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Product Characteristics Assessment and Wearing Evaluation of Waist-protection
Corset Design

Soyoung Kim" and Heeran Lee'

U Research Institute of Human Ecology, Chungnam National University, Daejeon, Korea
Dept. of Material Design Engineering, Kumoh National Institute of Technology, Gumi, Korea

Abstract: To enhance the design and comfort of waist-protection corsets, this study analyzed the product characteristics
of five types of posture-correction corsets that are available commercially. Additionally, subjective evaluation of the corsets
was conducted on women aged 20 to 60 years, in terms of design, material preference, fit, comfort, degree of correction,
freedom of movement, tightness, and convenience of front fastening. Following product analysis, the five corset types
were divided into: two soft, one semi-hard, and two hard types in terms of the degree of elongation. As a result of pattern
analysis, the soft type was designed to improve fit by reflecting the body curvature, whereas the semi-hard and hard types
were relatively flat. Through the wearing sensation assessment, the hard type manufactured by company S was the best
in terms of design, material, fit, comfort, correction degree, and freedom of movement. The soft type was average in
design, material, and fit while relatively poor in the correction degree and tightness. The results indicated that soft mate-
rials, flexible bones with appropriate tension, patterns designed to snugly fit the body with large curvature at the top and
bottom for better inflection, and adjustable support belts that can be double-fixed are crucial elements in improving the
corset design to boost the comfort of wearing. These study results are helpful in the development of waist-protection cor-
sets with excellent wearing comfort and design appreciated by customers.
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Table 1. Five types of waist-protection corsets
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Fig. 1. Pattern analysis location and name waist-protection corset.
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Table 2. Dimensions of seven female subjects

No. Height Weight Bust Wast Hip Age
S1 160.0 53.0 85.9 68.5 92.0 26
S2 165.5 57.0 88.0 72.0 97.0 30
S3 167.5 60.0 89.0 70.0 94.0 33
S4 162.0 56.5 85.0 73.0 93.0 65
S5 163.0 58.0 83.0 70.0 95.0 44
S6 165.0 54.5 83.0 65.5 96.5 42
S7 161.0 55.5 82.0 65.0 95.5 52
Mean 1634 56.4 85.1 69.1 94.7 443
(SD) 2.5) 2.1 2.5) 2.8) 1.7 (12.8)
Table 3. Elongation(%) of five types of waist-protection corsets due to the weight of 500 g
Item H C B S E
Original length(cm) 79.0 82.0 90.0 90.0 88.5
Extended length(cm) 82.0 85.0 92.0 91.0 89.5
Elongation(%) 3.8% 3.7% 2.2% 1.1% 1.1%
Type Soft Semi-hard Hard
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Table 4. Size deviation of five types of waist-protection corsets based on the previously suggested waist circumference (unit: cm)
. Soft Semi-hard Hard
Size
H C B S E
S 66~81 69~77 75~85 65~80 70~80
M 80~95 74~82 85~95 80~100 80~90
L 94~109 - 95~105 90~110 90~100
Deviation 15.0 8.0 10.0 15.0~20.0 10.0
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Table 5. Characteristics of five types of waist-protection corsets by some elements

Type Elements Characteristics

Materials Double layer structure made of soft poly span fabric

Design Designed with a guard structure inspired by the splint of rehabilitation equipment(auxiliaries)
H Weight 119¢g
Lightewight plastic
Bone Back bone: width 1.5 cm/ thickness 0.3 cm, 2 pieces(6 g each)

Side sub bone: width 0.7 cm/ thickness 0.3 cm, 2 pieces(2 g each)

Soft
Materials Triple layer structure made of powernet fabric(Soft type lining, Hard type powernet)

Balance design of abdominal and back muscles with three-dimensional cutting structure of fabrics with

Desi . . L
&l different stretching directions

Weight 138 ¢

Flexible resin

one Width 1.5 cm/ thickness 0.3 cm, 4 pieces(straight type 2 pieces, curved type 2 pieces), Each weighs 4 g
. The back panel supporting the warp weft is made of plastic net, the side panel is made of elastic powernet,
Materials .
and the front panel is made of cotton.
. Attached with a 7.5 cm wide stretchable support band
Design

