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Abstract

The study of friction and wear characteristics in general engineering materials has been an area of ex-
tensive research over the past few decades. However, limited studies have explored the tribological prop-
erties of silk fabrics. This study specifically examines the two-body abrasive wear behaviour of Thai silk
fabric. The research evaluates the effects of key wear factors, including applied load, sliding speed, and
abrasive media grain size, on the wear performance of silk fabric specimens.

Experimental Design and Methodology

Areciprocating abradant sheet testing machine was used to conduct the wear experiments.
This machine enables controlled variation of multiple wear parameters in accordance with a
designed experiment approach. The operational mechanism is illustrated in Figure 1.
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Figure 1: Exploded view of test apparatus.
Test apparatus and procedure

The testing apparatus comprises a fixed rectangular plate equipped with edge clamps
to secure the silk fabric specimen. The surface of the plate is designed to prevent specimen
slippage. Load application is achieved by placing an appropriately selected deadweight at the
designated pin atop the plate. The reciprocating block, to which the abradant sheet is affixed,
oscillates at a rate of 30 to 6045 double strokes per minute, with a stroke length of 20+2mm.
Clamps on either side of the block hold the abradant sheet securely. The machine is equipped
with a resettable counter to monitor the number of cycles and speed during the test. The drive
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system consists of a motor-driven cranking rod linked to a sliding
bar via a connecting pin. During operation, the silk fabric specimen
moves back and forth over the abrasive sheet. Adjustments to the
vertical and horizontal alignment of the specimen and abradant

sheet allow for control of stress intensity. A full factorial Design of
Experiments (DOE) was employed to systematically investigate the
effects of wear variables [1], with the experimental setup details
summarized in Table 1.

Table 1: Independent wear variables and their levels and dependent weight losses.

Run Order Applied Load (g) Reciprocating Speed (rpm) Abrasive Media No. Weight loss (mg)

1 100 100 #1200 48

2 300 120 #1200 125.1
3 100 120 #600 520.4
4 100 120 #1200 98.2
5 300 120 # 600 100.5
6 300 100 #1200 45.7
7 300 100 #600 200.3
8 100 100 #600 48.4

Experimental Results and Analysis

Figures 2&3 present the primary and interaction effects of
independent wear variables (applied load, abrasive media grain
size, and speed) on the weight loss of silk fabric specimens.
Results indicate that applied load is the most significant factor
influencing wear, with higher loads resulting in greater weight loss
[2]. Additionally, both abrasive grain size and speed contribute

to wear behaviour, where coarser abrasives and higher speeds
generally lead to increased material removal. Notably, interaction
effects were observed; for example, at higher loads, the influence of
abrasive grain size was more pronounced. These findings align with
prior research on the wear characteristics of Thai silk fabrics and
highlight the effectiveness of DOE in analyzing multiple variable
effects in tribological studies.
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Figure 2: Main effects of independent wear variables on weight losses.
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Figure 3: Interaction effects between independent wear variables on weight losses.
Conclusion 4. Punrattanasin N, Nakpathom M, Somboon B, Narumol N,
Rungruangkitkrai N, et al. (2013) Silk fabric dyeing with natural dye
Based on the experimental findings, the following conclusions from mangrove bark. Industrial Crops and Products 49: 122-129.
can be drawn regarding the abrasive wear resistance of Thai silk 5 Deveoglu O, Karadag R, Torgan E, Yildiz Y (2018) Examination of dyeing
fabrics: properties of the dyed cotton fabrics with barberry (Berberis vulgaris L.).
Journal of Natural Fibers 17(8): 1089-1098.
A.  The primary wear factors-applied load, abrasive grain )

. o . 6. Shabbir M, Rather L], Azam M, Haque QMR, Khan MA, et al. (2018)
size, and speed-have a significant impact on the two-body Antibacterial functionalization and simultaneous coloration of wool
abrasive wear performance of silk fabrics. fiber with the application plant-based dyes. Journal of Natural Fibers

