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Abstract

Consumer and property evaluation of wetsuit materials were conducted to obtain useful
data for developing competitive products that meet consumer expectations and improving
industrial competitiveness. Data were collected through online surveys of 213 domestic
consumers who have experienced wearing wetsuit among marine leisure activities. Five
types of commercial wet suit materials by brand and four types of commercial wet suit
materials with the same quality by thickness were collected. Then, their physical
properties, salt water resistance and thermal insulation rate were evaluated and
compared. As a result, the most commonly used wetsuit material is 3 to 5 mm thick, and
the basic jersey material is bonded on both sides. As a processing for imparting
functionality, processing for improving warmth and reducing surface resistance are most
frequently used. Consumers often feel uncomfortable when wearing a wetsuit, such as
wearing comfort, weight, ease of movement, stretchability, and clothing pressure, which
are different from those of casual wear. Also, mechanical strength and warmth were
considered to be the most important criteria for selection of wetsuit material for
purchase or rental. The mechanical properties of brand A and B were better than those
of brand C, D, and E. Resilience and thermal shrinkage were better in brand C, D, and
E. On the other hand, there was no significant difference in the physical properties due
to the difference in thickness of the material at the same quality. Also, it was found that
the thicker the material, the more stable it is in the heat. Brand A and B had superior
salt water resistance than brand C, D, and E. In the thermal insulation test, brand A and
B showed better insulation characteristics than brand C, D, and E, but the types of
bonded fabric and surface finishing of materials were thought to have affected. In
comparison of the thickness, the thicker the materials, the better the salt resistance and
the thermal insulation.
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<Table 1> Questionnaire summary

Measure Scale
Thickness Only single choice
Types of wetsuit Types of bonded fabric Only single choice Nominal
P Materials of bonded fabric Only single choice scale
Special finishing Only single choice
Difficulty l.n act1v1t1e§ after Properties Triple choice Ordinal
wearing wetsuit scale
Buying or renting criteria Properties Triple choice
<Table 2> Details of neoprene specimens by brand
SR A B C D E
specimen*
Right
side
Wrong
side
Thickness 6.06 6.71 5.76 6.25 6.65
(mm)

=

2= Anj )=]
T;S = T

2) A

it

A5 20173 10€ 1295F 10€ 179714
AFUEL= FAA T ESFE 28 4ol
AT T AHAF 2139 S o s 289l AE
S B3 ST B AT 2 F JESFE
Al FEE AERES S5 e ™, SPSS 22.0
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(46.9%), 40th 407 (18.8%), 50t ©]F 12v8(5.7%)
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<Table 3> Details of neoprene specimens by thickness

Symbol of C2 C3 C5 c7
specimen
Thickness 2 mm 3 mm 5 mm 7 mm
presented
Image
of
specimens
Actual 2.01 mm 3.18 mm 5.02 mm 7.11 mm
thickness
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Atk F, T 8 BAMAE FUCH AES 8 247t 284 EAske] FwAE T

AgsgE B 8 BYAelE )
FAF QLN T 8 UE 4FS

[€)

W fo] daxAle] HoldA] B

EF Rz Ho|g tk(Table 3).
2) =4 54

SRR

o] /\—-]_Oﬂ o

Lﬂo _Lgi] =13

H%]_L‘. tﬂ q]OEgﬂ /\XH/] %}\qulj_g -‘Héﬂ
W] KS M 6660 Eeo] e} Ars Z248190=

g A7 FA7} 10mm u|qho] o} A

o] 43I HlT2 ASTM D 297 #

S4B AR Yo FED

24 %3t
Hol W}
g A7

3k & =A519ih AAg el A= KS M ISO

1798 TF9] olEHd AHHLE A8}

L, Whiet

**91 A7} = "R daE KS M IS0 8307
2] ball dropHe 2 SAsE ) kA, A
d‘l aAjel] ol AR = MEE 4] A F

A AR TheliAls Aol <8l FFEE
AEE dolri= A] A& Agote] dFFES S
% o}oﬂ—L— I A85 70CE o3t 2—301] 4023t
Kedlis WM oA 3023 BA £ AH
AekE& sl 71 8 =4 aE A
SAYEL Bs W 2AnE 9% E ¢
orf Aol ) HofglA] G AdElo| B <l

U
k%ﬂE*E*mAM ﬂﬂﬂt%%%
17] 915te] KS M6518:2016 a2 HAIHS
g5ttt QurAol F4-9) Ja;; A 350/
gg(iﬂué’ HEE) o] A ut B Afo A= 71<&3)
A& 18] 49 7% NaCl8-& AR89t
B d AR RE A RS ThRAR 1
kel Wk gz o g Aok
4 Qo]g ;xq O].O:h:]. =

