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ABSTRACT
Ahmedullah ANM, Ahmed M, Foisal ABM, Patuwary Al (2018) Analysis of the properties of jute/cotton blended fabric after different
washing process. J. Innov. Dev. Strategy. 12(1), 7-10.

The aim of this work is to investigate the properties of Jute/Cotton 20/80 (20% Jute & 80% Cotton) blended denim
raw fabric after several washing process such as Enzyme, Stone and Acid wash. It is observed the properties changes
in Jute/Cotton blended 3/1 twill denim fabric after three different wash. The changes in GSM, Shrinkage%,
Mechanical strength, Abrasion, Pilling, Colour fastness to wash and rubbing after different washes are evaluated. The
use of fabrics made from Jute/Cotton blended yarns would surely strength our economy by cutting a part of the cost
incurred for importing cotton and enhancing the value addition due to locally produced cheaper jute as a raw material.
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INTRODUCTION

Denim washing has totally changed the market potential and demands of denim fashion around the world.
Garment is uncomfortable to wear without washing due to its weaving, dyeing and printing effects. It essentially
needs a finishing treatment to make it softer and smooth which enhance wearer’s comfort that is why washing is
one of the most widely used finishing treatments due to its effects on appearance and comfort. There have been
many attempts to use chemicals in denim garment washing. The most commonly used denim washing methods
are enzyme wash, bleach wash, acid wash, stone wash etc. Many researchers are engaged in research to
investigate the effect of various washing on physical, mechanical and colour fastness properties of cotton and
stretch denim fabric. (El-Dessouki 2015), (Hafeezullah et al. 2014), (Solaiman 2015), (Hasan et al. 2017),
(Sarker et al. 2016), (Hossain et al. 2017), (Ahmedullah 2012).

In the present work, a few properties of Jute/cotton blended denim fabrics after different wash has been
evaluated. The objective of this study is to assess the effect of different wash on the various properties of
Jute/cotton denim fabric. Denim washing was carried out with enzyme wash, stone wash and acid wash at Jeans
Concept Limited, Bangladesh. After different washes the properties like GSM, shrinkage, tensile strength,
abrasion, pilling, wash and rubbing fastness were evaluated to study the washing characteristic of denim fabric.

MATERIALS AND METHODS
GSM and Shrinkage%o

The GSM (Gram per Square Meter) was measured by cutting the fabric sample with GSM Cutter. Then the
weight of cut sample was measured by electronic balance. After that the weight was multiplied with 100 and the
result was found. Shrinkage was determined by a glass template put on fabric sample which was square in size.
There were six marks on glass template and distance between two marks was 50 cm. marking the sample fabric
by unchangeable marker. Then samples were sewn by hand sewing machine and washed at 60°c temp for 90
min. After washing the fabrics were taken out and dried.

Tensile strength

Universal Testing Machine was used to determine the breaking force of the fabric samples. Strip test and Grab
test methods ASTM D5035-11 were used.

Abrasion and Pilling

Martindale Abrasion & Pilling Tester was used to determine the abrasion and pilling of the sample fabrics.
Abrasion and pilling tests were carried out at maximum 1000 cycles and 2000 cycles respectively. After regular
intervals the sample fabrics were collected, weighted and compared with the sample fabric weight before
abrasion and pilling.

Colour fastness to wash and rubbing

Color fastness to wash was determined according to the test method ISO 105 C06. To determine the color
fastness to Rubbing, Crock Meter was used. Color Fastness to Rubbing was followed according to test standard
ISO 105 X12:2002.
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RESULTS AND DISCUSSION
Photos of Denim fabric

Table 1 shows the photos of raw denim and different washed denim fabric samples such as enzyme, stone and
acid washed.

Table 1. Photos of different washed denim fabric samples

Denim Enzyme washed Stone washed Acid washed

GSM and Shrinkage%

Table 2 shows the changes in GSM and the shrinkages of the fabric samples. The average weight of the raw
sample was 346, after the enzyme wash sample was 336, the stone wash sample was 330 and finally the acid
washed sample was 324. The shrinkages in warp way was -1% for raw and enzyme while the stone and acid
washed fabric samples’ shrinkage was -2%. In weft way the shrinkage was 2% both for raw and enzyme washed
fabric, in stone washed the shrinkage was found 4% and in acid wash it was 5%.

Table 2. Changes of GSM and Shrinkages of different washed fabric

Types of Denim | Raw | Enzyme | sStone | Acid
GSM 346 336 330 324

. Warp way -1% -1% -2% -2%
Shrinkage weft way 2% 2% 4% 5%

Tensile strength

Table 3 represents the breaking forces of the denim fabric samples in strip and Grab test method. The strength
was determined for raw, enzyme washed, stone washed and acid washed fabric samples in warp and weft wise.

Table 3. Changes in strength of the fabrics after different washes

Strip Method | Grab Method
Breaking | Direction Enzyme  Stone Acid Enzyme  Stone Acid
Raw Raw
Force N wash wash wash wash wash wash

Warpway| 980.39 841.07 80287 69192 561.6 545.25 452.04 405.28
Weftway | 428.25 421.31 41329 3235 24497 24011 239.86 180.11

It was found that the warp wise breaking forces were greater than the weft wise. And the washing samples were
weaker than the original raw sample. The tensile strengths were decreased gradually after Enzyme, stone and
acid washed samples in both the warp way and weft way.