Semi-hard B Supporting bone is embedded in the detachable auxiliary belt
Weight 150 g

Lightewight plastic

B
one Structure in which 4 pieces bones(width:1.5 ecm, thickness: 0.3 cm, weight: 5 g) are inserted except for the center

Materials Powernet fabric without warp direction elasticity

Designed to support abdominal pressure with a double method of the body belt and detachable support belt,

Desi
S esig the support belt is a 5 cm wide stretchable band
Weight 167 g
Bone Structure with 1 pieces bone(width: 2 cm, thickness: 0.3 cm, weight: 5 g) inserted in the center of the support
belt
Hard -
Materials Hard type powernet
Design 5 cm wide auxiliary stretchable band is attached to provide double support
E Weight 192 ¢
Lightweight plastic and polyurethane foam bonded
Bone Lumber staybone(width: 4cm, thickness: 0.5-0.7 cm, 2 pieces, weight: 25 g) that reflects the shape and
movement of the spine prevents the back from bending backwards
32. 52|25 FEMo| miH 2M Zn} < & g A%le, Amlsk= BRISl BAF =0.005, F= ERRIR]

SPHs 724 HHe XF BAS $18ke] Yuka CAD SAF =0.000, EAF =0.0042 FHol| 77ke- FEIZ LeR) AA
(Youth Hitch, Japan) X231 do| &t H, C, B, S, EA} o WAL FUrFI7] I8l 21FA0] e HE MEe] o]

o] 3"l 5% Fig. 200 AASIATE A3 A-(Kim & Hong, FTERE AAE AL ¢ F I Egh AXE B9 F H
20055 A= o SEHs F2A Rl 712, AR X5 AR Ee A 3e] Fol ¢, B, S, EAY] AlEzR= kel
2 A-ste] MR |, WMFH 25 Vo o 59 2 AFE B oy B9 F7] flsle SR olgEe
o] g F& § A~S & tiste] 283 A= Table 63 2 AEIEE ARIE AFe] EAS wideh Zlom BAE
2k M ARIZRE 71F0 =2 3 53] YRS IE2AM AF PR F2A jee] JelE vlwsly] flsted el o)
7he2e] ZolE 39.5~45.5cmE 6.0 cme] B} U, A& B FAFAAS 71F0 2 HEale] emlst Ayl Fig 337
o] ZolE 17.522.0 cmZ 4.5cme] #Azx7} UAek HFH 1 2t 22 E IRl AL CALY] HES tE "] Hsie
7] Ale CARel #i'e] 16.0 cmZ ThE AlFol H]3l] He|Fgo g o] A FAFHJAT WAL vz yeld

e 4 Aoks A A9 ol AL S A o APLHZEAG Bl AL L2 EIRL O] A
TE Qrre] FHA C1E AR W} <0010, OF =001 3 el WS, SEEiiel S EAbe] AES S
2 2EE B9 45 Al 39 Fehel S0l wdE 2 o ek AR AR WAL Table 1] QT He] et
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Type
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Semi-hard B
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Fig. 2. Five types of waist-protection corset patterns using Yuka CAD program.

Table 6. Dimensions for each pattern part of five types of waist-protection corset patterns (unit: cm)
_— Soft Semi-hard Hard