FooA GEste AHEY] A2FAE S8
Z 28k A59 HE5AL KS K ISO 11092 %+
o] 2] A&}e] Sweating guarded hotplate integrated
system (SGHO—8.2, Thermetrics, LLC, USA)(Figure
1)< ol&3te] SAHsith A3 T3 (hot
plate)?] 2% 35+0.1°C2} 217184 20°C, 65%RH,

|
—
(@)
S
|



168 ko AT 2183 %] AJ20H 45 (2018, 12)
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<F1gure 1> Sweatmg guarded hotplate
integrated system (SGHO-8.2)
(ZA]: Fashion Textile Center, SNU)
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7V T, vA, AT, GEs 53 2
SA4AYZ 1H AYS Folv 71(53H
24.9%)< 3t Ao AL, AN §le(487
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<Table 4> Types of wetsuit

(N=213)
Categories Frequency(rate%)
Thickn Thin (2mm or less) 18(8.5)
ol Sinc leescioice) Medium thickness (3mm~5mm) 190(89.2)
¥ SIRE Thick (7mm or more) 5(2.3)
Types of bonded fabric | Double side 121(56.8)
(Only single choice) Single side 92(43.2)
Materials of bonded fabric| Standard jersey 137(64.3)
(Only single choice) Brushed jersey 76(35.7)
Uneven processing to reduce surface resistance 53(24.9)
(mesh, sharkskin, check, emboss etc.)
e Processing for maximizing warmth 106(49.8)
Types of special finishing .. . .
. . (titanium alloy, heat storage material, aluminum
(Only single choice) :
coating etc.)
Other high—performance finishing 6(2.8)
Not applicable 48(22.5)
2) WEFE LAl 2g324 A Qg O ey, T A5, B4
HeA, &5 5o 72 ZF9Es w= Ao
AESTE 28 T g5 A BEHIE AEES 2 ArEtH(Table 5).

R 7 AEsls A5 s 152904
2ol Ho) A (56, 26.3%), AFA(307, 14.1%),
e Zdl B0 WAJ(29%, 13.5%), 527,
12.7%), ¢J¥5H(239, 10.8%) o= BHFRS »
Atk Sgetglon, 249 B4 HA
(351, 16.4%), =7H(349, 16.0%),2]59H(32,
15.0%), 21%23(30%, 14.1%), ZFe] H2)Ad(2274,
10.3%), 9re-A)(224, 10.3%)w0 2 183l 3559
o M= F27H(349, 16.0%), 52 T4 (294,
13.6%), SoA1(28%, 13.1%), 2]54(267,
12.2%), B24(24%, 11.3%), A%4(234,
10.8%) o2 EdsIittal sg3ekith o2t
ol 9t HF B4 AE AuE, 2o
HA(18.0%), T7H14.3%), ANEA(135%), =
2 1o d(12.7%), ©154H(12.4%) wo= EHE
S =70 Yozl 5F-2] HAl(9.2%), oA
(8.0%), B229(6.7%), W74(5.1%) 5= *Ji4
o2 Ao vFoz ERsitia $Hsksich
ELEE A iy gy 2o gk A3
A3 o)1 AA S BIstAA fSe|E=XE
Z717] 918l vlaA FAE LAl oHAE F
o g EE AAlE E5E0E AYRE 9

3) AEFE LAel oigt 2n|xte] A8 73

T el & 913 EA vl A] YES
A A 7V Fastthal A7tE = ol gt
g An, 1592 = ol T3 22 )
4 (59%8, 27.7%), N=73(40%, 18.8%), HNH+3
(29, 13.6%), WSH8(2078, 9.4%) w07 T8
stbal el on, 2= 9ol A= A=A (35,
16.4%), B4 (319, 14.6%), W74 (294,
13.6%), WA (25, 11.7%), HEA (23,
10.8%) =& 183l 3ol A= B (374,
17.4%), &5 2 WhEed (357, 16.4%), W4
(287, 13.1%), ©]¥-<H(289, 13.1%), W4 (23
4, 10.8%) o2 FosH sl deS &
T AAE THeAE Folste] AlLle Ao T
23(20.6%), 2154(16.1%), B/3(11.0%), WA=
A(11.0%), W (10.4%) 202 F Q8L
SH8t] HREA o2 AHAEE 7| A s
W2 58 AEFE A 9o 71 Fad
SaR A7 E= o 7 AATHTable 6).
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<Table 5> Difficulty in activities after wearing wetsuit

