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Development of Sports Brassiere Pattern Using 3D Shaping Technology

Soyoung Kim'

Dept. of Clothing & Textiles, Chungnam National University; Daejeon, Korea

Abstract: This study used 3D technology to develop a multi-functional sports brassiere with increased comfort and fit
that can be worn as a base layer during exercise or as underwear. A 75A size industrial lingerie figure was used to develop
a standard pattern. 3D tools for scanning and pattern making, such as Vivid 910, Geomagic Design X, 2C-AN and Yuka
CAD were used. The sports brassiere was designed as a tank top style with dual structure and linings attached to a pad
utilized with a sport brassiere mold cup. 3D outer and lining’s pattern was differently developed in consideration of the
body’s curvature with pad’s shape and structure. Shoulder and neck part reduction rates were adjusted to increase the
neck areas fit that considered the nude pattern’s structure due to uncomfortableness felt by wearers who were uncom-
fortable with the neck areas fit on existing brand products. The reduction rate was also set differently on each part. For
example, the reduction rate on outer side panel was set strongly to increase the breast’s volume. Two products, developed
by a 3D sports brassiere and previously released product, were worn on 8 subjects in their 20’s to evaluate fit, comfort,
and purchase preferences. The evaluation proved that newly developed 3D products were superior to comparative prod-
ucts. The results of the clothing pressure measurement indicate that the newly developed sports brassiere’s front part
had less pressure on upper bust and shoulder areas compared to comparative products as well as showed less pressure
on the back side, which shows improved wearing comfort compared to comparative products.
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Fig. 1. The 75A size industrial lingerie figure(a) and the full size mold
cup(b).
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Table 1. Body dimensions of 8 female subjects in their 20s (Unit: cm)
Height Weight (kg) Bust circumference  Under bust circumference Waist circumference  Hip circumference
1 163.0 54.0 81.5 71.0 64.4 91.0
2 163.0 52.8 83.0 73.5 65.0 91.0
3 153.0 52.0 83.2 72.0 68.0 88.0
4 1594 48.2 77.8 67.8 64.0 873
5 165.0 52.6 79.5 69.8 65.0 87.0
6 162.0 60.0 87.7 71.5 73.0 99.0
7 155.0 48.0 853 73.0 653 87.5
8 166.0 46.4 80.5 69.0 64.0 87.0
M 160.8 51.8 823 71.7 66.1 89.7
(SD) 4.7) 4.3) 3.2) @3.1) 3.1 4.1
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Fig. 3. Clothing pressure measurement points(P1~P8) on the lingerie
figure.
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Fig. 4. The 1% step of 3D sports brassiere design with side seam(a) and
flattened 1 piece front pattern(b). It was shown that wrinkles in the
under bust(c).
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Table 2. Creating the new design line with 3D mesh sketch using mean curvature and surface from optimized mesh on the 3D scanned original body

(a)Original (b)Optimize (c)Surface (d)3D mesh sketch

Mean curvature

= A2 Yeh el Y= RIS E 433t
T A A= 2ARMIS AN S8l Fig,
5(a)9}F 7ol ol NS F43 T Fig. 5(b)e} 2ol
ol afe] WAL 2633cm’, B
™ gjele] WAL 255 1em™IU T, F WA 7+ 2lol= 82cm’

2k= 3.1%el3uth 33 3 A A" e exks &
QAT F A A1) ASOE Fig SEPIMSH 2ol @7} «
& B0 FEo] A7le AL & F YUt Fig. 7. Lining design considering the mold cup(a) and flattened two
Azt 7are] Al AR SACIME Fig 6okl 7ko] Arjale) pieces of lining pattern(b). The lining sample attached full size mold cup
UARIE ko) Welo} B HES el FewA 4 O
a15it}. Fig 6@ellAe] 4% 32k @4ke] WAL 273.2em’, 7kl Aol 7.0em’, QA= 2.6%C1%TE AZL A Fste] 2
Fig. 6(b)oIx1e] HH jele] WAL 266.1cm™]AL, F WA &gk A3 Fig. 6(c) 2o 48 Ao ot FEA 0]
FdE s & 5 AT
bel 735 Fig. T(aellx et 2ol whad =] A7) 5t
A SRE AT o i 2RlS TIARIsk Fig. 7(b)et
7ol W Ao ANt bzte] MEL Fig. 7(0)%t 2
o] AAste] gt Azt Qo] Z HEEE S &+ AU
Art.
(@) (b) 32. P|s AZx =HafX|o{e| £|& C|X}ol
Fig. 5. The o step of 3D sports brassiere design with princess line(a) 32 dellA RIS ' S o the AES AlF
and flattened 2 pieces of front pattern(b). The second sample also shows 3lod FEAo] AE £ JEE vl 348 Ax SAdHET
wrinkles in the under bust(c). 7% A= Hejxlole] AE TARIS te3} 7). Fig. 8(a)
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A 92 msfolo] Fejz =T

