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The study of prototype pattern design and manufacture status for
Para ice hockey players functional inner-wear
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ABSTRACT

Functional sportswear has been recently developed into performance gear, thereby contributing
to substantial improvement in sports competitiveness by providing athletes with the best clothing
conditions. Due to their compressive force, these garments are known to reduce muscle oscillation
(muscle movement and vibration). In turn, this improves muscle contraction, enhances efficiency
and running kinematics, and reduces the likelihood of injuries. Recently, the market in high-func-
tional sports inner-wear - known by the name “underlayer” in Korea - is expanding its pro-
duction and sales from specialized sportswear to general fashion manufacturing. Functional sports-
wear’s appeal has gradually spread from professional athletes to the general public. Therefore, the
present study’s purpose is to analyze the situation of manufacturers who sell high-functional com-
pression wear and build prototype design patterns specifically for ice sledge hockey players. Global
brands feature various subdivisions of sports garments and sizes, whereas domestic brands tend to
be more limited. Sportswear construction must take into account how to connect patterns with flat
seams depending on muscle motion and shape, how to bond elastic tape on functional fabrics, and
how to knit without seams. This study’s pattern plan considers the performance analysis of sledge
hockey players as well as a players’ survey. Our analysis results suggest a pattern featuring a
shorter front length, longer back length, and more intensive support for the shoulders, elbows,
and waist areas. As public interest increases in highly functional sportswear, making it more popu-
lar, domestic brands must adopt subdivisions using a size system that takes into account gender
and sport types, just like global brands. This will bolster the development of high-performance
sports inner-wear for marginalized sports player, including players with disabilities.

Key words: functional inner-wear(7]%57d °]t41o]), motion analysis(F2HE2]), para ice
hockey(Z2Foto] 223171), pattern(=H &)
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{Table 1> Manufacturer of compression wear in research

Brand establishment nation sale area sale in Korea
year
Underamour 1996 US.A Global sale O
Enerskin 2004 US.A the Americas, Australia, Asia O
Zensah 2004 US.A North America
CW-X 1991 US.A Global sale overseas direct
purchase
EC3D 2005 Canada North America
Skins 1996 Australia Global sale overseas direct
purchase
9XU 2003 Australia U.S.A, England, Ireland, Australia,
New Zealand
X-bionix 2000 Swiss/Italy Europe, North America, Australia
Scelido 2004 Korea domestic O
Fortium 2013 Korea domestic O
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T gE v 7154 9o BEAE XERS & JAEC] st I, leg sleeve, arm
W oAl A JfetE emana S4dEd 28 ¥ sleeve 5 ThSH ofeldl-g AwiBIE YT AE
o FAT HolY AEY H2 WHOE ‘musde /S AZACIM dol F WY 4o A4S
pump” BFHE T F5TY FHH HARIE A CW-X& £888 2 FoE, XEHFS w9 4
e ZolFs J15HS FHay Atk WAEE 9F A @usA 2gon und dAse
AA A A Gos dH o] AA YEZ S5 BE JelE #uist Atk B AFdx s Aol
I AW AEZE 43 AAUAE S, A Q1 ofe] 237 AFE fg 7154 ol A
o wATS WEAFT A AL FAGO WS A HoHE BAE AU 2AFAT
22X 5 ZHRE =AY HeolF 7HE A3 (Table 3)& BH;TH Alo]2 EF 714, A
71& AR Uy A6l "ol 7es HEAIR Fo] EAd A Aoz Arjelm 9} 7o Eﬂwﬁ‘r
ANl Qe Helz YU AP A4 ¥ selgE BATe 44 WE/L 43 Wylen v
A, 259 EFNEel Hd wEk &Ae ®l HTo whe} THAS] ZFo] FFs] Huh &
AE 28 Fol &5 EF4E ol b BU: o] 5ol el 7FARte)E Bol7|E AR A
of ma] FA o] Ak ek 22 ofolyl Zhlm USS$ 20~509] HA

g wolkd ol AHgaAst A el xolr}

2) 714 Aol BAEE EFAE D Aol =, glov 197 54 AXx FEOE R 7

7H4 s 7t E Y I AR vt b 27t

SN A== 7154 Ao BAREE 2 < 4EFE AFsHE Enerskine Z 2ol 28|29} 8 o]
ol ZAH RE QAL BUE FRete Hzd 2, Bolanz P49 55 24 gastex"d] Az
o Aol2 AASE Aol Wl TEgTol Y F HARYS Agskd] s Wike EH, %
TEglo] AL e tE JA s ¥ 45E AA BEs Feu 71 & R/ U
NEAel £7] WEolghy QAL AWSL Atk 4000 2tk FE dAdelrsie] ofge] ﬂ%
U 2AY: BHTE ¥Fet dl9 57 HA E Adadsty glen o] HAlE A9 I 4]
0l %5 TEA wE 715 AEsE 73 Ago] AGHoRE A SHAA & uf FI3
Azdold dolg AASI Yow AR RE WYY 2029 A% FAEES 99 ol
(Table 2> the kind of upper garment by brand