(N=213)
Categories 1st place 2nd place 3rd place
Easy to wear 56(26.3) 22(10.3) 18(8.5)
Easy to move 21(9.9) 35(16.4) 29(13.6)
Elasticity 30(14.1) 30(14.1) 23(10.8)
Garment pressure 23(10.8) 32(15.0) 26(12.2)
Garment weight 27(12.7) 34(16.0) 34(16.0)
Thermal insulation 8(3.8) 19(8.9) 24(11.3)
Durability 9(4.2) 11(5.2) 16(7.5)
Fitting 10(4.7) 22(10.3) 28(13.1)
Odor of neoprene 29(13.5) 8(3.8) 15(7.0)
<Table 6> Buying or renting criteria (N=213)
Categories 1st place 2nd place 3rd place
Durability (strength etc.) 59(27.7) 29(13.6) 28(13.1)
Heat resistance 14(6.6) 23(10.8) 12(5.6)
Salt water resistance 29(13.6) 21(9.9) 11(5.2)
Water pressure resistance 20(9.4) 25(11.7) 23(10.8)
Elasticity 40(18.8) 35(16.4) 16(7.5)
Resilience 14(6.6) 19(8.9) 35(16.4)
Weight(Sp. Gr.) 9(4.2) 12(5.6) 17(8.1)
Thermal insulation 14(6.6) 31(14.6) 37(17.4)
Hardness 3(1.4) 3(1.4) 6(2.8)
Garment pressure 11(5.2) 15(7.1) 28(13.1)
2. ZAAE A aasbl $5e A3E uglom A% wal
C, D, B BRI A 548 mel thi Feied
SELERREER S 459l Aoz vebdel. wEAAe] B o)
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o AlRe] AL B wAE Fee uas] £ A A w2 nEe A n
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Fu 22 Aol v & Aol B A
=& 15~19 W] o] FEE vEpiglen, vF
2 AsjollA] Al el Ad AA e
15~0.25 9] vle] Hj%S ML R0 LRt
LA e 71A1A E—*é = UrEM%% %X&%‘E
AT vhE SR AR 1A F 9
2=l C, D, E Ball=o] i) A, B Hal=o] 7]7]
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<Table 7> Mechanical properties of specimens by brand

Specimen

Properties ’ A £ ¢ = 5
Thickness (mm) 6.06 6.71 5.76 6.25 6.65
Hardness (Asker C) 17+1 17+1 19+1 16+1 15+1

Sp. Gr. (skin off) 0.171 0.151 0.209 0.193 0.171
Tensile strength (kg/cm) 14.2 15.5 18.1 11.3 11.6
Elongation (%) 365 325 415 305 298
Resilience (%) 56 58 61 62 64
T—shrinkage (%) 1.5 1.5 1.5 0.9 0.8

<Table 8> Mechanical properties of specimens

by thickness

. Specimen C2 C3 C5 c7
Properties

Thickness (mm) 2 3 5 7
Hardness (Asker C) 16%1 161 16+1 16+1
Sp. Gr. (skin off) 0.174 0.174 0.174 0.174
Tensile strength (kg/cif) 8.5 8.5 7.8 7.7
Elongation (%) 283 285 275 273

Tear strength (kgf/m’) 2.6 3.0 2.8 2.8
Resilience (%) 63 63 63 63
T—shrinkage (%) 2.4 1.6 1.3 1.1

<Table 9> Salt water resistance of specimens by brand

Specimen A
Change

B C D E

Volume change (%) -2.2

—6.5

—3.8 —20.8 —20.3

* gk WA F 37h g A F A

<Table 10> Salt water resistance of specimens by thickness

Specimen
Change C2 C3 @5 C7
Volume change (%) 4.4 3.9 1.8 1.3
* gk FJA = FTh g HA S A
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<Table 11> Thermal insulation rate of specimens by brand

Specimen
Thermal A B C D E
insulation properties
Thickness(mm) 6.06 6.71 5.76 6.25 6.65
Thermal insulation rate(%) 64.1 66.4 59.6 57.7 58.9
Ret (m-C/W) 0.1535 0.1705 0.1271 0.1256 0.1318
CLO 0.99 1.10 0.82 0.81 0.85
<Table 12> Thermal insulation rate of specimens by thickness
Specimen
Thermal C2 C3 C5 C7
insulation properties
Thickness(mm) 2 3 5 7
Thermal insulation rate(%) 41.3 47.8 57.2 64.8
Ret (m'-C/W) 0.0496 0.0651 0.0946 0.1256
CLO 0.32 0.42 0.61 0.81
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