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Comparative Study of Bra Straps Pressure Prediction Under
Different Elasticity Indexes

LI Xin'?, YU Xiaokun®
(1. School of Apparel and Art Design, Xian Polytechnic University, Xian 710048 ,China;2. Fashion and Design Institute,
Donghua University , Shanghai 200051, China)

Abstract : In order to explore the relationship between stretch elasticity of bra straps and clothing pressure, this paper puts
forward to predict bra straps pressure in the use of elasticity indexes—elastic recovery ,relaxation strength and compares the
different methods through correlation analysis. Under the different elongation stretch, seven kinds of popular straps in
market made of nylon and rubber latex were chosen to carry out single weft elastic recovery experiment and clothing pressure
experiment. As a result, conclusions were drawn that elastic recovery and relaxation strength have significant correlation
with straps pressure. The difference between scatter diagram and correlation coefficients shows that compared with elastic
recovery, relaxation strength can make a better prediction of straps pressure. The conclusions can provide theory basis on
choosing straps materials for enterprises.

Key words : bra, straps pressure, elastic recovery,relaxation strength , elongation
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1.1 #R 5

1.1.1 LM & 250 0y 56T b g i X 75 4 4ok
SCH 2R 25 A5 D0 R 8 A (5] 45, W] 248 13 A 3L Rl 45,
FIFH SPSS S Mk A4 A5 3 SCH5- 74 75B 7E L i b X
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FERIEA, A F O 0,8,9 40, TLRETR A A 411,
SCHFAS SELR 1,

Tab.1 Bra specifications

MR BB em  FHE/em FLEH em

75B 3/4 87.5( £2.5) 75( £2.5) 16.9

L.1.2 XEAF  NESRmasie BAa R
Yy Ak, JR A R e PR BN, A [ JA A T
fPEREZE S R Gy o B 5T 3, BB BOAS IR 432
AN FERE , T TRLAR I R A W hr R PR R 7 Fh
FBR S/ FLIE 22 1) LA JE Al A D il o 73 A1 D HEBR
(R 22 B ) 22 57, D/ NS B R GE R 22, B M UH
AT 4 ARPEAT 4 YO AL H A S DA I E £ 28 AR
JEAF AR o DRI K B A R A R RST 100 mm
(4 B R R R, G A Al B e B AN B PR B R
JE , IR A S IR B FUAE BRI AR o SOl s A1y
IRERUAR SR 2,
R2 XMBHEHAEMABSH

Tab.2 Bra straps specifications

HigS  JEEE/mm  FEE/mm fif &
1 1.25 12 1.62
2 1.32 15 1.78
3 0.78 18 1.41
4 0.95 8 1.70
5 1.28 12 1.58
6 1.30 15 1.40
7 1.32 18 1.63

1.1.3 /L% INSTRON-3365 J7 gL Tk J1{X , ¥
HrRE A A BRI AL w6l ; AMI3037S-5 < 8
RAGIREE, H A AMI 23 5] il 7
1.2 ZIHWH

S HERR AR 22 517 SR B Ge T 0 AN, AR F A
KGRIEREZI 5B LAk AR NG (iR ) #H17%
W 75256, AR N & BAE S8 0L 3 3. SC56 A
XPHARTE R, DA RS B0 4 2 I & g2 ., SR
SRR R ST AR BT ) B BRTE 5 o, AR AR
712008 & ITRRXT A N & SRS A AR 1, AR i
ES Ok Ol RHES N S e N ) = AN s s A

3 ARANGHRSH

Tab.3 Underwear model form specifications cm

5o Z BfH
[ 87.5
L 75.0
75B FLIE] B 16.9
TG R B 25.0
HAR ] 38.0
g5 36.0

TE L5 B2 SNP i (33 50) 21 BP g (FLAD) M EH A
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Fig.1 Test points on the model form
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Tab.4 Description of measuring points

L A AN B A
A B 5 RN A
A, W 5L
Ay e SN B2 SR
A i B 5 R AR J7 28 R
As w5 S R

1.3.2 AFzab kPR ZI55s g
H ARG g A ) S A LR TR, K SR b
K, MR bl 2 3R, PR AR s 8 s B AR O
R 22 1) 2 K K N SR BT M, Pk A
T 12 SEHa Rk 75B [P 2 AT R Al e
H RAE MR T8, 25 5 % . RS 2l ki >
(B — 25 57 (H AR T RE 2K 32 19 28 1) e KA R
IR T 30% o NILTE N & 45 2 5 52 g v Br ik
BB R R 30% , 455580 ms B G
JA A PR SEBRPLARASTE |, iff 1 S 56 14 F 4 3R 7K P-4 53l
4 10% ,20% ,30%