Item classification Men'’s top how to make up
Brand hort ) sewing
ran Man woman | sports |accessory |sleeveless stor o seamless | taping | without
sleeve sleeve
seam
Underamour O O O O O O O O

Enerskin O O O O O O O O

Zensah O O O O O O O O

EC3D (@] @] @] @] @] @] @] (@] @]

Skins O O O O O O O

2XU (@] @] (@] @] @] @] @] @]

Xbionix @] @] @] @] @] @] @] @] @]

CW-X O @] @] @] @] @]

Scelido O @] @] @] @] @] @] @] @]

Fortium unisex (@] (@] @] (@]
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{Table 3) Size, price and properties by brand

Size classfication price zone(US $) fabric properties
4-way stretch fabrication
Underamo A3, SM.M,L XL 2499 ~ 124.99 Moisture Transport System. Anti-odor technology
ur 2XL 3XL.4XL, 5XL .
Smooth, flatlock seam construction
. XS, XS+,S5,S+ MM+ next-gen fabric, advanced hybrid GASTEX®
Enerskin | | 1y v xxLxxxp, | 20000 ~ 40000 silicone material.
anti-odor moisturewicking
Zensah S/M, L/XL 36.99 ~ 54.99 breathableand thermal regulating
anti-chafing seamless technology
Antimicrobial fibres Seamless technology
EC3D S, M, L, XL, 1X, 2X 89.99 ~ 149.99 Prevents inflammation
70% Polyester, 30% Elastane
Warp knit, breathableand thermal regulating
Skins |XS, S, M, L, XL, 2XL 65.80 ~ 115.80 UPF50+ sun protection
sleek construction(flat stong seam)
9XU XS, S, M, L, 69.95 ~ 129.95 High power PWX FLEX supports, Elatlock seams,
XL, 2XL 3XL LYCRA® UPF50+ sun protection.Moisture Transport
3D-BionicSphere® System SweatTraps®
Xbionix S, M, L, XL, 2XL 3150 ~ 120.70 Heat Reflector X-Impact Technology
Wiistenfuchs Technology
_ - _ coconut fiber UV protection, odor - resistance
CW-X S. M. L. XL 59.99 89.99 exoskeletal support systempolyester90% spanl0%
. breathableand thermal regulating
Scelid M, L, XL, 2XL 2550 ~ 9595 .
cendo ” Quick dry soft touchfor hockey players
Fortium S, M, L 70.00 ~ 200.00 Seamless technology, Emana fiber
AAbsta A 71574 elydlolE Al&tete WS AA 37HA
2 Udth SRR BAWES gl g
of gAT £71E ALSE PH, AFEAE AW
Apolz E71E ANFEQ 2EZdol EAYHA  RAWES ASSHE 2% 2990 wet 4o
S, M, L 59 Z7/WUHEE AMSSIE AR Aol glojz ol o] gt Al Ho|xE Fo|u A
zo] we BT AA AFE T Aot 2 o= o s WD Aes TS AEde 28
veEt B Atolz REd E8 lEEd o 390 wek $9d 84S gess Wy 3
BEZAY o= BHTE Ha] =] EAHES 7EA 7 7 dRbAoln dAlE LR HEZEA HT
o] AS A AW Eo] AP 2 ZE e £ O ZE7F =2 sleek construction WES A
gtk 9159 A AR 2E2/F BASHT A S dvh SEFZSE 2 flat lock seam P4 S
g AR A zpeldl] g <lAo] EHAstE] o] F2 ARSI A9E 259 #3994 w2 -
SpE AA A5 RS AMRT Jou S 2 Ay Hgl w249 AERE Fom
el e AR SEHST F2 AgaE 4 A A FI VEPLS BE Tre MR
gl Fo FHE zZy glem AxT AAE I el AU W9 55 AEEte HdE A
JMRE AXZ ulol AR|RETHS iAo R ¢ zZhelt), flat lock seam3 o] 7|H-E A AL
FE AFsle AFS Hols ZoE ARHG 3 AFE Atk 7154 R AAlE gRbFe
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gk A 2 Afo] 2 FEEES ot Uk o gAEL S Eolth
THE o U BASQ AAEste] 7} JA 7 B2 AolE Hole A2 Aoz
Ao A & wf 74 A5 US $1508 =9 ERAAJG BAE 17N AAE 272
Apol & AR WrtE ujE i glom Ui} Apol 2 BEH7F vhFstAl vebeth tiid dAle
AL A 222807 FRH Stk 44 ZSHAZE A FEiAlel R Qe Alol2
AEE A AT AT ARS8t AEE Azt M T2 AA Age ThE
ANy AE~E2EL ojvhit(Emana) € =UE 7IELR s 9o wet 7], 5L A
AFE ARESEA S50 FAdS L HA g dHdol, &5, T2l ssdE 2FE
S ARSI St olrht AleE d 2 & gt
Be 7HEd F9 €& 58 oF oAl ¢ 7154 olddlels o= A7t diel AlAl
oo g WA A mAl de] o 8o = Apolst & THE FE T & ° AR 9
o] "ok 3% ©¥e sjdsty, dEgoES S W oyt FETbsd AAAfel 2w BT
el aA7E itk FARGE wHRAHQl Al e Aoz Ueytth giF&e 224 HAte IE
T 2t fAHE e 7RG gl EAS Y A #AH fAS *F T
A ofol2dhy] ojydlols Adtete HAl: g e A% 55 2A4E T ARSs A UM
= 22 S BAEd AAEost Atk o AZA ST AA solve @A-CAA =
EC3Doltt. Autt= ofolzst7]ol] et <17]7} WollME F58 AEskel Ato]2e] thedst, AR
{Table 4> Products size as to bust girth
(unit: cm)
bust girth 75~ 85~ | 95~ | 105~ | 115~ | 125~ 135~ | 145~ [155~163
Underamour | XS SM [ [ M] [L ] X[ TJext | [3xL] [4xr] [5XL]
Enerskin | XS [XS+| S |S+ | M | M+ | L XL XXLX}L{X
Zensah s/M_ | L/XL
EC3D s IMJL]xL[1x]2x]
Skins XS S M [ L XL [ 2XL |
2XU [ Xs s[ M L XL [ 2XL [3XL]
X -bionix [ s M L XL | 2XL |
CW-X S M L [XL]
Scelido M [ L [ XL [2XL
Fortium [ s M | L
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{Table 5> Risk degree of body wounds by player’s position

