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Survey on the Actual Wearing Conditions of Naval Duty Uniforms in Naval Vessels

Hyo-Hyun Leel), Sora Shinz), Joo-Young Leel’z), and Yoon Jeong Baek"’

U Research Institute of Human Ecology, Seoul National University; Seoul, Korea
Z)Dept. of Textiles, Merchandising and Fashion Design, Seoul National University; Seoul, Korea

Abstract : This study investigates the conditions of Korean naval duty and combat uniforms to develop a new design.
Survey participants consisted of, 723 Sailors (25.3+6.9yr in age, 43+53 months in work experience, 174+6cm in height,
71+9kg in body mass) serving in the Korean Navy for over 12 months. The questionnaire consisted of 72 questions about
anthropometric characteristics, preferred design, textiles, wear mobility, and subjective perceptions. The results showed
that the preferred colors for future naval duty uniforms were blue in summer (69%) and black in winter (62%). Digital
camouflage pattern (60%) and darker colors on the inside of shirt collar (87%) and the edge of sleeves (84%) were pre-
ferred. They favored more than one pocket on the upper arm and chest of the shirts (58%), narrower width around pant
legs and hems than the current clothing (63%), self-controlled elastic waist (55%) and no cargo type pocket on the pants
(45%). There were requirements to alleviate excessive heat stress in summer and to protect from the cold and wind in
winter. Wrinkle-free (85%), anti-bacterial (78%), water-proof (75%), oil-proof (90%), and elastic (67%) textiles were pre-
ferred for Korean navy uniforms. These results will be applied to develop the next generation Korean navy uniforms.

Key words : naval duty uniform(3d =), questionnaire(d & ZA}), navy combat uniform(dll <+ A 55, wearer

mobility(&2 213H43), thermal comfort(2E #4)

1. M
e =7 SgE e vElE T2 2

£3), @0 shage

AE oz - Fashh 5 2} o
= 59, 3, Q8 5 Fudsel o o ohe )
A Sl ohw. fAE BE Y e ok Hne 98 3

Q38ltHKurth, 2007). 20123 3= A S AA 19,
oAz AA 89, S FAF AA 1095 71238l o,
2010 $=r9] Y EFHOY 66005 =)y AA Y EF
2832 73005+ )9 <F 11.5%= A8k Jrk(Park, 2012).

Al AA 1919 AEES BEEa e v sl BE
AFEE, 3 A58 iy A5 5 359 sEE8S 2His)
2 9tk HE HEE dd dEELS 5050 nylon-cotton®]
% 33 A W8S 7dsAl
S8 8 e sS 283

ko
B
oL
:
0>~

I

ek 2 9oz =P

& Fa el tiE vl

=1

FCorresponding author; Yoon Jeong Baek
Tel. +82-2-880-8744, Fax. 82-2-875-8359
E-mail: yjback98@snu.ac.kr

646

7ol EFHQl 2 A, g W 27 N
Helella HTE 2R Al QA7 v
-
A3t A7 o] Urk(House et al., 2003;
McLellan, 1996; Mellian et al., 1991; Pimental & Avellini,
1992; Teal & Pimental, 1995). Z&jL} oA AJesh= &
o 2FES U8 Y de A e s 25y &
¥ Ae 2ARRA 22 Aol

25 oA FEe) Agt AFELS FE S 59 o
AF EE Al E TRRL WSl et AqEe] FE
o]Fo] gttlHan, 2010; Han, 1997; Kim, 1986; Kwon &
Ha, 2006). A58 ZsIE 98 =) A& 54L& wkdgh tx
g P FHE Agale] 25O S =olAY, A9 7
Aol =2HA] FoHAME d 2 3] =2 s

B—l Xo
B3 58 de /s sk tk(Jeong et al., 2014; Jin

=0 Til=
& Hwang, 2006). 0 S7ER] A3 AAE] 28 dHE
ZAVStaL Tk A2 AARS] A8 7HE AN A8 AT
ox AF AAEL] B o] ESTE AE0S oA

S0 Wzt Ule) 59 o] a7EHARE T el 1
Elu71= 3 TH(Choi & Sohn, 2001; Sohn & Choi, 2001).

