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Analysis of Characteristics of Functional Outers with Moisture-permeable
Waterproof Fabric

- Focus on Fabrics, Washing - Cares, Design, Patterns, Subsidiary Materials, and Sewing -

Roh Eui Kyung and Yoon Mi Kyungm

Dept. of Fashion Design, Jeonbuk National University; Jeonju, Korea
"Tech D; Seoul, Korea

Abstract: This study investigated fabrics, washing and cares, design, pattern, subsidiary materials, and sewing methods
with a focus on the functional outers using moisture-permeable waterproof fabric as a shell; in addition, each element was
analyzed for differences depending on fabric type. The characteristics of 34 outers were investigated through labels, online
product introductions, visual inspection, observations from two experts with more than 30 years experience and wear
tests. Moisture-permeable waterproof fabrics used for the outer were classified into two types; in addition, the shell of
the high-density fabric and the 2 & 3-layer fabrics had different characteristics. Various fabrics, detailed designs, and three-
dimensional patterns suitable for each part of the human body were used to improve functionality. In addition, various sub-
sidiary materials and sewing methods were used to form an organic relationship. The same washing and cares, patterns
and subsidiary materials were used regardless of fabric type; however, the fabric type influenced the detailed design and
sewing. The outers with high-density fabric had a loose fit, short placket, e-banded cuffs, lock-stitch, and lock-stitch+
binding. However, the outer with 2 & 3 layer fabric had a slim fit, hood width adjustment, zippered pockets, cuffs with
tab, seamless adhesive sewing such as laminating, lock-stitch+ seam-sealing, and welding.
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fo) TR A Ferg Ao mek The TRl 2
He ol aa,
27300 vha B4 F719) obgel Algel el W of
glofol] st B2 AFEo] WAL k. o= 4
ol9] &l (Choi, 2009), TIAKQ] /e 2 E2A(Lee et al, 2013;
Park et al, 2002), A& ¥2](Korea Outdoor & Sport Industry
Association, 2017), 2241 7l §3F[Rho & Park, 2014), M€
F|FMHyun & Lee, 2017; Roh et al, 2010), 2=F[E T]u}o]
27} B obeo] /i (Lee, 2014), T 241 B &
A& % H7HJohnston & Koo, 2016; Roh & Oh, 2015) 5°]
A= AT

obo] foje dEH tE 7SR st &4, Al
- F, AR, ", SR 2 Al s e
SHES BATIT B3 oo floje] 7leA e
fke) 7 sEe R gor, 7 anse
3ol ola) AUHE £ B ST Y= AES BE 5 9
ok Zeu 71 AFES okEe] o] vk, id, 2
59 ZF 9ol o] A FgETE WA AA AluE
= 0}70:_1,:_01 34]01 9,] T4 2AES &UL;G HoZ HMz‘y_}\:lrl:‘q_’ o].
2xo] JofE B} A% Al Fetsle vl Ego] F Fleltt

oRxo] fol ofold, &=, &l T, A 7lsel wht
) ofoldol wiet vpA], MIAE, o}, BlMx, 4=
(Lee, 2009; Park & Hwang, 2012), oF$-E]¢] &=o] wle} v
T, W3 eApler, el wet A=A, SR, §-
REoR A 7o wt W, WE, WAzl RE ERE
th(Park et al., 2002).

JEh} B 2l S5 RAsEs o)
of WEAA WA G 3
3ith 2 o2 Gore-Tex® T WAIZIE W
4L B3, Wind-stoppere} 242 g%
e HAfreh, AlFel wet Aol glent 4
PG 7S & A== Fol=tH(“Gore-Text Outer”, 2020).
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B A7oiME 20163 725 20183 9€o 2zl 2~E
oJol|A] U3t 9] HAT o] 7154 o}$F 34FS BAlS)H
1:]'(Table 1). o} Ele =147} 5017}x] oro _',_HO}
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EATelA A$J8H ]“ A9 AlEAge EH‘?ﬂ A

ol P& 51 (Oh, 2010) e ASAS THE AAE
2 AEHE UE Y 2 A/ES /A7) wjEoltt.

A AR g, 28R AIF Al 52 B9, AE- AT

< hES B, TR Skl B 22l AlE IS T

3 AT ek YA A v 7 (video microscope system

ICS-305B, Sometech Co., 3%)% 1*‘1;}0% 1008 st
ZEo] 3H oAl *} AR N

HHE oFEE JHAISRE %‘?ézi ZHéﬂ_ﬁJ F AHES
FEUF oA Wl & ssiden, F=, v, &
n] 92 Upro] BAEslth

A e o), Ed3A, /PR 2E] Sl AMed
TEF ZAE Bste] olfolRlth. BAl £719F ZE|X|(stitch)
ZHE ISO 4915(1991)¢F ASTM D-6193(2020)S 71Zo2,

716733 B5dol = oki=e] o ¢ AR B ZE]R] A3 2E)A] SRS AT MEE A FEle
287108 olal QelAe] ol nASHTE, EF o} 2 Bu BB 5 W] WA B8 A A% I
Table 1. Characteristics of outers
Year No.  Sex Size Brand Model Fabric Layer

16 1 Female S Fjallraven G1000 sarak tredkking jacket G-1000 1

16 2 Female S Black diamond W mission shell sage Gore-Tex®3-layer 3

16 3 Female S North face W novety venture jacket midgrey camo Dryventm 2.5

16 4 Female M Under armour Accelerate jacket - 1

16 5 Male M Schoftel Ryhs 22634 Venturi® 2-layer laminate 2

16 6  Male M Fjallraven G1000 keb jacket G-1000 1

16 7 Male M Salomon S-lab hybrid jacket Si Ai\fn;zieikﬁsz“;&K/mK 2

17 8 Female Canada goose Rosewell Solo-light 1

17 9 Female S Snow peak 2.5L wanderlust pullover sage Polartec™ power stretch prom 2




