Asia-pacific Journal of Convergent Research Interchange
Vol.9, No.4, April 30 (2023), pp.459-468
http://dx.doi.org/10.47116/apjcri.2023.04.36

Analysis of Physical Properties of Bleached Hair
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Abstract: Modern people, whose interest in leisure life and beauty has increased dramatically, are
making bold investments in hairstyles, makeup, cosmetics, fashion industry, and accessories. Modern
people undergo physical and chemical treatments in order to beautifully produce hairstyles that have a
great influence upon image transformation, but hair damage is an inevitable reality at this time. To
protect such damaged hair, we intend to study the efficacy of hair manicure, which is often used in hair
salons. As a result of various physical property studies on bleached hair treated with hair manicure, the
maximum load, maximum tensile strength, maximum elongation, breaking load, breaking strength, and
breaking elongation all increased compared to the control group, and the maximum modulus value
according to the evaluation section was 0 sec-15 It increased to 0.11 (MPa) until sec, and decreased to
0.04 (MPa) in the interval of 15 sec-150 sec. Through this study, various changes in physical properties
of hair manicure treated hair can be analyzed cosmetically, and will serve as a basis for the development
of more improved hair manicure products in the future hair beauty industry.
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glojujuto] A2l @A o] thekst S digh AF4 EA41S 91381 A study on the
Morphological Changes of Hair after Treatment with Neutral Oxidative Dyeing Agent[12], >3] <]
FEE X REY AW #d §3A 131, WEEE) AWM (cover) & 33}
FEA A2 B wgshA FA[14] 5o AAATE Faste] & ATE Al
A Aol AFEE B AlmE FFdgaled AFetar e 200 oftfAle] mubEA
3 Sem A FOlA 150mm Aol® AFSAT. Lgar FEI oFA =xot dAd
HAS AXHEA 22 S A(hair bleach)S AXTE I8 AAFY] Flojwysto] FHH
ol =(carmine red fashion)® A&t U A B3 3, AAY] T4 AFFE 73]l A
A4S AR oF 33 A= w2FE T8 o the, FF dHe asdA A
AxHGE AAA 2 Aol ol &ttt ofdl [LH 112 WX 10 level?] &4 Ry
7Hl Hl=o Sojufy ol 2 AeE A3 2 Also|th

rlo

[Fig. 1] Bleached Hair and Experimental Hair Sample
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[Fig. 2] Hair Manicure
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[ 1] dlolriyire] A&
[Table 1] Ingredients of Hair Manicure

Ingredients
1 Purified water 13 Sunflower seed oil
2 Benzyl alcohol 14 Caprylic
3 Ethanol 15 Capric triglyceride
4 Methyl-pyrrolidone 16 Rosehip oil
5 Lactic acid 17 Orange oil
6 Polyacrylamide 18 Lavender oil
7 Carbomer 19 Laureth-7
8 Hydrated silica 20 Tridesses-10
9 Amodimethicone 21 Phenoxy ethanol
10 C13-14 isoparaftin 22 Red 106
11 Cetylethylhexanoite 23 Orange No. 205
12 Olive oil 24 Spices

Porec {Fusion E\

T2 P raen

[Fig. 3] Hair Bleach Agent
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A 2uk(bleach hair)?] i o3 dlojmjyifolz Agld 2AF &+ 2 A8 i3t
(Texture properties) =4 AF O ~E(YEONJIN Corp.)oll o]Fsle] [1¥ 4]9] &

7](TXA™ Multi-axis Precision Texture Analyzer)= =4S Z &}t B4 BA7|&
sk %= (tension), 9 (compression), A Ay FT& As HHEAH SAHER oy}
2} (adhesion), probe tack, # % “I=(flexural strength), =L 2] Z(creep) 3], 5= 3l (stress
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relaxation) ¢ I HLEE A &3] SAHST 7|9 909} 180%2] peel off strength X
loop tacke E|=E K A ATHEA =4 S8l Zhedd, 58 X319 Ao
WAA dd Hely dAle AA= 588 ok flojx At JEE Ao
s

e A ukpleach hain)d ojmiUFol®E HgE 2 AN8E 77 3 s A

w9t F%, 2 A(LoadCell) 1kgf oA AP A& A& &4 %3l Flclass 100g%=
FAE BASIS gl 24 54719 9 I¥H(Tensile grip o= B ARE
a5kt =9 30000.33 mm/sec)?t ZEHFE 2002 7} 13]9] AAX Max. Load(E'T