1.4 SHHE

1.4.1 ZfhkprBEM=EELE  FEMKAKNA
i ] 4 52322 1 FZ/T 60021—1996( 14f5 7 i iy B
PUBRMERE IS 7 vE ) AT S50 ks JB 7 BURE FE A

HERAE A 24 by 5256 B AL IE AR, Bk A
TR IR TOHT L TG 7 A - 2 55 [ 7 e RR e Y
J2 >4 100 mm; FF 5 INSTRON-3365 J7 fig i Faii /1
A0t i 0.1 N [ BUm sk 51 (wI4G 00 E A L), LA
100 mm/ min [ 38 5 74 2 0 R (10% ,20%
30% MR L) 15 30 s 5, NI IR
PR 7 T3 L 100 mm/min (14 3 )3 0] £ i, 42
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Tab.5 Homogeneity test of variance of No. 1 strap
AR AL TR df; dfy Sig.

P,/kPa 1.838 3 8 0.218

P,/kPa 0.765 3 8 0.545

P,/kPa 1.169 3 8 0.380

P,/kPa 2.422 3 8 0. 141

P,/kPa 5.510 3 8 0. 662

BAYR Bk [A] 55 R/ % 1.204 3 8 0.369

BAYRAN bR S/ N 0.265 3 8 0. 849

F6 BErHUERSE NMEIMEIENNEFEHE
Tab.6 Average value of straps elastic recovery,relaxation strength and pressure of test point
PRI S FAGER % RUE 1/ kPa
e = K 3% 9K S/ 9

By APREFEAKTE % e /N P, P, P, P, P,
1* 10 95.98 3.67 0.54 5.42 3.29 1.82 0.47
1" 20 97. 66 4.94 1.01 7.48 2.68 1.70 1.65
1* 30 97.83 5.95 0.89 8.90 3.82 2.16 1.11
2! 10 92.56 1.82 1.16 3.19 2.17 0.89 0.78
2f 20 93.31 2.38 1.03 5.16 2.63 1.10 0.73
2* 30 94.18 2.95 1.33 5.01 2.99 2.20 0.70
3¢ 10 95.11 4.17 1.65 6.01 4.10 1.89 1.58
3* 20 97.20 6.61 1.24 9.56 5.03 2.30 1.81
3* 30 97.41 9.56 1.00 12. 60 6.43 3.11 2.44
4* 10 93.50 0.72 0.51 2.48 1.58 0.92 0.19
4* 20 94.50 1.09 0.79 2.88 1.63 0.95 0.20
4* 30 94.87 1.36 0.86 3.61 1.68 1.05 0. 68
5% 10 96.13 2.47 0.69 5.21 2.79 1.29 0.75
5% 20 97.42 3.49 0.74 6.56 3.75 1.40 0.90
5% 30 98.35 4.51 0.82 8.36 4.19 2.49 1.24
6" 10 96.37 4.62 1.58 5.40 3.02 1.30 0.71
6" 20 96.73 5.72 1.61 7.81 5.44 2.25 1.28
6* 30 97.34 7.40 1.60 9.57 5.99 3.01 1.48
7* 10 94.71 3.10 1.18 8.29 1.64 1.75 0.95
7" 20 94.41 4.17 1.12 6.71 3.72 1.60 0.67
7" 30 96.02 5.43 1.23 7.49 4.17 1.86 1.71

2.1.2 BWRHEM ARG ER EFENHN N
W T 1B A M BT ) 25 S P R L 3 R T AT, 8
WrEd Lt D) 58 7 RS S AT BRI R 7 2 0 W,
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WIS g T, 2 Y A R R R ROR, DU L
L) 5 SR A R A F, T IR 5 4 T R
BRI NAE T2 . Wi R LD i 8 kA
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ANFR B2 L D A 22 F LA B WL 3k 7,
S-N-K 353 70 Wi 2 LL D R ARRIPE T 4R I35 8., i3k
7 FI3 8 ATLLE 37,67 5 HF (K 2 L T 5 H Al
2 SRR, T LA 25 R — 20 . T YA A B
SRBI o3 g P4, AE 22 S S KSR B, A
0.159,0. 149, WX P ALR A TS A #4020 Y a3
ARG 2L L AT TR AZ , RS Al i — 25 73
5 Ko IEATRIE Bk 8 4 b B 22 e ok,
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Tab.7 Multiple comparison of specific breaking work of different straps