17(3): 437-449.
B. Increasing the applied load and using coarser abrasive
. bstantially elevat ioht 1 indicati t 7. Narayanaswamy V, Ninge Gowda KN, Sudhakar R (2013) Dyeing and
grains substantially elevate welg 0ss, Indicating a strong color fastness of natural dye from Psidium guajava on silk. Journal of
interaction effect between these two factors. Natural Fibers 10(3): 257-270.
These results contribute valuable insights into the tribological ~ 8. Monghkolrattanasit R, Krystufek ], Wiener ], Studnickova J (2011)
behaviour of silk fabrics and demonstrate the utility of a DOE-based Natural dye from eucalytus leaves and application for wool fabric dyeing
. ] i bu using padding tecnniques. In: Kumbasar EA (Ed.), Natural Dyes,
approach in analyzing wear mechanisms. Zagreb Intech Publisher, Crotaia, pp: 57-78.
References 9. Kilinc M, Canbolat S, Merdan N, Dayioglu H, Akin F (2015) Investigation
. . . of the color, fastness and antimicrobial properties of wool fabrics dyed
L Adeel S_' RehmanF, _Hameed_ A, Habib N, Kiran S etal. (2018) Sus_tamable with natural dye extracted from the cone of Chamaecyparis Lawsoniana.
extraction and dyeing of mlcr.owave—treated silk fabric using arjun bark Procedia Social and Behavioral Sciences 195: 2152-2159.
colorant. Journal of Natural Fibers 17(5): 745-758.
. . L 10.Lee YH (2006) Dyeing, fastness and deodorizing properties of cotton,
2. Nam C, Xiang C (_2019) Natural dyem_g applications of u_sed Co_ffee silk, and wool fabrics dyed with coffee sludge (Coffea arabica L.) extract.
ground as a potential resources. International Journal of Fashion Design, Journal of Applied Polymer Science 103(1): 251-257.
Technology and Education 12(3): 335-345.
11.Repon MR, Islam MT, Mamun MA (2017) Ecological risk assessment and

3.

Adeel S, Salman M Bukhari SA, Kareem K, Rehman F, et al. (2018) Eco-
friendly food products as a source of natural colorant for wool yarn
dyeing. Journal of Natural Fibers 17(5): 635-649.

health safety speculation during color fastness properties enhancement
of natural dyed cotton through metallic mordants. Fashion and Textile
4(24): 1-17.

Trends Textile Eng Fashion Technol

Copyright © Surapol Raadnui


https://www.tandfonline.com/doi/abs/10.1080/15440478.2018.1534182
https://www.tandfonline.com/doi/abs/10.1080/15440478.2018.1534182
https://www.tandfonline.com/doi/abs/10.1080/15440478.2018.1534182
https://www.tandfonline.com/doi/full/10.1080/17543266.2019.1640291
https://www.tandfonline.com/doi/full/10.1080/17543266.2019.1640291
https://www.tandfonline.com/doi/full/10.1080/17543266.2019.1640291
https://www.tandfonline.com/doi/full/10.1080/15440478.2018.1521762
https://www.tandfonline.com/doi/full/10.1080/15440478.2018.1521762
https://www.tandfonline.com/doi/full/10.1080/15440478.2018.1521762
https://www.sciencedirect.com/science/article/abs/pii/S0926669013002148
https://www.sciencedirect.com/science/article/abs/pii/S0926669013002148
https://www.sciencedirect.com/science/article/abs/pii/S0926669013002148
https://www.tandfonline.com/doi/full/10.1080/15440478.2018.1558143
https://www.tandfonline.com/doi/full/10.1080/15440478.2018.1558143
https://www.tandfonline.com/doi/full/10.1080/15440478.2018.1558143
https://www.tandfonline.com/doi/abs/10.1080/15440478.2018.1500336
https://www.tandfonline.com/doi/abs/10.1080/15440478.2018.1500336
https://www.tandfonline.com/doi/abs/10.1080/15440478.2018.1500336
https://www.tandfonline.com/doi/abs/10.1080/15440478.2018.1500336
https://www.tandfonline.com/doi/full/10.1080/15440478.2013.797948
https://www.tandfonline.com/doi/full/10.1080/15440478.2013.797948
https://www.tandfonline.com/doi/full/10.1080/15440478.2013.797948
https://www.sciencedirect.com/science/article/pii/S187704281503760X
https://www.sciencedirect.com/science/article/pii/S187704281503760X
https://www.sciencedirect.com/science/article/pii/S187704281503760X
https://www.sciencedirect.com/science/article/pii/S187704281503760X
https://onlinelibrary.wiley.com/doi/abs/10.1002/app.25221
https://onlinelibrary.wiley.com/doi/abs/10.1002/app.25221
https://onlinelibrary.wiley.com/doi/abs/10.1002/app.25221
https://fashionandtextiles.springeropen.com/articles/10.1186/s40691-017-0109-x
https://fashionandtextiles.springeropen.com/articles/10.1186/s40691-017-0109-x
https://fashionandtextiles.springeropen.com/articles/10.1186/s40691-017-0109-x
https://fashionandtextiles.springeropen.com/articles/10.1186/s40691-017-0109-x