Table 1. Continued.
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Year No.  Sex Size Brand Model Fabric Layer
17 10 Female S Outdoor voices Trail jacket - 1
17 11 Female S Fp movement June moto layering jacket - 1
17 12 Female S Burton Wb sadie 2L jacket Dryride durashel™ 2
17 13 Female S Fjallraven Keb eco shell jacket Eco-shell 3-layer stretch 3
17 14 Female S Norrona Alpha 60 jacket Polartec” Alpha® insulation 3
17 15 Female L Peak performance W alp. jacket Gore-Tex 3
17 16 Male L Lacoste sport Bh2070-51 S A:fnlf:ieiki;nsz Hzgf/ZOK 2

S;: 2L Gore-Tex" fabric with
17 17 Male L Arcteryx Beta sl hybrid ‘. icgt:f%’;)‘:guf‘;;‘zcxgll%gz @ 2
C-knit™ backer technology
17 18 Male L Eddie bauer Mr sandstone shield hooded jacket Sy Flexion™ Sy: Stomlrepelm 3
17 19 Male L Columbia Outdry ex eco Outdry™ Extreme Eco 3
17 20 Male L North face Summit L5 shell Gore-Tex" 3-layer shell 3
17 21  Male L North sails Bonnell jacket Norlamtm 3L 3
17 22 Male L Fjallraven Anorak no.8 Sy: CS}I-I 0?)3)022;;0 duty 1
17 23 Male L Bretta Active mars jacket Betta bwb evo 3
18 24 Female S Burton Hazlett packable jacket Technical colorways 1
18 25 Female S Free people Reflective aurora jacket Retro-reflective nylon fabric 1
18 26 Female S Nike NikeLab ACG Gore-Tex jacket 3L Gore-Tex 3
18 27 Male M Eddie bauer Mr be alpine lite jacket Weatheredge® flux 15D 3
18 28 Male M Patagonia Rock camo salt jacket H2No"Performance Standard Shell 4
18 29 Male M Asics tiger A16038 - 1
18 30 Male M Sail racing Reference jacket GoreTex" 2-way stretch 2
18 31 Male M Haglofs Eco proof jacket Proof eco 3-layer 3
18 32 Male L Helly hansen Scout profleece jacket - 1
18 33 Male XL Columbiaxopening ceremony Grand cache anorak Supplex® 1
18 34 Unisex one size And wonder Dropping pocket rain jacket 3-layer Pertex”shield 3

-: Fabric information not available online and in products, S,: number of fabric used in the shell
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A, Chi- oRElo]l ARSE AAle] Aol S WERAe dus
Table 29} 7t} o}9-E] gt WY A 32852 2A7F ARS-E

owm, 2% o] &AI7E ARSE olElE 94.1%3T F 137HA]
o] 2] z3to] ZAREYOH, S, +0, (17.6%), S;+0; (147%), S;
+0, (11.8%), S,+0, (11.8%)2] ZFo] 7P =& vj&S 2
&}, o] 279 oF-HEL 71EF Folnt T AAE A}

£31 kel A4 A5 HassIrh Aol Ee Bl
Aol w4 A EF-E no.ll, no25)E ARE-SH] 5714E,
EZR9olE Z2CEFE no.5, nos8, no.l4, no.l5, no.28)=
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Table 2. Number of fabrics used and combination for outdoor outerwear

Number of Number of Number of

fabric used outer % Combination outer %
1 2 5.9 S, 2 5.9
S, +0, 6 17.6

2 9 26.5
S, 3 8.8
S, +0, 4 11.8
S,+0, 3 3.8
3 11 324 S;+L+0,; 2 5.9
S;+L, 1 29
S3 1 29
S +05 5 14.7
4 10 294 S,+0, 4 118
S|+L,+0, 1 29
6 1 2.9 S+0s 1 29
11 1 29 Ss+0y 1 29
Total 34 100.0 34 100.0

S,.: number of fabric used in the shell, L,: number of fabric used in the
lining, O,: number of fabric used in the facing and partial lining

ARGl BeAdS Fofsislom, 24 thE Ae] FHuUzt
(°F-E 102, no3, no.13, no.15, no.19, no.20, no.24, no.27,
no.28, n0.32)S A& ol 7zt B9l AFet 71s8E
Folshax 254, A #iIF Al FI7t Bol Wik A
S WK E] figelt) v RE R0 e AE3t o}
SFEI(S; + L+ 0y, S;+Ly, S;+L;+0y)= o AHATH(11.8%).

A 2% olde] AAE ARSE ol EIE HIZEFX G99
I 2E#HX 998 ZE=tHeM-El no.6, no.10, no.14, no.18,
n0.22, no25). W38 Qsk= ooz opl, Aol WE,
T, wAdo] 478 AA7E v &0 W w3 AL
ol Hdd 22 Anf Fole AFAA A ARSEAT o]
A A FERE 87 EHE Ao w5 tE MIE AR
goz HAY g S e v 7158S A
Folakint.

Al AHE FET AES AR RleEd

Aoz it thdst Flr ZEo] ol 9-Eo] ARSEAL 3l
ATH(Lee et al,, 2013). 3 #lo]o] AE2] o}9-E|(38.2%)7t 7F
oo, o thge yHE AE(35.3%), 2 #°]191(20.6%),
2.5 ©1°]01(2.9%), 4 ©|©]01(2.9%) o8 ERTE 4 glo]o]
A E©FE no28y> A7t Al WS ZHLS 1 o= 7}
SR Wi, 3 #lolo] AEF R F AJol7t flo]
o]%9] BAoA 3 Folo] AEe| EFAIA A8 ESH
Y o= 2.5 Holo AECHE no3)= 2 Holo] A=
EFAFAT

oMEle] E5 HES YAEn R st gt
A3}, Fig. 20F ZAth, o] WA hE AR ol El= A&
9] old o] 7] witel, A7 7E= o] FojR] o}
HE 4oz 2AE9.