=



3§ Bt ATES F2 AN P Aol HYom
AR @ BEA Wo), A4 A4S B2 AA L
2ntE ARE gl e 28 g7E AEe] Ark(Choi et
al., 2003; Kim & Cho, 2014; Kim et al, 1990; Kim et al.,
2012; Park et al, 2005). 53] #< Kim and Cho(2014)=
S AFEO] wFolu 59 HFR HE] &2 oRY £%
S UERA A o&e] $7] S7HE aele TRl 5714
o] -8 A ARE-2 Akl

M

Fw PR MY ATRE T PR B A7 B
o HIGE AAE 98 AA X A AT 5ol ArhJeon

et al, 2009; Lee et al., 2011; Lee et al, 2012; Lim et al,
2006; Lim et al., 2008). 3 gH]&ol] gk Ao ¢, &
o ARl oGk g @HVV} ME FARSE A e B
o]7] mjel ¥2e] AFY Astr= gn) A &85 Ut
A717] 913 FFHR AYE TS Bk xselth
e MES 9F, DB, 5F F A AT A%
PN e ZRE fo] TlEs MR she A
AFEE Mdatd Bgety glom, =% IT 7158 &
& S8 gAY AFE RS JYstar ArkCho &
Jung, 2010; Hong, 200) 2134 Ir:rLoﬂ EH ‘E‘Ef 7H“L°
HHGE ) 7L A W

A ;}75]01] 7@31—-5 ] e}
o] o]FoA|A] &1
NofA g el T Sl e I 255 ide] e
s *‘7510113}

oo ¥ A= alel I ES ] A V1%
A9 %hii AR alito] FHellM Fgela e T 2
FEo tigk A 9 S Y 25-E diE oHES
ZAF BAEle] skl slate] St S0 Asksk a2
o] A WS A skt &k

EFR_
%
%
?T
£

)

2. 7 Y

2.1. =A} At 2l Xtz $=F

A 7664 FolA BAF SHAE AL
o] AL TkEsl 71X 1923, Fs)
1533, HAF 7]1% 280‘1“) ZALF TR

2534694, Hd 25 4

g 4353709, Ha

Ha A5 7129 kgolﬁii}.

AR BFEIL = s 7de](Chambray)®} 31](Dangaree)

Akl gk 2214 & Table 101 A|A|5}3AT

=0
Aé’é?:

22 MEX| 7N

ARAE Sl BF Ayl s 200 92 48E
ez AP A% JERE AL ©)8 EUE oH] &
A& 2 &, 7d ode] Y Aol TR sl P
oA FHE AH 74 RSl HE HEAE S 2
AEAE F NEGSE ATFATH 547, A% 2
el #E 2380, A AlEs #] E23A70), &
23 wo] 52 A3 B ), P A FEZA
Aol FoA 29 747F B (1)) 2 Y 258 neA A
A weks} Al Aol etk 71EF QAR A=A
2 A B S 3 AR A Fete ko] &
oM A FHAste 101 AAE G 2 2
of g w2 ¥ 7 Table 20 AlAskAT B
Table 2°] AAE HIS ) oJ= Fo] ojPA EHA|, A
3 T 2FE B A AR 9 e oS Rl
2] glol Ay 7lesl=s stk

2.3 da M 9 A

A Ag= SPSS

2 B9 HE RS

HAER AT,

Table 1. The properties of the textiles of top and bottom in summer and winter
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Seasons Summer Winter
Items Test method
Categories Top Bottom Top Bottom
Weaving type Plain 2/1 Twill Twill 3/1 Twill -
. Wool/Polyester Rayon/Polyester Wool/Polyester Polyester/Rayon/
C te(% KS K 0210
omposite(%) 50/50 30/70 60/40 Polyurethan 55/42/3
i Weft >120 >260 >160 >185
Density KS K 0511
(varn/5cm) Wrap >100 >110 >100 >100
Weight(z/m”) >120 >160 >200 >320 KS K 0514
) Weft >400 >880 >500 >1275
Tensile(N) KS K 0520
Wrap >360 >400 >350 >490
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Table 2. Representative postures which were used in the present survey

No. Posture and motion Description

1 Moving the catwalk

Going up and down the stairs

[\
=
©

Crawling on the ground

4 Lying down and getting out of the bed

Bending the waist from side to side

Spreading and bending the legs back and

6 ()
ﬂ‘ A forth

Stretching arms up or opening arms

7 . .
side by side

8 Bending the torso back and forth
9 Sitting on the chair
10 Bending the knees on the ground

11 Squatting down on the ground

B. Winter
Digital pttn.2%

A. Preference rates of digital pattern
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Fig. 1. Preferences of digital camouflage pattern (A), colors for naval duty winter uniforms (B) and summer uniforms (C).
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Table 3. Summary on major results from questions in questionnaire
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Total responses Agreed responses

