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Analysis of Fiber Damage data Due to Physical and Chemical
Causes

Ji-Young Seo!, You-Jae Doo®, Dong-Min Lee', Cho-Won Park’, Young-Wook Woon'
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3o W(Cotton), &(Wool), Z&]o|AE(Polyester), #°l2(Rayon), T/C(Polyester 50%, Cotton 50%), T/W(Polyester
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Abstract In this study, the physical and chemical fiber damage caused by knives, scissors, and chemicals was
analyzed and used as technical data to determine the cause of the damage. Using 4 types of knives, 5 types of
scissors and 4 types of chemicals(Sulfuric Acid, Hydrochloric Acid, Sodium Hydroxide, Potassium Hydroxide)
physical and chemical to Cotton, Wool, Polyester, Rayon, T/C (Polyester 50%, Cotton 50%), T/W (Polyester 50%,
Wool 50%) Damages were created and analyzed for damage caused by tools and chemicals. For penetrating
damage caused by knives and scissors, 'V' type damage was generally seen when the blade part was penetrated,
'T', 'a’, "C' type damage was found, and in the case of scissors, 'Y' ' This type of damage was common. Fiber
damage caused by chemicals showed various damage such as remanent trace, corrosion, degraded,
contracting, and color changes. Physical damage of fibers showed differences in characteristics according to
the shape characteristics of tools, and chemical damage showed differences in characteristics according to

chemicals and types of fibers.
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Table 1. Types of knives used in the experiment

Knife Width range

(cm)

Multipurpose knife q 1.03-4.3
Curve fruit knife ‘ 0.34-1.45
Saw blade knife - 113-243

Table 2. Types of scissors used in the experiment

o Width range
(cm)
Multipurpose ‘ 0.39-1.84
scissors
Saw SCissors
Curved saw ‘ 0.67-2.26
scissors
Back saw scissors A “ 0.55-1.71
Back saw scissors B ‘ 0.38-1.6

(&4, d4h), AL 25 R(SFARER, FAREE)
£ AREslom, Ao Bk F4AHE%, 95%), AAE
(10%, 35-37%), FABRFEEQ0%, 50%), TABEEE
(30%)= AR&SIth BFetoREo] 40|25 (pH)=
Combur 10 test(Cobas)& °]-&sto] 451321, pH
Test strip(Mister Holistic Apothecary) Al&& 115}
o] 0]& Table 3 Ye LT

Aol AR 74 Al9F9] pH B = W Pl= 1~501H,
ZAE 5% A1°F pH 5, A 95% A9k pH 1, BAF 10%
Aok pH 5, BAF 35~37% A2k pH 302 Z3= 91
o ZdZY A9 pH sE= FABHEEQ20%,
50%), AFEE(30%) 25 pH 9= SA =ik

Table 3. The type of chemical used in the
experiment and the concentration of
hydrogen ions (pH)

Sample % ph
Sulfuric Acid 5 5
(H:S0.) 9% 1
Hydrochloric acid 10 5
(HC) 36-37 3
Sodium hydroxide 20 9
(NaOH) 50 9
Potassium hydroxide

(KOH) % ’

2.2 7|7 L
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Fig. 1. Physical damage to the fibers. (a) Penetration
marks, (b) Cut marks

Direction of action

o] ofstoE:
A(Colour changes), 3FtoF5

87} 4251 FAS $°=(Contracting), 3FsHFE]| 9]

3 A7t w5 @A E8(Melting), -5 2ol sF&keF
o] §5 ° &£40] -2 IS -5 &2 (Remanent
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7t A3t=E L YAgdo] ksl E 4 Eoll(Degraded)

RO, Fig. 29 2.
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3.1 2 2 7Rl0] 2ot SN MR & O
3.1.1 & SX{(Penetration marks)

Z 4T 2 3k, FARE, BE )9 71
THREEE 71, e & 7MY, 4 & 7H, 5%

7H A, 55 71 BYE AR8stel EE14] A &4l

QF A¥}= Table 43 2Tt

(e) ®
Fig. 2. Fiber damage from chemicals. (a) Colour
changes, (b) Contracting, (c) Melting, (d)
Remanent trace, (e) Corrosion, (f)
Degraded
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Table 4. Characteristic forms of damage to the back
and blades of knives and scissors

Back Blade
s
1
Knife C Patten

V" Patten
e i

Scissors =
“Y” Patten “Y* Patten “V* Patten

23 78] A2 B 99 S5l uet ek 3
£ £49) Yejd Egol o]t giglon, FEoR
A4 gejo] 5 Sz o] BET HEolA V'
4
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(c) (C)
Fig. 3. Cut marks of fiber. (a) smooth cut, (b)
step—shaped cut, (c) deformation of fiber,

(d) fiber cut by tension
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Table b. Identification of chemical damage by fiber

Potassium
Hydroxide

type
Hydrochloric| ~ Sodium
Acid Hydroxide

Sulfuric Acid
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