JB SFEHY «, x; — X x; — X5 xX; — Xy xX; — X, x; — %y x; — %y
1* 0.013 7 0.049 3 0.002 16 0.001 49 0.012 1 -0.005 15" 0.004 10
7* 0.0130 0.004 52~ 0.001 75 0. 001 08 —-0.000 797 0.005 56
3* 0.018 5 -0.101" -0.007 31~ -0.006 63 -0.006 35"
2" 0.012 2 -0.003 72° —0. 000 954 -0. 000 279
4* 0.0119 -0.003 45" —0.000 675
5" 0.011 2 -0.002 77*
6" 0. 008 44

T FORTT 2 R E VK 0.05 P25
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Tab.8 Similar subset of specific breaking work

[ SR LS
1 2 3 4
6" 4 0.008 973
5* 4 0.011 005
4* 4 0.011 975 0.011 975
7* 4 0.012 750 0.012 750
2* 4 0.012 825 0.012 825
1* 4 0.013 825
3# 4 0.018 450
Sig. 1.000 0.159 0. 149 1.000
2.2 HEERHF 2.2.2 MEWLE MIEHLABE N LR K

2.2.1 #Buw gk ik AL R ENEESH
FIIH Minitab 22 il 504 0152 58 # s 07 5 NG 45
JE TR &L LS AR 58 42 s [ AR OGO &R o LT
1558 WAt 1 5 N 6 45 w7 S 2 A 1
mE 2 3 ron. hE 2 FE 3 aTRE L BR A, A
Ab A T S ] R B athsiR A A R R N 2k
PEIEARSCOCR . X LU 2 18 3 nT LI st T 5
JA T ZME LG BE v T otk Inl 52 R 5 iR TR 1)
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Fig.2 Scatter diagram between elastic recovery and the

pressure of test points on the model form
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Fig.3 Scatter diagram between relaxation strength and

the pressure of test points on the model form
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Tab.9 Correlation matrix between elastic recovery and
the pressure of test points on the model form
Pk IR A
Tt 0 7 Pearson (B8 &ivtna
MRFRr PECUR)
P,/kPa 0.045 0. 880
P,/kPa 0.737"" 0.000
P,/kPa 0.643"" 0.002
P,/kPa 0.625"" 0.002
Ps/kPa 0.585"" 0.005

e x o+ FORMRREAE0.01 WEATF T E,
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Tab. 10  Correlation matrix between relaxation strength IR R E Sy, TR 5t 58 ) F4E I8 w5 b i s B —
and the pressure of test points on the model form B A] S R P ST 1 /) T L5 R 2 A
\ PRRIBT HE O SEE R o P I 5 R D 4 3
WRRES Peamon  frizhile SFER IR , 15 128 FE 00 7 2 06 T B 6 3R, B UL
— FOSERr PIORE) oot Il S22 5 2 O B PEADL A A

P./kPs 0os 0000 FHUR AR N3 J 5 IR FE 1Y S 7 .3
P,/kPa 0.912°  0.000 2) i FE AT R 7 3 3
P,/kPa 0.846" " 0.000 AR AR ) R TR DT 22 e M B LR 11, il
P./kPa 0.825" 0. 000 TEXFAN [ T Pk [l 42 3 A st it 7 04 7 22 0

T o« FORMRRRAE0.01 BEKFETEE,
2.3 EMB<BENEREEMHEXEHERNER
P I PRI A G 28 80T A5t A LG s [e] A
B bt 7 5 7 ke TR A AE DG OC R T R i
T X — I ) S A AT T A
1) AR R e i = A LB, SR8 2 L 2 A

AT L AN [ A 4 304 o A st 548y ) 52 T K
[[IRSE Re Bz S A0k s N E R S R YE S RS
R IR IR M MR AT R A RN
st 7 R AR DAL 55 M 2 s ) R S g T
P 0] 52 A2 A R A 52 MRV RE X 55 , 3 S R TR
PR PSS G (A8
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Tab.11 Variance analysis of elastic recovery,relaxation strength and pressure under different elongations

g S Il 5 2R Pt Ay Ay R A, A As A
Sig. Sig. Sig. Sig. Sig. Sig.
1" 0.001 0.000 0.001 0.214 0.351 0.000
2f 0.341 0. 000 0.115 0.113 0.008 0.89%4
3* 0.004 0. 000 0.000 0.094 0.089 0.138
4" 0.029 0.018 0.048 0.002 0.023 0.002
5* 0.042 0. 000 0.012 0.005 0.001 0.183
6" 0.079 0.000 0.024 0.306 0.010 0.098
7" 0.029 0. 000 0. 460 0.008 0. 066 0.005
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