2.5 layer 4 layer
1(2.9%) 1(2.9%)

3 layer
13(38.2%)

High-
density
12(35.3%)

Fig. 1. Moisture-permeable waterproof fabric type used for the shell of
outer (N: 34).

Fig. 2. Photograph of fabrics used for the outer; (a) high-density
fabric(outer no.13), (b) 2 layer fabric(outer no.17), (c) 3 layer fabric
(outer no.28).

TRE BT Aes BES A3, 29 o] JEit
TUSIATHFig. 2a). ©l= BE olofe] F7F 3 glo]

E3} WH1POE FEYY
]

of 4Ee | Ty A 3 g
e S HATHRoh, 2011, WEel, 2 Folojs 3 7]
olo] AEe EIT} olwiel et wgrom, 2 Holo] X

(Fig. 2by2 A3 Y 78 EE "WHglozgt 3450
AT eHol gl FHE AN ves g e o9

P+N+PU R+C
2(4.3%) 1(2.2%)

N
15(32.6%)

N+PU
5(10.9%)

Fig. 3. Fiber contents of shell in the outer; N: nylon, P: polyester, PU:
polyurethane, C: cotton, R: rayon, Multi response (N: 46).
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Hct. 3 Fojo] A& (Fig 20)2] EHoE AEo], Tlle =
Hylo], o|Helle HAREED )] FREUNOH, &
o=z Rag HAgEe] el F43 SHo=RE WHlS
Hoala Ui

2 = 3 golo] HEe] 7 Al AME EEHE RS
F718Rs el xlol7t et Az 230 2dete] £
718U ER-E no.21, 2%} nylon 81%, polyurethane 19%),
BEHF o] HES ME H7|]E SR SH (no. 34 A7
nylon 100%, 3-layer backside: polytrethane lamination), Z}v]
vlo]Evt g e] g FAIBHA e 73-9-(F-H no.20, 2

olZ Qg A7t <A

=Y By - 2 45

Fa, gRIel A8, PR, EAE FHeE - 133
Atolle UAE(32.6%) Z2]922E(30.4%)7} 7H %1
AREERT ol YdEe A 59, vpE Aot dlded
Wgdo] sk, Sl aEe Bt e At ¢ —6}
™ Az} fa 73] 7R ekom Ujd@Ade] £7] wiio)
THKim, 2009). oFF-8 28 Al AlA|9] AHFEL 24US 9
sto] AA F9] e AEHA] F9 Etdes Edlo]

AE4E Fofsia Qiginh B9 ZEjedde 2 B 3 o]
o] HEe] o] 7}Fole AREE T
1B

AL obEle] ekl AFLTNS el 2 AR ALg
3 Aol thet *ﬁﬁw g W A% MG AAS )
3 AREAZE Qlol, 2045 we) W AT ALE B

7+ nylon 100%)% UJTH & AFolx= ok 2pde] & Al olel] gt #2715 #73] dh= Zlo] a7HT
Az 2Atete] Aztol ALSE AREAS TESE s 730l Tt BAlSAo] TxEo], A% olPEME WE
thFig. 3). 7 Bk ) Eo] ARRE T AT Al Z]o|2E ok
Table 3. Care label of the outers N=34)
. N/ High- 2 &3 _. . N/ High- 2 &3 _.
Step Symbol Meaning % density  layer Fisher  Step Symbol Meaning %  density layer Fisher
8 3 5 28 9 19
Machine wash Missing
" below 30°C 235 3.8 14.7 values 824 265 55.9
8 6 2 4 2 2
Machine wash / Hang dry in shade
below 40°C 235 17.6 59 gy 118 59 59
Dry 2.88
Machine wash, 7 2 5 1 1 0
Wash 9.31 i
permanent press & 59 14.7 I I Drip dry 29 29 0
below 30°C
6 1 5 1 0 1
Hand wash /1 Drip dry in shade
W normal 176 29 147 | Py 29 0 29
m Machine wash, 5 0 5 15 4 11
permanent press Do not iron
below 40°C 147 0 14.7 441 11.8 324
Missing 33 12 21 Iron low heat 16 7 9
values 97.1 353 61.8 ° 47.1  20.6 26.5
. 1 0 1 1 0 1
Wi 0.56
rne Do not wrin Iron Iron low heat with 173
£ 29 o0 29 fabric 29 0 29
NN
34 12 22 2 1 1
Bleach D leach I ium h
eac & 0 not bleacl 1000 353 647 é ron medium heat 59 20 20
10 4 6 32 12 20
Missing
values 303 121 182 {X} Donotdry clean o, 355 sg9
Dry-
1.16
2 7 15 clean 2 0 2
Dry cl
Tumble Do not tumble 072 sol;};e;fael:(czl;}t/
-d . . . ' . . .
o dry 66.7 212 45:3 trichloroethylene 39 0 39
1 0 1
Tumble dry Total 34 12 22
normal, low heat 3.0 0 3.0 100 353 64.7
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B no.10, no.13, no.19, no.31) =& A& Z|o2E9} &
71 ZE EEEEF-H no.l, n0.22)2 AR, WY
TS 918 PFCs(perfluorinated chemicals) &<=Al] ARE-S A&t
CF-E no.19)3AY, AwsdwEe] &2~©E no.l, no22)E
EHAE sl 213AAR] A7 es sk Ves H8%

