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Shape Design Method of Mold Brassiere Cup for Small-breasted
Women in their Twenties
- Focused on the Upper Edges Length and the Volume Distribution of Mold Cup -

Hyun-Young Lee'
Dept. of Clothing & Textiles, Kunsan National University, Kunsan, Korea

Abstract : Gaps between the upper edges of brassiere mold cups and the breasts are one of the most serious issues in
realizing comfort wearing of commercial brassieres for small-breasted women. The surplus ease amounts causing the fit
problem were measured from 3D wearing images of the small-breasted women'’s brassieres. The effect after the removing
the surplus ease amounts from the upper edge of mold cup was approved by subjective wearing evaluation. Since the vol-
ume distribution of mold cup can also affect the wearing sensation of brassiere, the subjective wearing sensation was com-
pared for two brassieres of different volume distributions, Vi, of which volume was concentrated at the lower cup, and
V¢, which has the thickest part at the nipple. As the results, the suitable sensation for cup volume and the natural wearing
silhouette could be accomplished by removing the surplus ease amounts from the upper edge of mold cup to reduce the
gaps between brassieres and the breasts, which could be accomplished through an approach reducing the volume near
the upper edge of mold brassiere cup and making the volume concentrated at the lower cup. These works provide a useful
information on the design of the brassiere mold cups for small-breasted women. Moreover, modeling methods of 3D scan
data and 3D printing technique for making more accurate mold cases used in this research can be helpful to develop and

evaluate clothing products in future.
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Fig. 1. Research process.
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Fig. 2. Mold cup shapes of the experimental market brassiere.

Fig. 3. Deviation(E) between the length of breast surface(Lg) and the
length of upper edge of brassiere cup(Lg).
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Fig. 5. Comparison of the cup shapes between original cup(Mg) vs.
modified cup(Mp) after reducing the upper edge length.



Fig. 6. Disassembled pieces of the market brassiere.
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Fig. 7. Patterns of the experimental brassieres and the wire curve.
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Table 1. Properties of the tricot fabric of the experimental brassieres
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Fig. 8. An example of the manufactured experimental brasserie.
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{A) Drawing of splines on (B) Boundary fit of surface

mesh

(C) Extend of surface

(D) Making a baseline plane using edge-
points & offset plane using the baseline

(E) Getting a section polyline by mesh sketch
setup tool

(F) Drawing edge curves with arc and
trim tools along the section polyline

(G) Surface extrude using the edge curves

(H) Tr;m by the extruded (1) Surface shell
surface tool

Fig. 9. Modeling process of 3D scan data.
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Fig. 10. Comparisons of the shapes of two mold cup(Vy vs. V().
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Table 2. Deviations(E) between the lengths of upper edges of the mold
cups(Ly) and surface lengths on the body surfaces(Lg) (unit : mm)

Subjects Lg Lg E

1 146.5 152.5 6.0

2 140.7 145.1 44

3 1473 151.7 44

4 144.8 152.5 7.7

5 143.9 147.6 37

6 149.0 157.5 8.5

7 1423 155.6 133

Mean 144.9 151.8 6.9
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Table 3. Comparisons of the fit and the appearance of two brassieres according to the reduction of upper cup(n=7)

Brassieres Eo Fx Sig.
Questions (two-tail, 95%)
Front panel of brassiere 4.1 4.1 1.000
i Upper edge of brassiere cup 33 5.0 0.070
Inner part of brassiere cup 44 5.6 0.066
Overall wearing sensation of brassieres 43 3.7 0.356
Suitable volume of brassiere cup 4.6 43 0.631
Appearance Naturalness of silhouette of cups 5.0 44 0.457
Satisfaction for the wearing silhouette 43 4.1 0.873

Table 4. Comparisons of the subjects’s fit evaluations for the Eq & Eg
at upper edge & inner cup

Upper edge Inner cup
Subjects Size
Eo Er Eo Exr
1 TOAA 2 2 2 2
2 TOAA 4 3 6 6
3 70AA 3 7 4 7
Fig. 11. Examples wearing brassiere Eg. 4 T0AA 3 7 4 7
5 T0AA 3 6 4 5
6 T5AA 2 4 4 5
of cup materials), HEfx]o] 3 EF9] ZHd(Suitability of 7 TSAA 6 6 - -
bra cup volume), 2H-&-<]ol] tfsh ‘?}—f—E(Satisfaction of
wearmg appearance)ﬁ]*i Hgkel 0.58 o’ Aolrt wk
0] =2 @S veth &, shd B0l AR ‘i"‘ﬂ' 33. =9
'5‘}3’— st , BFo] ol AHsial. 2gelT o Y o)z} o] WISk 4 A EC] Al BER|oiE AEPS
o] tha e AoE BRI mEbA] T FEH Y 2= 3 o 2 3R] o} BHS Folof Jd e EF AlE ¢
of sl FAXLCE FIgh 2ol AR He] PRt Tl B= o] FejellA] el dolg tfEE Ak
EF o, 988 SHAE skl EFol JeE JEv A Tmm AEE FAAe VO EE s IA FAA &
gHoz fe3 Zlog Addr I AHO EE EAE o] AL AT = S-S Felsk

Table 5. Comparison results of the wearing sensations of mold brassieres according to the distributions of mold volume of brassieres cups

Brassieres Vi, Ve Sig.
Questions M SD M SD (0=.05, two-tailed)
Fit of center front panel 5.7 0.9 5.5 0.7 0.443
Fit of upper cup edge 5.9 12 5.6 1.3 0.496
Fit of inner part of cup 5.1 14 5.5 1.3 0.373
Thickness of cup 49 0.7 4.8 1.1 0.726
Keep position of cup during movement 53 0.9 4.8 12 0.177
Hardness and stiffness of cup materials 2.8 1.1 22 0.6 0.051
Elasticity of the cup material 5.0 0.8 4.8 14 0.509
Lightness of mold cup 49 1.1 5.0 1.1 0.726
Good contact sensation 55 0.8 5.4 1.0 0.726
Scantiness of bra cup volume 39 1.7 4.0 1.5 0.823
Exaggeration of cup volume 2.1 0.7 2.0 0.9 0.591
Suitability of cup volume 4.7 1.3 4.1 1.2 0.193
Natural silhouette 5.0 0.9 53 0.9 0.279
Satisfaction of wearing appearance 4.9 1.5 43 1.3 0.168
Comfortable wearing sensation 54 0.8 5.6 12 0.619

Overall satisfaction for brassiere 53 1.1 5.1 1.0 0.619
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