(c)

Fig. 6. The 31 step of 3D sports brassiere design with modified cutting 3.3, Sicko| AMEED} TE &4
line(a) and flattened front pattern(b). In the case of 3" sample, the fit of e - — —

p Jz/\qo o]_“i—_ og-_g_ A 1 71=A4 —/—\-ﬁL__E_O 3 O
modified section at front panel was improved compared to the 1" and -:'T dol A= A= ) &3t i 1573 »14]01 AE2
2" steps(c). A woll= AEAF 287E P71V S8t 71E A
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) odb &

Fig. 8. Multi-functional sports brassiere design(a) and pad(full size mold cup) attached lining(b).
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142%0113L, ASTM D 2594] Wie] To}oq 54 Ade]
S (Z)e 7t 23.9%, SIAF 31.0%0130H Ak AE(2)
o] @ THEES ARSI HZARE A E%)E 9 A7t bt
Flole HFH HE F288 Zx ZAE 8%z Al
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ok 71E] BRE AFE & 799 BelE ST 4
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UHIZ7E FolA] 5 712 AE A ' 54

sk olol nlel AMAORE ZARS Ae%E AAPIFS.

Table 3. Pattern reduction rate considering fabric extension rate(Z) and
(Z)% fabric stretch

Wale Course
Fabric extension rate(Z) 24% 31%
Applied amount of (Z)% fabric 20% 30%/60%
stretch ’ (Overall/side panel)
. 9.1%/18.1%
Pattern reduction rate 4.8% ’ ’

(Overall/side panel)

(a)

2E 20%, APTEORE 30%E 283t FAX HE A
B Fhe AR oF 5%, SAPTEOR oF 9%E A&
SISt 7hEe] EES FATI7] fsk] Alel= side) A
T ZAVEE HE%E w9 60% HEelo] Y Fago] of
18%7F =|Siet. e selofl A of7l Fe]e] 74 o7l el
= OESE A Aol PIHES SRS l TEi
FAFoR= AAMTFOR 0%, FAPEFOR 9% =
UIEEYRTE oRiFoRE FAN %h& 5%, 1A }0”0
2 %2 FAasith 7Iee] 2R dYE 5 S @

A=

|

A8 S0 AT, ZAIBE A8% LAV v
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7} e #olBZ A7) vioj = ARS7FsSE FholthKim &
Hong, 2017).
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3 283t W7hE AR AIRE Table 49} Atk IEA, F
& A7 Tl Azl M2 JEE 3D s S
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Fig. 9. The final version of multi functional sports brassiere pattern(a) and finished product(b).
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Table 4. Subjective wearing sensation depending on the types of sports brassiere

Existing product (2D)

New product (3D)

M (SD) M (SD) ! P
Fit 6.88 (2.47) 8.88 (0.64) —2.42791 .045%*
Wear comfort 7.38 (1.77) 8.75 (1.16) —2.43374 .045%*
Preference of purchase 7.13 (2.10) 8.75 (1.28) -3.05204 018*
*p<.05
Table 5. Clothing pressure of 2 types of sports brassiere (Unit: kPa)
Existing product (2D) New product (3D)
M (SD) M (SD) ! P
Pl 1.01 (0.13) 1.01 (0.03) ~0.008 994
P2 0.67 (0.05) 0.26 (0.08) —69.028 .000***
P3 2.07 (0.30) 1.92 (0.33) -1.791 .084
P4 0.31 (0.03) 0.30 (0.10) —-0.572 572
P5 1.49 (0.37) 1.73 (0.24) 3.871 .001*
P6 0.93 (0.13) 0.31 (0.10) —-18.242 000***
P7 1.15 (0.13) 0.86 (0.10) -14.036 .000***
P8 0.28 (0.05) 0.20 (0.07) —9.517 000
<05, ***p<.0001
48 B

Fig. 10. Current sports brassiere comparing to newly developed 3D

style.
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