=
o2 AT S Folsisith

32. MEt-2F

FEr 28l we) okg-Ele] Al FHF tigk xfolE A
A7) {3 WI=EA], Chi-square 7373} Fisher exact 778<
AAsIGAT) 2hile] Al HFS AlE BB A7, 29, |
Exglo], 7%, g, =go|Fe Yo e #4881t
(Table 3). Z&ol| we} AEt-FHgFell zte)7t gl A= e
won, o] AE el dHle] B AE9] oftEHE
U3 Ao A HFAE EAV P2 BoFE)

olE o] AEiH oz AH2olA kAl ME7] AN Ee
EAE] AAEATE ol Agel sl F5lS HE A
H B4 $A9] T Bnk o) o]e)e] JREe] &4
o] 4 2 A=ert Askd S 317] wWEo|th(Lee et al,
1997; Roh et al., 2010).

oRg-E o] HaFWE FA(100%)Hem, HE=ete](7]7
ZA2) Aol BA(66.7%)= At w71 E AT A AlFA
T Azl tial] 1= ATH17.6%). B x4 tEd
o] 7Fs(47.1%)% oF-EE Siglont, Tl FX¥ ok¢H
(44.1%)%= AU EgtolFedS T4 (94.1%)= ATt

=9 B9 ol9EHEe U B9} giHHoz {AlS
Aet 252 831aL lou, ofgke] Zpolzt Qltk. = AlF-2
A7) M-S SR8 EAERES 38-Sth(“K2 Fishing”,
2019; “Kolon sport”, 2019). ©]= =] 7| HE WlellA Al
S FHsA 271 Q8 sle] AFL] A HFHRT B
HoZ A7 wjEo|tt.

ek 3 2 vExge SO 3758(2012) 2 ASTM D5489
(20180l whe} AlEfEA] Fhdlo] MFH oz AR $-2u
g A AZY FHFKS K 0021)] B8 BAZL AlFZ o]
2] SrthPark, 2014). &A] 9] 71329 «oksl Azo] uiet
U A 71571 §U7] wiizel Z1Al Az gk 7R 271
Hot. 1z719] ARgo] Eolue AN e 2&e] x|
gk Al 710] 27F L)

weby 29 wF7F ST wet ofd g ShkE Al
g HF Wgel v ArAlY 2 vt AR AE AT
At AREQl Aol ")

3.3. CIXIl
OREY] AR URRIS BFSkL F5Wr A& mE vl
=34 9 Chi-square 77, Fisher exact F4S AAIgH A3}

Table 49} Zt}. Chi-square FAIFNA 7ItiRl=7} 57 vgiel

Ao} 7t A Ao ol oF 20% oFe] |t ol A

Table 4. Design of the outer

High- 2 &
Part Detail design Total dengsity 3layer Fisher
N % N % N %
None 2 59 1 29 1 29
Type Combined 25 735 9 265 16 471,
Detachable 4 118 0 00 4 11.8
In-pocket 3 88 2 59 1 29
None 9 265 4 118 5 147
Entrance 25 735 8 235 17 500
i None 14 412 8 235 6 176 .
Hood AUUSMENt  voih 20 88 4 118 16 470 7
None 28 824 10 294 18 529
Heigt 6 176 2 59 4 118 0.12
None 23676 & b5 15 I
Hood brim 11 324 4 118 7 206
None 24 706 8 235 16 47.1
Collar  High 9 265 4 118 5 147099
Low 1 29 0 00 1 29
Regular 20 588 7 206 13 382
Fit Slim 10 294 1 29 9 265924
Loose 4 118 4 118 0 0
Full zipper 27 794 7 20.6 20 58.8
Center front Partial 0 0 4 118 2 59515
opening zipper
Etc. 1 29 1 29 0 0
None 25 735 6 176 19 559
Placket  Full 5 147 2 59 3 88806
Shot 4 118 4 118 0 00
Body Center front  None 15 441 4 118 11 324
Zipper Ful 18 529 8 235 10 29.4 1.69
shelter Etc. 1 29 0 00 1 2.9
None 16 47.1 5 147 11 324
. Zipper 14 412 4 118 10 294
Ventllation i 3 88 3 88 0 00
Ec. 1 29 0 00 2 29
None 5 147 4 118 1 29
String/
Bottom o c4 23 676 6 176 17 500
adjustment " d 3 88 1 29 2 59
Etc. 3 88 1 29 2 59
None T 29 0 00 1 29
Side 13 382 6 176 7 206
Location Chesttside 12 353 4 118 8 23534,
Chest 4 118 2 59 59
Middle 4 118 0 00 4 118
None 23 676 10 294 13 382209
Body - Inner 11 324 2 59 9 265
pocket  pocket
0 T 29 0 00 1 29
1 2 59 1 29 1 29
2 10 294 6 176 4 118
Number 3 11 324 3 88 8 235525
4 6 176 1 29 5 147
5 3 88 1 29 2 59
6 1 29 0 00 1 29
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Table 4. Continued.

High- 2 & .

Part Detail design Total denfiity 3layer Fisher
N % N % N %
None 1 29 0 00 1 29
Zipper 22 647 5 147 17 50.0

Body ype Kangaroo 5 147 4 118 1 29 102"
pocket Flap 2 59 0 00 2 59
Zippertflap 2 59 2 59 0 00
Etc. 2 59 1 29 1 29
Set-in 18 529 7 206 11 324
Raglan 7 206 3 88 4 118

TP fonsformed 7 206 2 59 5 147
Mixed 2 59 0 00 2 59
Sleeve None 1 29 1 29 0 00

Cuffs Velcro/tab 19 559 4 11.8 15 44.1 817"
opening  E-band 11 324 7 206 4 118
Etc. 3 58 0 00 3 58
None 28 824 11 324 17 50.0

