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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
Tvbes of wetsuit Types of bonded fabric Only single choice Nominal
s of wetsui
P Materials of bonded fabric Only single choice scale
Special finishing Only single choice
Difficulty in activities aft
iiculty 1'r1 ot 1e's ater Properties Triple choice Ordinal
wearing wetsuit scale
Buying or renting criteria Properties Triple choice
(Table 2) Details of neoprene specimens by brand
| of
Syiloe) @ A B c D E
specimen
Right
side
Wrong
side
Thick
e 6.06 5.76 6.25 6.65
(mm)
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(Table 3) Details of neoprene specimens by thickness

Symbol of

! Cc2 C3
specimen

C5 C7

Thickness
presented

2 mm 3 mm

5 mm 7 mm

Image
of
specimens

Actual

2.01
thickness D mm

3.18 mm

7.11 mm
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(Table 4) Types of wetsuit

(N=213)
Categories Frequency(rate%)
i Thin (2mm or less) 18(8.5)
Thickness . .
©nly single choice) Medium thickness (3mm~5mm) 190(89.2)
si
Y sing Thick (7mm or more) 5(2.3)
Types of bonded fabric Double side 121(56.8)
(Only single choice) Single side 02(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,)
o Processing for maximizing warmth 106(49.8)
Types of special finishing L ) )
. ) (titanium alloy, heat storage material, aluminum
(Only single choice) )
coating etc.)
Other high-performance finishing 6(2.8)
Not applicable 48(22.5)
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vl 3l S50 HAI29, 13.5%), ST,
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10.3%), SHAH (227, 10.3%)5= 0 & T1E]al 359
o M= FEFH(34Y, 16.0%), B4 Hol4d(291,
13.6%), S8,  13.1%), 2JEk(261,
12.20%), H-2/d(4%, 11.3%), A543,
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2]/ (18.0%), &wF1H14.3%), A1574(13.5%), &
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17.4%), 4= S RPEEd(5T, 16.4%), W4
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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=215)

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 2009.4) 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)
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(Table 7) Mechanical properties of specimens by brand

Specimen

Properties i . B © & E
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/cnt) 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) 161 16+1 161 16+1
Sp. Gr. (skin off) 0.174 0.174 0.174 0.174
Tensile strength (kg/cnf) 8.5 8.5 7.8 7.7
Elongation (%) 283 285 275 273
Tear strength (kgf/ny) 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
Change A B c b E
Volume change (%) -2.2 -6.5 -8.8 -20.8 -20.3

*o+gh A 5 Sk gk A S A

1

(Table 10) Salt water resistance of specimens by thickness

Sle el c2 c3 c5 c7
Change
Volume change (%) 4.4 3.9 1.8 1.3
* 3k A & 27 gk A A
=40= & Aot gl AesE dAdEr), gk B Al& o] A|AWsleo] C, D, E Alol Haf W
Aol Qg =513} ZH oAM= & Zol= §lde 2 =5 Hol Ao Haeof thgh Fejet
U A2 AR FAVE FASSE SEHEP gdo] gt Ao R yepyton Hile 1
o] AR o= Hof AT AsS HUrt 2 Aok, T H yHded AE Aol A=

A e Qokns] 7 Bis

] T
AR WA A Ao A(Table 9), A9}

(Table 10), A|FHE] T} FAEFE F2 A
WSS Hol dlexdl axje] FAE g
= deol o3t FejHsrt F Ao R e
ShH, WA Al Aatoll HA| Aaf 2] A4
A3 THAEAY S7HE 3 Boled, ol
Al FQl vl ezal Az A ohF AU EE 2,
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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* - T/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 Cc2 C3 C5 C7
insulation properties
Thickness(mm) 2 3 5 7
Thermal insulation rate(%) 41.3 47.8 57.2 64.8
Ret (nf” - 'T/W) 0.0496 0.0651 0.0946 0.1256
CLO 0.32 0.42 0.61 0.81
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