TTEFT.MS.ID.000746. 10(5).2025

1271

12.Habbal O, Hasson SS, El-Hag AH, Al-Mahrooqi Z, Al-Hashmi N, et al.
(2011) Antibacterial activity of Lawsonia inermis Linn (Henna) against
Pseudomonas aeruginosa. Asian Pacific Journal of Biomedicals 1(3): 173-
176.

13.Reddy N, Han S, Zhoa Y, Yang Y (2012) Antimicrobial activity of cotton
fabrics using treated with curcumin. Journal of Applied Polymer Science
127(4): 2698-2702.

14. Lee YH, Hwang EK, Jung Y], Do SK, Kim HD (2010) Dyeing, fastness and
deodorizing properties of cotton, silk and wool fabrics dyed with amur
corktree, Dryopteris crassirhizoma, Chrysanthemum boreale, Artemisia
extract. Journal of Applied Polymer Science 115(4): 2246-2253.

15.Lee J, Ko ] (2016) The characteristics of natural dyeing with mulberry
leaf and coffee powder using zinc mordant. Textile Coloration and
Finishing 28(2): 118-123.

16.Baig R, Rajput AW, Hussain D, Najam M, Amjad R (2019) Eco-friendly
route for dyeing of cotton fabric using three organic mordants in reactive
dyes. Industria Textila 70(1): 25-29.

17.Janani L, Winifred D (2013) Suitability of dyes from mulberry and coffee
leaves on silk fabrics using eco-friendly mordants. International Journal
of Scientific and Research Publications 3(11): 1-4.

18. Medicinal Herbal Products Research and Consultation Platform, Istanbul
University.

19.Rossi T, Silva PMS, De Moura LF, Araujo MC, Brito JO, et al. (2017) Waste
from eucalypus wood steaming as a natural dye source for textile fibers.
Journal of Cleaner Production 143: 303-310.

20. Bechtold T, Turcanu A, Ganglberger E, Geissler S (2003) Natural dyes in
modern textile dyehouse: How to combine experiences of two centuries
to meet the demands of the future? Journal of Cleaner Production 11(5):
499-509.

21.(2010) TS EN ISO 105-E04: Textiles-Tests for Color Fastness-Part E04:
Color Fastness to Perspiration.

22.(2010) TS EN ISO 105-C06: Textiles-Tests for Color Fastness-Part C06:
Color Fastness to Domestic and Commercial Laundering.

23.(2019) ISO 105-A04: Textiles-Tests for Color Fastness-Part A04: Method
for the Instrumental Assessment of the Degree of Staining of Adjacent
Fabrics and Color Change of Fabrics with Gray Scale.

24.(2018) AATCC 147: Antibacterial Activity Assessment of Textile
Materials.

25.Fardiaz S (1995) Antimicrobial activity of coffee extract. ASEA Food
Journal 10(3): 103-106.