Pocket e 6 176 1 29 5 147 M
Total 34 100.0 12 353 22 64.7

*p<.05, **p<.01

AAHAE N & Qo= R Fisher exact A3 2-8-al3ch.
2 A3k, 2 glojojst 3 #lolo] AEe] o}E 7k AlF YA
QoA Zpol7t ERIA] exokovt, e A&} 291 3 #o]of
Z=2] olgH 7ol Al TRRICNA Zte| 7t UERTE. o]o)
Ao EE A& 29F 3 #olo] FHER o] of
7+e] @ A4Ed] tigt zlolE #A T
S iR okeHo| BAENoH, 3 dAY =
(73.5%)7F 5213 (11.8%) B AZAH (8.8%)H Tt B Bt
Alok = FAUS AlgelA] FomA E EX Bl FgoR
FEH HTE 93] F=9 47(73.5%), LH](58.8%), =°I
(17.6%) 78] 753l o, 35 AP, v, o) &
E=©F-E no, 1, no,6, no2, no.15, no.17.)= Ut} T3k A
glo] F ot obpEo] ZFol thHsh] 9% 2F F(storm
hood, -] no.1, no.6, no.19)= &AWl glo], = AL 2}
|3 & 2 9o FEE & F IS VIR AR EUE A
off ZAdth Al FEe Alofgtrt F1Esles A
(32.4%)°] F-2EY). X AEL 9folojs AFYsle] F=A
o] FHIE AAY, dekiy B e 2EFS 0838y
A& 2439

R ol 9Bl =Z2H70.6%)JoH, U5 AFES R
ool E5Y YR BHEAS st

OBl A YFY H(regular fit, 58.8%), EH I (slim
fit, 29.4%), T2 F(loose fit, 11.8%) =02 eIt} @&
g F2 FAG &5 oludole] FAE el ofE A%
o2 ANGY 58 TGt £ e Yol A
FEE AAFEA oL 715A AfeRele] YAiHe R A
A=), BhHe] 2 51e dEep] Ad A7 o o
o] glo]o](base layer)t AH W= @lo]o](mid layer) 9ol

Lt
[e]
T

G T

TG 24 - A, A FE TR, AE, PR, EAE SRCE - 135

28 7Fssitt.

A 2 FES Eol7] a8l 2l el g A
A AH (full zipper, 79.4%)7F AFFER oL, AR ol¢EHol=
Sale] XA (14.7%) 2 F-5(11.8%) Z2NZ (placket)o] Ak
SEA & dFA FHAle] ARSRT-oF Adglo]l Aok
(52.9%)°] AMEoZ B2 WS TsA A

AT 24 Aol = AZHAFE fAIE] fIsIA] Aol F
Aol WA (41.2%)F ol (eyelet, 8.8%)0 2 Holu} 7]
g A&sHA wiEsth. BaAdE Fos] flske 2~Ed
(string) =B E=29-F = (draw-cord)(67.6%), AekEl vl (E-
band, 8.8%)% Et =& ZHsIATh

FEE A8l 7k, &, <k Al FHY 5ol AMgEem,
F2 IFHY((38.2%)8} 7IE+AFHU (35.3%)7F T2 ARSH
Atk 7 FHUE BES vk Algo] golslEs o
AZ=Z X8I sk MU (32.4%)= A} tlufo] 9]
SIS 2oz AREQITE 370(32.4%)F 270(29.4%) Y
o] Rato] 7P BTt kg e S8ty Wex|T]
U(64.7%)7}, ob=ghe] Z9-olle AT FHY(14.7%)F AR
= At

Aol Lrfi(set-in sleeve, 52.9%)7} 714 @o] AME-Elom,
P 2l (raglan, 20.6%), AN HIFTHE HPYIF L)
(transformed, 20.6%) = &3 Al (mixed, 5.9%) T2
yepdth gEe Ay "y 4wl 802 o) £7)1418 ¢l
of WS W w) o7 Fjol] HAFS FUL) AvirE 2
S $J3 "I ZH| o] X (velcro-tape)° U §122 (tab-snap)2t 2+
ZA(55.9%)2}, dekE M= (324%)E AMgste] Armie]
HE IAY Eelde] rtesies AAEslth &
HU7E d= oF-Ee AATH17.6%).

F5g AE 2 AR YRl Aol FE LH| R
3 2, Ao oA YeRgth Y
ZE9] olp o= FE YA AMgo] A, HEe =
3 222 go] How, F& ZA, AAF FHY, dejrg
HES AMg-S 2vRe] 2ol Eodth wkdel 29 3 #lo]of
ZEe] ol EldfX s T YR REAR], &1 H, AHY FH
Y, AR de] ot g2 e] Awfie] Zglo] Wo| AME-E
Kom, Feg7lo] AArh.

o} Zro] olgEe] AMEE FHHG HEd meEl Al o
AR1A Zol 7t e, o] st Tix1e] Aol ofE A
5ol GTE mRE Ao Addn, yds FE ol SEHE
WEgolu G0 R wol ARSSl] wiEel] F2& BE AR
slo] EEAS =HAL, B I FUA AR B
SPIAI T, wbdel 29 3 #lojo] F & o%-EH= o]
Zog yiw AEHT F37] iz £ A, Zzlol
F FoY AMES Ak iRl Aol F A
(seam)2 2 W75 SIS s TSk oS
AREEIE 7397t Bot oA REUE ASAITN7] SlE,
At G5AS 7THBEAME ol A 7siA oAl &8

1

2 oo dd oo
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Table 5. Patterns applied to each part of the outer (multiple responses)
Hood N % Body N % Sleeve N %

a: 3 piece of hood pattern 16 432 b: Shoulder seam movement or removal 18 30.5 g: Curved or bent sleeve 20 41.7
2 piece of hood pattern 14 37.8 c: Ventilation 15 254 h: Long inseam, i: low sleeve cap height 16 33.3
Jawguard 3 81 d: Side seam movement or removal 7 119 Arm-up pattern & under-sleeve 6 125

