measurement) and the markings
on AB are opposite those on DC (length measurement).

4. Ruler and indelible pen.
5. A domestic automatic washing powder.
6. Lissapol NX or equivalent wetting agent.
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7. Means for providing the standard atmosphere for testing textiles specified in B.S.
1051, namely 65 +2% RH and 20 +2°C.

Test Procedure
Conditioning

Samples are alowed to condition until they have reached equilibrium in the standard
atmosphere for testing textiles (minimum 4 hours).

Specimen Preparation
1. Thesampleislaid on aflat surface removing wrinkles without stretching.

2. Five test specimens are prepared for each conditioned fabric sample, a minimum of
20cm larger in both directions than the required size of template, e.g. the 25 x 25 cm
template requires a specimen of at least 45 x 45 cm.

3. The required size of template is placed centrally on the specimen so that one edge
followsawaleline.

4. The test areais defined by drawing round the template. The three measuring marks
are then drawn on each side of the square ABCD (Figure 2).

Figure2

Laundering
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1. Recommended loading for absorbent materials in a Hoover De-Luxe washing
machineis 2.75 kilos (6 1b).

2. The specimens are weighed and placed in the machine. Where necessary, the load is
made up to 6 1b.

3. The prescribed amount of washing powder is placed in the dispenser and the machine
set to wash at 60°C with along spin.

4. On completion of the wash cycle, the load is tumble dried at the highest temperature
setting, establishing the required drying time.

5. After the first wash-and-tumble-dry cycle has been completed, the specimens are
soaked in cold water with afew drops of Lissapol NX for 10 min, hydroextracted and
then tumble dried for the same time as was established in 4.

6. The soaking and tumble drying is repeated a further three times, making a tota of five

cycles.
7. After the fifth tumble drying cycle the test specimens are conditioned before
measuring.
M easur ement

The specimens are laid on aflat surface, removing wrinkles without stretching.
The distances between the pairs of marks are measured and recorded.

Calculation Of Results

The mean changes in dimensions in both length and width directions are calculated and
expressed as percentages of the original mean length and width respectively. The 95%
Confidence Limits and the % Accuracy are also calculated.

An extension isindicated by the prefix Ext.

References

B.S. 1051
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MERIDIAN GROUR APPENDIX 2

TECHNICAL SERVICES

NAME Dept.
Date I=sued

Garment Ref.

WEARER TRIAL REPORT

Will you please take part in a trial of seseeeancns T
tevesse COLOUT ssussunsssssessnssa @nd give as much of the following
information as is relevant (see also overleaf).

Please wear 8 MINIMUM Of..sasnsrssss«08YS, handfmachina wash minimum
sesenenssnsetimes and return to the address overleaf Dy..scivesacssernnnsncnniannan
FIT AND COMFORT Satisfactory/Unsatisfachoryeceesesenssssesssnassrarsansssrsssansss
WHEM FIRST WORN:= comment on

a) Fit (Appesrance 4+ ShEPE)ssussrresaancecsanaansnetonssatastansrsesnsssstossassnanas
D)  SiZiMQeeeuscnencsasncnnmasassssssasassssnrssstsssssatasssnanssnnasssaaarantonsone
£) Comfort (Fabric + ShapE)esesccccaescsennnaanssssssasarsnrransssrssssssasnnsananns
FIT AND COMFBRT Satisfactory/UnsatisPactOrYessrsecsnsaaasactoasonnastansscisasnssns
AFTER WASHING:-—

COmmMEnt..esesonosonsmnnnns P e R E NN R R

WASHING  Product USedi=.seessesccssaansnsssanssssssssssscssasnssasssnnssnssossnssnsnne
Soaked:- YES.......a---....;.|-....Nﬂ‘q------...-----.-.-o-nai----a-o---v-

Washing Methodss=MACHINE. . ceeescrsovasrsanasHAND e v anne e aarananansnsss

DRYING Method:— SPUN.vesssssananssnssannnsesldAIPsancciensecrecncnssscnsnnsnns
Final Dryingsi= LINEseeececsannacnessellATossannnasnsnanaa TUMBLE.qevuunennnas

IROMING YESusswsssanusnsssrannrnsssnsl0uuccncnnnnnnnnanas

YOUR OPINION OF THE GARMENT PERFORMANCE

a) Fabric and Garment ADPESTaNCEuasssrsrsansnnsanasnsrananasarnssastsssistsansnsns
b) Fit (Distortion Shape/ShTinkage)..esssssssssssrrnsscasosussssasannnssanssssasans

) BiZINGussssramsssssssnasesssacnsnsnasannnsnsasstasitattaransssssnsnssneasassnsns

) COMFOLtuessasasussasnsnrassnnsacasssacssanasnassrnninnssss dssssraEEssrEsrEname s

WouLD ¥OU BUY THIS GARMENT? serececacccnansressnanesnrssnarncns R

OTHER REMARKS

R e s R R R R R B R E R R EE TR AR EEEYTEMAEE e R R R E AR ]
R R I R R A ) B N I A D L I
G E e B E B R R B E S B SR EEE RS AR EEETERASS R P R L I R R R FeE EEEAEEEIRTRE BN
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MERIDIAN GROUP

WEARER TRIAL CALENDAR

Please tick in the appropriste column when worn.

Appendix 2 Cont'd...

Date Appirox. -Hours Worn Washed Date fApprox. Hours Worn Washed
15 12 5 3 15 17 [
1 1
2 2
3 3
] 4
5 5
6 &
7 7
B 8
9 9
10 10
11 11
1z 12
13 13
4 14
15 15
16 16
17 17
18 18
15 18
20 20
21 21
22 22
23 23
24 . 24
25 25
26 26
27 27
28 26
25 2z
30 a0
31 351
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APPENDIX 3

VISUAL ASSESSMENT OF THE WEARER TRIAL GARMENTS

Our Objectiuve — To determine for a series of interlock end rib fabrics the

effect of construction and processing routes on the wear performance of a

garment.

Methods of Assesament

Tun styles of garments have been used in the trial - T-shirts and Singlets.

Each styles will be sssessed separately.

Two worn garments are to be compered with a control and assessed visually

for three variables which are:—

1, Pilling

The pilling on the worn garments is to be assessed against the attached shesi

of standards, numbered 1 - 5.

2. Colour Loss

The worn garments are to be compared with the control and rated numerically
as the example on the sheet provided. Only the loss {fading) in colour must

be compared, any change in colour should be ignored.

3. General Appearance

The worn garments are to be compared with thes control and rated numerically
=5 the example on the sheet provided. Any size difference must bhe ignored,

but include seam puckering, shape distortion etc.
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