26.Mohammed M], Al-Bayati FA (2009) Isolation, identification and
purification of caffein from Coffea arabica L. and Camellia siensis L:
A combination antibacterial activity. International Journal of Green
Pharmacy 3(1): 52-57.

27.Mansour HF, Gamal A (2011) Environmental assessment of orange
extraction and its dyeing properties on protein fabrics. Part 1.
Standardization of Extraction. Journal of Environmental Science and
Technology 15(2): 95-106.

28. Vankar PS (2011) Handbook of natural dyes for industrial applications,
National Institute of Industrial Research, New Delhi, India.

29.0zdemir H, Bozok T (2020) Dyeing of wool yarn with natural dyes
of lactarius deliciosus and 1. sanguifluus from Turkey. Tekstil ve
Konfeksiyon 30(4): 262-269.

30. Prabhavathi R, Sharada Devi A, Padma A (2015) Improving the colour
fastness of acidic perspiration and alkaline perspiration with eucalyptus
bark dye on cotton. International Journal of Home Science 1(1): 14-17.

Trends Textile Eng Fashion Technol

Copyright © Surapol Raadnui


https://pubmed.ncbi.nlm.nih.gov/23569753/
https://pubmed.ncbi.nlm.nih.gov/23569753/
https://pubmed.ncbi.nlm.nih.gov/23569753/
https://pubmed.ncbi.nlm.nih.gov/23569753/
https://sci-hub.se/10.1002/app.37613
https://sci-hub.se/10.1002/app.37613
https://sci-hub.se/10.1002/app.37613
https://onlinelibrary.wiley.com/doi/abs/10.1002/app.31357
https://onlinelibrary.wiley.com/doi/abs/10.1002/app.31357
https://onlinelibrary.wiley.com/doi/abs/10.1002/app.31357
https://onlinelibrary.wiley.com/doi/abs/10.1002/app.31357
https://www.ijsrp.org/research-paper-1113/ijsrp-p2331.pdf
https://www.ijsrp.org/research-paper-1113/ijsrp-p2331.pdf
https://www.ijsrp.org/research-paper-1113/ijsrp-p2331.pdf
https://tibuad.istanbul.edu.tr/tr/content/blog/curcuma-longa-(zerdecal)
https://tibuad.istanbul.edu.tr/tr/content/blog/curcuma-longa-(zerdecal)
https://www.sciencedirect.com/science/article/abs/pii/S0959652616321734
https://www.sciencedirect.com/science/article/abs/pii/S0959652616321734
https://www.sciencedirect.com/science/article/abs/pii/S0959652616321734
https://www.sciencedirect.com/science/article/abs/pii/S095965260200077X
https://www.sciencedirect.com/science/article/abs/pii/S095965260200077X
https://www.sciencedirect.com/science/article/abs/pii/S095965260200077X
https://www.sciencedirect.com/science/article/abs/pii/S095965260200077X
https://www.greenpharmacy.info/index.php/ijgp/article/view/56/0
https://www.greenpharmacy.info/index.php/ijgp/article/view/56/0
https://www.greenpharmacy.info/index.php/ijgp/article/view/56/0
https://www.greenpharmacy.info/index.php/ijgp/article/view/56/0
https://scialert.net/fulltext/?doi=jest.2011.395.402
https://scialert.net/fulltext/?doi=jest.2011.395.402
https://scialert.net/fulltext/?doi=jest.2011.395.402
https://scialert.net/fulltext/?doi=jest.2011.395.402
https://dergipark.org.tr/en/pub/tekstilvekonfeksiyon/issue/58923/638244
https://dergipark.org.tr/en/pub/tekstilvekonfeksiyon/issue/58923/638244
https://dergipark.org.tr/en/pub/tekstilvekonfeksiyon/issue/58923/638244
https://www.homesciencejournal.com/archives/2015/vol1issue1/PartA/12.pdf
https://www.homesciencejournal.com/archives/2015/vol1issue1/PartA/12.pdf
https://www.homesciencejournal.com/archives/2015/vol1issue1/PartA/12.pdf

	Abstract
	References