Etc. 4 108 e: Armpit gusset 6 102 Sleeve opening 2 42

f: Short front hem 5 85 High sleeve cap height 2 42

Side panel 5 85 Etc. 2 42

Etc. 3 51
Total 37 100.0 Total 59 100.0 Total 48 100.0
SO% WSOl ol AYS} U ook, WAFAYSR IS T Ao Agsle] HOlE] ¥How 24 ¢ AW
o= ) Bl B9 EREbellow effecyeh FHES  Holo] g BARAL T S AL

(chimney effec)Z <3t G4 1(Ch01 et al, 2001; Harper, 2001; ol¢E & Y FEodA] HiF 1.17EA(S.D.: 0.3), Hit]ellA
Vokac et al., 1973)2 OR] }Oq H238 7171 Agolnt. 1.67FA1(S.D.: 0.8), 2mfloll A 1.471A1(S.D.: 0.9)2] £3Z 2l 3

Lee et al.2013)2] 7ol wk=m, 20098 ~2011d = o} o] AR-E o, o] ZFlA no.15% no.17 oF-El= 27} 8
o] A =2 %b?}, 29 Feg FHlol e W = 1, v 5, 2mf: 2)7FA] 9] siElo] ARG-EISITE. whEbA
FAZE, e et FE 8 G FH7l] gl EAT o] i oFEE TSR Table 5914 AwHE 8ol HA| of
o] FE o|FthL st olet 22 AFARe] el ATt SHel oGA HEETA A EIITHFig. 4).

o] 35l whE ok-El bl Wslel, YAl ahelelxe] 7] Fig. 4a9} Fig. 4b= 25 £ A ool sdt s <
A FETE ea@Al, tAR], -, AR, SAhE b Asle] AAG o2, SEdI Aol £ )7eS 2
o] 29 T8l 71sde 7o “‘E"“\lﬂE A0 et tstrl7] sieloltt, o] = s o] Fal Fvto] 4w,

HEERL ofg-Ele] AT A7F vETh &, F33 A=)

3.4. IjH Hdg Fx3lehe AFIA Fd H 9R7F 24E Zlelnh

olEl9] 715 HlEEEA THE g FoE HH A T olpEle] Rl AjolFE vl FATRE Fls) an
Z tEgdo® zAE A7} Table 594 2t} olg-Eolle F da= TEA] THES 283 3 7 4R, Fig. 4be 7 4 &

(€))
Fig. 4. Three-dimensional patterns of the outer; (a) no.15, (b) no.17, a~i, a’~b’: example of applying the pattern described in Table 5.

- ®)
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BEL

418} )5y olpEle)]

=

]2 YFEoiT)

FE X E FIES AREle] BEIS AR 3%
= e (432%, Fig. 4a-a)e] 7P BoH, 24 3= 7
(37.8%), BlHSTH(8.1%), 71EK(10.8%) o2 LEFRTE. 7]
e 14 F= FEl(Fig. 4b-a), 44 = 3E, 2R
A e, vl $2E 2l So] £dHU)

Hit] SR E o] AA D 015(30.5%), Mol
(ventilation, 25.4%), 94 olF B AA(11.9%), A=Ho] #
ol F-(gusset) AN (102%), S FUTHEB.5%), Atoln} L
Abel= B E(8.5%) Tol AT ZIElle SHE, A"
o]9] $FFS FHh= A ¥ W, FHEY Fo] £
Ak

A1 (non-set-in sleeve)2] AFEo. 7 oF- F]FHe] of7jj
ol &7] glol 94 (Fig. 4a-b)atAL}, o7l &714e o]
U HFEo 7 o)F(Fig. 4b-b)A A WS o w) Heles
Fojaly A& 3 RAE 93 YA AHsE WA
o B3 FHollA AR olojRe HE71E HAstelal A|H

T o

£ olgste] FEFT(Fig dac, bc)S AUTLEN, 254
A Aelx Frlads Skl

AME o5 (Fig. 4b-d)AY AASIH o] HEAS &
APHA] Fhs IA A=t ols Al we FHFA 4
oA F7HE Fe] FHUHIR Qs HIE] B33 &4

(Lee & Park, 1996y ®93}7] 9gtolt),
TS SEe 54 Al Aso] 919 MRl 7HE A
Al AA8E7] dEl(Kim et al., 2012; Kim et al, 2015), A=

& H9lo) F(Fig. Sa-e, b-e)E AV AAFA] o=
AAGgoEZH ko] st dolg He|FER FAAT
AJo] ddEth(Park & Lee, 2019).

o Wk HakEoh A (Fig 4af, b-f) AASK 52
Fol= TRl <ksle] F9rt AEsiAl EA o FHee] 4
ol7F #EEHA] =S A

Zrf HEoM e F8715(@1.7%), 7] AA 2 e A&

= X i

m2H33.3%), 2 & &) 2 ki (under-sleeve) A (12.5%),
2miiE] THE@42%), B2 2M(E2%) T £oR FAN
ATt ZlElE AmEAd 4% o, &5 F Fol rh
52 Al AvfelAl(sleeve inseam) . HPZE 2 HSjollA H

6cm ©)% AE Algo] LAYSEE (Hong et al, 1996; Ryu &

Table 6. Subsidiary materials used for outdoor outerwear

=4

o

24 - DX A S, ORIQl FE, PR, BAE $H0E - 137
Park, 2005; Song & Park, 1998), & TZH9E o5t ¥