Strip Test Method Breaking Force Grab Test Method Breaking Force
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Fig.1. Graphical representation of breaking forces of different washed fabric
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Analysis of the properties of jute/cotton blended fabric after different washing process

According to Figure 1 in Strip test method, it was found that breaking force of the raw denim was 980.39N
along the warp direction. The breaking forces were after enzyme wash 841.07N, stone wash 802.87N and acid
wash 691.92N. The weft wise breaking force of the raw denim fabric samples was 428.25N the enzyme, stone
and acid wash were 421.31N, 413.29N, 323.5N respectively.

In Grab test method, it was found that breaking force of the raw denim was 561.6N along warp direction. The
breaking force after enzyme wash 545.25N, stone wash 452.04N and acid wash was 405.28N. The breaking
force along the weft direction was 244.97N, 240.11N, 239.86N, and 180.11N for raw, enzyme, stone and acid
washed fabric samples respectively. It indicates the strength was declined with the different wash effect.

Abrasion and Pilling

Table 4 shows the results of abrasion tests of the raw denim, enzyme, stone and acid washed fabric samples for
100, 250, 500 and 1000 cycle intervals. It was seen that the weight has been decreased with the cycle intervals.
The weight of the fabric samples (before abrasion) raw, enzyme, stone and acid was 390, 376, 370 and 365 mg
respectively.

After 100, 250, 500, 1000 cycles the weights of the raw denim sample were 387, 387, 386 and 385 mg, the
weights of the enzyme washed were 374, 373, 371 and 369 mg, the weights of the stone washed fabric samples
were 368, 367, 365, 360 mg and the acid washed fabric samples were 362, 360, 359, 357 mg respectively. It was
clearly observed that the weights were decreased with the increase of abrasion cycles interval.

Table 4. Changes of weight of the fabrics after different washes due to abrasion

Raw | Enzyme | Stone | Acid

Abrasion Test | Cycle interval | Wt. of fabric in mg before test 390 376 370 365
100 387 374 368 362

250 Wit. of fabric in mg after 387 373 367 360

500 interval 386 371 365 359

1000 385 369 360 357

Table 5 shows the results of pilling test of the raw and different washed fabric samples in different cycle
intervals. It was measured in 125, 500 and 2000 cycles. It was seen that after 125 cycle, the raw and enzyme
washed fabric samples’ rating was 5, which indicates no pilling on fabric. The stone and acid washed fabric
shows the result 4-5 rating, indicating slightly pilling or no pilling on the fabric surface. The pilling rate for all
the fabric samples were 4-5 at 500 cycles. Again after 2000 cycle the rating of raw fabric was 3-4 which
indicate the moderate pilling. The results were 4 rating for enzyme, stone and acid washed fabric samples which
indicate slightly pilling.

Table 5. Changes the fabrics after different washes due to pilling

P_'I_I‘I;Srlg il’(]?[ZI(’:\I/eEU Interpretation of pilling grade Raw Enzyme | Stone v'?/\glsﬂ
125 5= No Pilling 5 5 4-5 4-5
500 4-5= Sllghtly pllllng or no pllllng 4-5 4-5 4-5 4-5
4= Slightly Pilling
2000 3-4= Moderate to Slight pilling 3-4 4 4 4

Colour fastness to wash and rubbing

Table 6 shows the wash and rubbing fastness of different washed fabric samples. The staining on Di acetate
fabric was 4 for enzyme washed fabric, the stone washed and acid washed fabric samples were 4-5. The
bleached cotton was 3-4 for enzyme washed and 4 were in stone and acid washed fabric sample. In polyamide
the staining rate was 4 for enzyme washed and 4-5 was for stone washed and acid washed fabric. For polyester
and wool the staining rate was 4-5 for all the washed fabric samples. For acrylic, the staining rate was 4 for
enzyme washed sample, 3-4 in stone washed and 4-5 in acid washed fabric samples. The change in colour of the
enzyme washed fabric sample was 3-4. The stone and acid washed fabric samples’ change in colour was 4. The
results of dry rubbing fastness rating was 4 both for enzyme and acid washed fabric sample, the rating was 3-4
for stone washed fabric. The wet rubbing fastness was 1-2 both for enzyme and stone washed fabric samples and
2 for acid washed fabric.
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Table 6. Results of wash and rubbing fastness of different washed denim fabrics

Wash and rubbing | Staining on different Enzyme Stone Acid Interpretation of
fastness test fiber wash wash wash grey scale rating
Di Acetate 4 4-5 4-5
Bleached Cotton 3-4 4 4
Poly Amide 4 4-5 4-5 5= Excellent
CF to wash Polyester 4-5 4-5 4-5 4= Good
Acrylic 4 3-4 4-5 3= Average
Wool 4-5 4-5 4-5 2= Poor
Change in Color 3-4 4 4 1= Very poor
. Dry 4 3-4 4
CF to Rubbing Wet =) 12 >

CONCLUSION

The properties of the jute-cotton blended fabrics were evaluated after three different washes such as enzyme,
stone and acid. The study reveals that, the changes in the properties such as GSM, shrinkages, tensile strength,
abrasion, pilling, wash and rubbing fastness of blended yarn denim fabric are not remarkable and can be
comparable with 100% cotton denim fabric. It may reduce the dependability on importable cotton fiber. It can
be said that, not only depending on the cotton fiber but also jute-cotton blending may reduce the dependability
on 100% cotton yarn. The use of fabrics made from Jute-Cotton blended yarns as well as wash effects would
surely strengthen our economy by cutting a part of the cost incurred for importing cotton and enhancing the
value addition due to locally produced cheaper jute as a raw material, an opportunity to integrate the blended
yarn into the production of jute-cotton denim and other heavy fabrics also.
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