H C B S E
A. Width of the pattern 40.0 39.5 455 45.0 43.0
B. Length of the pattern 20.5 19.5 20.5 17.5 22.0
C. Arc length(top) 445 425 49.0 48.0 49.0
Cl. Curvature of C 0.010 0.011 0.005 0.000 0.004
D. Arc length(bottom) 45.0 46.5 51.5 49.5 46.5
E. Horizontal distance to inflection point 1 20.0 16.0 21.5 21.0 24.0
F. Vertical distance from the inflection point 1 1.0 4.5 2.5 0.7 3.0
G Curvature of H 0.009 0.009 0.008 0.003 0.025
H. Arc length before inflection point 1 20.25 15.5 21.5 21.0 245
L. Curvature of J 0.041 0.002 0.003 0.002 0.001
J. Arc length after inflection point 1 24.25 27.0 27.5 27.0 24.0
K. Horizontal distance to inflection point 2 20.5 20.7 22.0 21.0 26.5
L. Vertical distance from the inflection point 2 6.7 35 35 2.8 5.8
M. Curvature of N 0.053 0.016 0.025 0.025 0.001
N. Arc length before inflection point 2 225 21.0 245 215 27.0
0. Curvature of P 0.011 0.011 0.009 0.006 0.030
P. Arc length after inflection point 2 225 25.0 27.0 28.0 19.5
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Table 6. Continued. (unit: cm)
Soft Semi-hard Hard
Items

H C B S E
Q. Vertex up/down(top) 11.0 5.5 5.0 6.0 8.7
R. Vertex up/down(bottom) 55 15.5 10.5 9.5 73
S. Vertex in/out 6.5 18.5 23.0 29.0 16.5

——— \ \ H

i \\\ ‘ Soft 1 ¢

C e \ Semi-Hard | B

B - y, Hard
e E
7 <

Fig. 3. The result of overlapping five types of waist-protection corset patterns based on the back center line.

Hlws] Hots W, AZE ERQIRl BAR] AlEF Anl-skEr A @A, H, C, B, SAF AlEe] 508 oo A v
A BAR] AlE2 o HHE EETE Ve FEHE Ao e o}E E}H  EARe] AE2 WA kR A
Hou, AR A £2E B o] ol Wgem W A H, C B, S\ Aol 508 oo frelsAl Fka
A (p<.05), %ﬁ] 3= Bl & SAF AlEE BAAol 6.1 Tt

o] & Ag TFHT & YT v = el Agole
HEE o} zte] e 9] HPo] A eSS & & 9 & A H7EEIA oo wkste] EALS] AlFS 22 3= Ef
ATt YJolA g WAool 40802 7P B ﬂﬂQOiE} 28 4
A7 3= B 5 SAF AlFe] 618 2F 7P folsAl E
3.3, 37 "ot At R (p<.01), 2ZE BRIl HAKGS.658)2k m}(s‘o@)«l A Fol
s8] Hod 5% gk 287 W7k= Table 790 A|AEIA tgo® Uk ol Bisle Aln-Sl=ERdSl BAK4.1H)%k
ok ORI A s meMe BAHCE foldt Aol Y st= BRIl BAH43%) AF] e A:F A HEA

Table 7. Subjective evaluation result of five types of waist-protection corsets

Soft Semi-hard Hard
Type F
H C B S E
. Mean 5.0 5.0 5.1 5.9 44
Design 1.745
(SD) (0.3) 0.8) (0.6) (1.1) (1.3)
Material Mean 57 53 53 5.0 43 s
preference (SD) 0.9) ©0.7) (1.4) (1.1) (12) ’
Mean 53 5.4 53% 6.1° 4.0° .
Fit 2.7640
(SD) (1.0) (0.9) (1.5) (0.8) (13)
Mean 5.6° 5.0™ 4.1° 6.1° 43° N
Comfort 4.5910
(SD) 0.7) (0.8) 1.2) (0.6) (1.3)
Degree of Mean 4.4 53° 53° 59° 310 4™
correction (SD) 0.9) (1.3) (1.0) (1.4) (12) '
Freedom of Mean 6.0 5.7 5.0 5.9 49 1.830
movement (SD) (0.5) 0.9) (1.3) (0.3) (1.0) '
Mean 46% 46® 5.4 6.1° 40° .
Tightness 3.551
(SD) 0.9) (1.3) (1.2) (0.6) (1.3)
Convenience of Mean 5.9 5.4 5.7 6.1 5.1 1217
front fastening (SD) (0.6) 0.9) (1.3) 0.3) (0.8) '

*p<.05, “p<.01
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