Bzt 2 e &lthAldrich, 2006). Fig 4a-g, b-gollA HZo]
) el ThES} MM o R BHA] BES YAFAT] =
A2 AAsle] BS Sl sh, E=3t ki) 4+
Fig. da-e, b-e’) = A4&7]9] 4o|E F7H(Fig. 4a-i, b-i')A
A Aol R0 e SIS Fogozn I8 =
o= Wete] W SEiA] ¥EE AAEI Fig. 4a-e9} b-
e Aso] EEEe EFEIAA v dasde] A4
ek

o|H¥ oltEE
AfEels ek A

L R

i}

3.5. FXH
oFElo] AMgE FARO] e MERAS

9]0

Table 63} 72}, ole} /b4 $AR7H che g 850
= A0 ARgElo] 2utlol ke FAle] Aol AT 4

Ut

3 ol$E @ BT 134F(SD: 6.3), T 37E2 EAAIN}
AFEH QT A (253%), AetnE 2EF(10.0%), ~EF
(stopper, 9.8%), =%10](7.7%) o} (7.7%), 28 (6.6%), E
2H 0] Z(6.4%), A Z(zipper pull, 64%), dz}2E W=
(5.5%), Z~EH(string, 3.6%) =02 eI} 7|ElollE oz
A A, B, 2 A" W, WE, WE, 2EY S3ag,
Ae, E, QMEUE, 2EY AgH 0|, AN
o] EF=E AT

oh¢-Hol @ol ARE AFHE 7Tl wet 7R VR
CHTable 7, “Zipper & Slider”, 2019). AR&F-9Jol we} 7]
o] T A7t AREEHJ e, 71 A (close-end, 58.0%),
delE A (open-end, 21.4%), L3 del= R T (two-way
separator, 12.5%), 27l &g}t X3 (zipper with double sliders,
8.%) =02 et o]E AHEL YRE Wrr5S Bh
skt

defry 2EF, defad Wie, s2eIes SR Y
H], =o)), slzjet Uk Fo] &8 2ol 29 (snap), WAR
glo)z, dgkiE AZ XA (cuffs)e] Ed 24 AMEH
Atk dEkrE 2ERLS 2Dl 7o), B 2EF 9} 3

AE

IASESS

(multiple response)

Item N % Ttem N % Item N %
Zipper 111 253 Zipper pull 28 6.4 Hanger loop tab 4 0.9
Elastic-string 44 10.0 E-band 24 5.5 D-ring 4 0.9
Stopper 43 9.8 String 16 3.6 String tied up tape 3 0.7
Beads 34 7.7 Draw-cord 6 1.4 Shoulder strap 2 0.5
Eyelet 34 7.7 String zipper tab 6 14 Etc. 13 3.0
Snap 29 6.6 Wire 5 1.1
Velcro-tape 28 6.4 Tab 5 1.1 Total 439 100.0
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Table 7. Zipper used for outdoor outerwear

(multiple response)

Type Parts used N %

Closed-end Pocket, side zipper, in-pocket hood, 65 58.0

Open-end Center front opening, detachable hood, attaching in body 24 214

Two-way separator Center front opening, in-pocket hood 14 125

Zipper with double sliders Armpit ventilation 9 80

Total 112 100.0

ARGETE. olo} o] fxo] A AT ALE R A Al & We BA olg A, UL TARIE Elo]x o)g Az
zo] g EHE 2 TS ARSsle] W B B E-’S}‘Ri\:‘r(Fig. 5).

AL FIAAT Q1% T BA|T(SPI, stitch per inchy= <+ 11.7 SPI

36. 2%
OBl A A 2EA B BAMNE EARIIC

), 2 A3} Table 82 2t o] wf & /1A BAIHo] thek
g F9lo] AREE At 1219] BAMHoR JFeHE
Z} BAH-L 1SO 4915(1991)] B-A| WZol wlel %7159
Al A Al JF EHolZu BES ol&dt sk
BAHoIH, A4 7 (seam-sealing)®} ZF7]d] o] ¥ (laminating), <
Q(welding) 5°] AUrt. AEHL HolZ o]& A, gwy|o]d

Table 8. Seam and stitch for the outer

(S.D: 1.5)0]H, o}$-E g W i 54(S.D: 2.4)71A12] BA

o] ARE-E].

3 (lock-stitch, 19.7%), W}l (bartack, 10.4%), EHP]d|o]d
(9.8%), Vo +AAE e 2R A ®H(9.3%), Ee+
AAHRIE (8.7%), DH(6.0%), BE+37(6.0%), FAKCEAE-
(U&QH], 4-thread overedge stitch 4.4%), ©]F3HE-(3|Q12E]
A )+QHE(33%) o8 ARE T

252 A9, ZA, el ARSE oM, WErE e
AR 234, AH BAM, Hol thE, EEdd, F=

-

(multiple responses)

Seam & stitch Total High-density 2 & 3layer Fisher
N % N % N %
Lock-stitch(top-stitching, french seam, flat felled seam) 36 197 15 8.2 21 11.5
Bartack(294) 19 104 6 33 13 7.1
Laminating 18 9.8 1 0.5 17 9.3

Lock-stitch(301)+ seam-sealing or lock-stitch(301)+ top-stitching(301)+ seam-sealing) 17 93 0 00 17 93 2853
Lock-stitch(301)+ binding 16 8.7 9 49 7 3.8
Welding 11 6.0 0 0.0 11 6.0
Lock-stitch(301)+ top-stitching(301) 11 6.0 1 0.5 10 55
2-needle, 4-thread overedge stitch(514) 8 44 3 1.6 5 2.7
Chain stitch(401)+ overedge stitch(504): 5-thread true safety stitch(516) 8 44 2 1.1 6 33
Bottom cover stitch(406) 5 2.7 2 1.1 3 1.6
Elastic band 5 2.7 0 0.0 5 2.7
Chain stitch(401) 5 2.7 2 1.1 3 1.6
Eyelet embroidery 3 1.6 3 1.6 0 0.0
Lock-stitch(301)+ over lock(504) 2 1.1 1 0.5 1 0.5
S-thread true safety stitch (516)+ top-stitching(301) 2 1.1 2 1.1 0 0.0
Lock-stitch(301)+ over lock(504) +top-stitching(301) 2 1.1 2 1.1 0 0.0
Welding+lock-stitch(301) 2 1.1 2 1.1 0 0.0
Etc. 13 7.1 7 3.8 6 33
Total 183 1000 58 317 125 683

Hxx

p<.001, (no.): number of seam & stitch by ISO 4915(1991)
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Weldinl
l-

(a) (b)

Fig. 5. Seamless adhesive sewing for the outer(no.20); (a) outside, (b) inside.