H ) 3}15), Max. Stress(H o] 17 %), Max. Elong.(H ) A173-%5), Break Load(7}5+ 8}%), Break
Stress(3¢t 7)), Break Elong.(3et A145), 7 F-7k(strain)ol ©E Max. modulus(Z th
REH2) 5 g 2 B4 BAS 98] =Askoch

[(18 4] TXA™ U5 2

[Fig. 4] TXA™ Multi-axis Precision Texture Analyzer
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3.1 Fojrjye] A g R do|, £&, H 315, Fd AFAE, A AFE

dojmiustolz A @4 md ARe BEAWM) T 2P Hd %, Ao
ANAAE, Ao ANAFe =4 An= (¥ 2] 2 (19 517 2k Uz #9 g4 muy)
OHO%UH‘%T”ME Al G el AY ol g =4 A A 2l AR Hole
15.00 (mm)° A 12.00 (mm)C.2 ZA&Ar). ol Ax Aol MPAF[15]91A4 33+
Ales &3 Fo AF 2 =2 2 B (hair cuticle)e] &4 F9E B Foha
=] il | ko) gojujutol & A oma e FA ek

s, Aae &4 g 2
AR

Z o]l 80.704 (gh?l wWHAH H3¥ o B AlEE 94.070
L oz 3 Ay o 2ol 747} 0.028 (GPA)2F 0.033 (GPA)
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[Fig. 5] Length, Speed, Max. Load, Max. Stress, Max. Elongation Rate of Bleached Hair Sample Treated
with Hair Manicure
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[Table 2] Length, Speed, Max. Load, Max. Stress, Max. Elongation Rate of Bleached Hair Sample Treated

with Hair Manicure
Length (mm) (?111)1:;;1) Max. Load (gf) Ma(zsgess Max. Elongation(%)
Control 15.000 0.330 80.704 0.028 250.708
Experimental hair 12.000 0.330 94.070 0.033 401.510
Average 40.750 0.330 86.423 0.030 180.791
Standard deviation 31.489 0.000 12.501 0.004 178.985
Standarg, /‘ijiaﬁ"n 77.3 0.0 145 145 99.0
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[Fig. 6] Break Load, Break Stress, Break Elongation Rate of Bleached Hair Sample Treated with Hair
Manicure
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[Table 3] Break Load, Break Stress, Break Elongation Rate of Bleached Hair Sample Treated with Hair
Manicure

Break Load (gf) Break Stress (GPa) Break Elongation (%)

Control 78.650 0,027 250.767
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Experimental hair 92.334 0.032 409.063
Average 82.607 0.029 182.651
Standard deviation 12.659 0.004 182.151
Standard deviation
%) 153 153 99.7

33 FojujUFo] Ha €A 2t 7} F7F Max. Modulus

dlojmiystol= Aeld g 2k A5 Hrt B~ g =4

dys o [E 49 2o dx e dd 3 B AR 0 secoll Al 0.00

(MP2)°] %13l 0 sec-15 secolld+= 0.11 (MPa)= <718l 897 15 sec-150 sec
% =

TZFN A= ZHZE 0.03 (MPa)¥ 0.04 (MPa)E YEF WA #ASHE S YeRld. o9
2o ke @A mulolny} &4 mukre mulol B wWslyl AdAA gt
AePA 1419 L AFolr}

[ 4] slofmiyifol® Aejd 24 2k Algo] g7 3t we Hdf Rads g

[Table 4] Max. Modulus According to Evaluation Section of Bleached Hair Sample Treated with Hair

Manicure
0 sec- 15 sec-
Max. Modulus (MPa) 0 sec 15 sec 150 sec
Control 0.00 0.11 0.03
Experimental hair 0.00 0.11 0.04
Average 0.00 0.11 0.04
Standard deviation 0.00 0.00 0.01
Standard deviation (%) 0.0 35 153
4. A8
dlojmiyfolz Agd 24 2 AR FHu stF, Hul IAEE, A AFEHD
5 cha mu

EA4 5 g8 454 B4 Ay g3 2.

AA, slojuiyie] A @4 2de FHdl k5 94.070 (gf), 3
(GPA)E EF tix +3 Hluste] Frteigien 53 Hd AAES dix o
250.708(%)2.tF EH FE 401.510(%)°] F5AE Bk

=4, S o, daAE, gd AFES FojuiyitolE AHuE g RlA
77t 92334 gf, 0.032 GPa, 409.603 %5 YEHA] v 9] 78.650 gf, 0.027 GPa,
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=
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