Borth Ee 1 gETE w2 EE gabe) 7]
4 AeE Ass ZoR Jehdth 7154 ol
delole] 2hel mE Wasol A7 g
of o FAHY Wk wEgn B dvelas
A5 Qe FRE Loz #Wrse] 1 AE
Qe Fol7t Zr. 2EdA Age] AT Ho|
B 7154 dole AR g Ege FAHIY
out Holgol g ool AAH Aol7t 7

£ 1o

]_
sttt dER 23 7154 olddols 2E

3. 7159 o8l =2 EERY M A

7154 olvdle e dde 27k FRE
ok WA 2EFR A4S e 4 5
2 T-shirt 7129 EE ALt A5 7
A oA S @bl A
oy HrbE BAZ AR XS] mE 4
< AT =S AR 71 4
28 &8 Lvdog o7 o]
Z A8 th(Table 6,
vizeiele] 49 v 7teek RS HAaske]
def YFME IWE FAET oA} A%

[
1o o X

-

o]

B\ N

By

L

i -
L
.

I
sH

position face shoulder waist upper arm forearm
offense A 2 12 4 13 3
offense B 3 15 3 11 4
midfield A 1 2 2 1 1
midfield B 1 8 2 3 1
midfield C 2 5 4 7 2
defender A 4 7 3 7 2
defender B 2 2 2 2 1
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(Table 6> actual measurement value for compression wear top on sale

(unit: cm)
A | B C D E F @ 10 O™ Genter back
Qeck point ~wrist(G
W | 41.0 70.0 60.0 24.6 50.0 54.0 75.0 ) upper
bu(Sé)Qlﬂh arm girth(D)
X | 426 86.0 68.0 30.8 53.0 59.5 74.0 :
Y | 434 80.0 70.0 28.0 51.0 59.0 74.0
Z | 46.0 68.0 72.0 36.0 445 53.5 69.0 -
hem girth(C)
g ok 2 AEYA A7 20%~40% EFHE ok Mg HoE WEUT 72 Lnje A
443 2EHY A Adg o E A TtEEd Y Ql £2BE AZsion Aol wet JFEd
0% REs ] 7tEEARE At A H oF AvjAEH S Aozt B F gloy 2 AF
N EHFES AA Aol ZeA 10% et H& AqME BANE W2 AZEA ROEE easyit
dol 249 a0z Fod AsEA 4% 2 @S AAsA
oVt AL A% BE B0l £ Wl Anstel By AolQ) ofolzaln) Hsel A% A Sl
= oIt EE FFZolE Wy 4Y 4wt = gtolr 715 dhe SR 71SA oyl
BA2-0T
BAZ-0.7
- Back shoulder langth /)T_"a i
'\\_\P
mz+u.:i r e AT * HA3-35
4 27,
B9 v
]
chast breadin/2-1.2 K J Back braadih/2-2.5
BIAXD.S B/X0.S
Back 38
length| -1
total
waist line 712 'ce';“'" Hleevey
Neck P g
Erokh
Length
+5~8
L total length X 0.1
=]
B2 x 0.9

{Fig. 1) proto type pattern of compression wear top
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