T4 AAAY 722 Aol B §F FHEHo|ZE Y cover stitch, 607), ZHA|JAZE] =] (401), A2A 15-(304), =
A& stk vl EoAA] @ Tds] Avle Ae = gle vold, Hol= x|, A%-E(:E)(2-needle bottom
2, 2 Fy 9, 299 & st $E5 2EY 29, cover stitch, 406), Wol8}7](clean finish hem edge stitch),
Y Y s, oldEl 24, ZY7l € 5o HHol A “J (top stitching, 301)+ ¥ (bonding) °] UTh.
At gFrdlolge YD ES o83 F& ¥ " =& 103] o)} ARGE BAES Yo R ARl e SAEHY
2~ Qo wAsH, du, $=of Awf ¢hg =2 9Fs) 7] ApolE Lol ] $I3ked Chi-square 73792 Fisher exact
2E" Aol S By ghil, Foy o4, FHY A4S AT 2 A3 B A El wet SRl
7o Fd H9 Tl AREEUT EERIEe EE = 7t ztol7h VRt IUE A E9 ofpEld= FEAlHe] A9
AAEE te A Hlol 22 I £718 BANSE, 4 ARSEA] ggom, Eaat EE+uleldgo] Bol AREEct. 29
£7], &9, 5% O, AN, B A, AES E & 3 #lojo] AE9] olpEdlle oy, EEHas, 449,
A, S ol AMEEAT 992 253 A" & Y] EE o] wol AR ol F8A &7 AHS A
H HolZE gl gAEshs WHOE, olojE ¥ A=E o] ¥z sl Ao vjs) 2ot Aol Holuh, &
Rl &, F= 2EY &, 2p 290l AMEEUT B3 A B Aoz Qg WS Suisld = o 29 3
o 7 =9, Ue ohdd) A Hek TeA ) ok X9 § glojo] ZEo] ol¢-Ee Bo| AMEEHE HoFErh ek Bu+
o AR&H AT 7ol Hol AEE AL glolo] REro g BAld g Al
TEgh FEAR]D 2B 2] ARCR AFAo]l aTEE 471 W2, £718 J2eA slal A1HE 27gsk] flsiA
Flolle FARMEUELHE, 514), o5aAHIQl ZEA, AREE A= ArtE
401y A2A| 5o AREEATE FARPAE-S ASd Aol
Agat, FAZe] @ AR AL 9IRS AF8HA] oA AL 4. 4 2
A A & AHrF S 7hssith. Aviklalekal 94
A T AFAA o] AAFel AREEH, A Aol ¥ B A7E B AER TEoR A o}xo] ol¢H
AYE SAl Hof AT, Wkt 5438 Fositt, o £ AR A, A A, tRR], F2HA, HE, BANS
AR Az 7 Asds Estal 715488 Sdiskstr] S8 ZARAL, B AE uE AF 45 AeolE B3t
Sk Qo] thekgh 2E A7 glErEaiAl 4ddle stelBe k.
= (hybrid) SR O] ARS-E AT oF-ElS] 2AE BT A, FE UAE, TS, &

7IelllE A T8 2ElX] 1/4%(felled seam, 401), L2k = ET9EE £ 2Al7F okeEH AR, o5
Eul= v}l (elastic band binding), ¥¥5-(4-needle 6 thread & 2 A 3]
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Bt 3289 A} AT FEEE 2 BRel A
glo] ohyElE Aol sl MEIE AMgSZI SAEel
o, s SxolA thEdo] Jhssle. W GaE, YY
Sefel, EeelZeY e @ 4 gtk

ohPEIS] AR Tl B4 A, T2 dFe How,
Q7o ezt 2AHE B9 ARG S REugion, o
34 FU2L o] WIS A nHol AgHIAeh. A
o] 9I5| Ash} ojdglow 17k Hni, 2EYol} Ems
SEg olgste] W 29| S, A Fel BF EE
7He+ AFEU] o] Blth, WARH|E Ei WS
o1§37} ek MR Avjrels st HEo)
2 A% TRl olsh Uehgon], WAk A8 ok
o dlEel At w2 A, e B, BAT Fei, A
28 WES AMEE dvhelt wete vl 29 3 dolo]
N9 olpEANE FE UMY, &Y A, AP T
U, WAL i WS ol vlitelsh Bektt,

o s

L

oR¢EC] HES BT A, 3 F=, oPlE7] AA
ols, WEdeld, Sl ols B A, A=ge] Felo

rO mx N

2

i

1]
9, B8 v, 71 QK] B e Zwmhl, @ £ dw) g
el A1) SO ob3El] AHS sk
ohSEle] FAR W BAMES BN A B3, FE,
sle), WE, AL 5L 285 dA olH @ WY o
F 1345 AR, 5471409) BAPEo] AHgHEgen, F
= 23, vhe, shflold, B aad, R Rl
o, BRI HHRIY, 49, B9 Fol AMgHgith 2
= Ao olSEel 283} Buielge], 29} 3 dolo] 4
go] olSElol o]y, BE+AIAY, U9 e FEA
AUz o] wol AMgEIl
B ATE AT o}9EY 7} ko] UE 2AE
A S0 45 fASREA 7154 B9
Sz A3 2, DAL, W, B, A
, 7t &gl #7134 AL o)FL e Ilg}
= o] o} SEE FEYFS AN BB, 2
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