Questions ™) % of N)
I favor ... darker color inside of the shirt collar 715 87%
I favor ... darker color inside of the edge of sleeves 711 84%
I favor ... elastic textiles to improve mobility 707 67%
I favor ... cooler textiles to alleviate warmth in summer 713 85%
I favor ... warmer textiles to insulate the body in winter 713 87%
I favor ... greater thermal insulation of winter coat 708 88%
I favor ... wrinkle-free textiles to reduce to ironing 710 85%
I favor ... oil-proof textiles 731 90%
I favor ... water-proof textiles 707 75%
I favor ... antibiotic textiles 709 78%
I feel ... (very) hot in summer on the deck of the ship 705 79%
I feel ... (very) cold in winter on the deck of the ship 702 84%
I feel ... (very) strong wind in winter on the deck of the ship 701 92%
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Fig. 2. Body parts which were preferred for the use of elastic materials
to improve the mobility of upper body (Top), called ‘Chambray’ (A)
and lower body (Bottom), called ‘Dangaree’ (B). Multiple choices were
allowed.
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Table 4. Design dissatisfaction on the top and bottom related to postures
Post Top Bottom Button/
osture utto:
) . Si k ) i I
No and motion Back Sh(s)?(liger/ Sticking out  Edge CTr;:lt;E/ Knee Width ize  Pocket Zipper Hanging  Total
1 A 0(0) 0(0) 0(0) 282)  0(0)  1(0) 48(4) 28(2) 10(1)  4(0)  114(@®) (21373)
2 {L 0(0) 0(0) 12(1) 504)  0(0) 27(2) 55(4) 33(2)  3(0)  0(0) 20(1) (210:_,0)
(1
3 " I 0(0) 0(0) 19(1) 7)) 23Q)  26(2) 18(1)  5(0)  0(0)  1(0) 5(0) 1(2?
©
61
4 0(0 0(0 212 3(0 8(1 40 8(1 0 0(0 0 ]
&J\p\% (0) (0) (@) (0) (1) (0) (1) 50) 0)  5(0) 7(1) ®)
5 ,b/’eﬁ 0(0) 0(0) 121 0(0) 50)  30)  10) 11(1)  00)  0(0) 0(0) 141
Jl ©)] (10
5 133
6 Sk 0(0) 0(0) 16(1) 10)  51(4) 46(3) 4(0) 13(1) 0(0)  0(0) 2(0) (10)
& =< 32 100 133
7 1‘1‘, %l'l'l““"' 0(0) @ o 0(0) 00)  00) 00) 00)  00) 1(0) 0(0) (10)
8 ‘\ @f 9(1) 2(0) 92(7) 00) 17(1)  00) 00) 6(0)  00)  1(0) 0(0) 127
69 w (9)
L )
9 {3 0(0) 0(0) 40) 4(0) (1) 272)  100)  500)  00)  00) 0(0) ?f)
10 } 0(0) 0(0) 11(1) 10)  14(1) 332) 1(0) 81  00)  0(0) 0(0) 68
oo ®)
11 0(0) 0(0) 21Q2) 40)  232) 403) 1(0) 10(1) 00)  1(0) 1(0) 1(2)1
©)
34 417 98 148 207 137 124 13 13 149 1349
Subtotal SR G1) @ an  as o  © O O () (100

Data were expressed as the number of responses and percentage, n(%); * No. is equivalent to the number of postures in Table 2.
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Table 5. Textiles dissatisfaction of the top and bottom in daily posture

Posture Non- Contami- __ .
No. Y . .. Tear . Wrinkle Total
and motion  Elasticity nation

1 A 101y 182) (1)  00)  35(4)

768)  192)  8(1)  0(0)

103(11)

\S]
"\P‘
©

©
3 r\r{aa. 71(7) 28(3) 16(2) 000) 115(12)

4 49(5 6(1 00)  354) 9009
@j\\% ) (1) (0) ) 9009

5 )b/,@ﬁ 44(5) 3(0) 0(0) 100)  48(5)

6 f D 12513)  20Q2)  1(0)  0(0) 146(15)
N
7 %0 97T 869  00)  00)  00) 8609

8 b .g 485)  10)  00)  20) 51(5)
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A. The hottest B. The coldest

N=2040

Fig. 3. Body regions which were perceived as the hottest in summer (A)

and the coldest in winter (B) on the ship. Multiple choices were
allowed.
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A. Current B. Suggested

Anti-soil finishing, Anti-pilling, Anti-static finishing
Dark coloring inside the collar

ﬁ,\ Stretch fabric (sholder)
Pocket (with pen rack)

Anti-static finishing, Flame treatment (sleeve)
Stretch fabric, Anti-pilling (sleeve, elbow)

i \
Dark coloring inside the sleeve wrist, Anti-soil finishing
Anti-pilling, Anti-static finishing, Flame treatment
{\ Velcro

i-pilling, Flame treatment (fropt)
Anti-static finishing (back)

Zipper + Velcro

Elastic band, Stretch fabric

Anti-static finishing (side-seam)

i-pilling, Anti-static finishing (knee)

L

Anti-pilling, Anti-static fi (lower part)

Narrower |

—\ | \\ _ | Anti-static finishing, Flame treatment (edge)

Preferred color
- Summer: black types of digital camouflage pattern
- Winter: blue types of digital camouflage pattern

Fabric requirements

- Summer: quickly water-absorbent and dry property

- Winter: improved insulation than current uniform

- Antibiosis, morphostasis, color fastness, waterproof,
oil resistance, anti-creasing, etc,

Fig. 4. Design elements for the next generation of Korean naval duty uniform.
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