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Structure and Process Design of Warp-Knitted Fully-Fashioned
One-Piece Cycling Suit

WANG Ernan', DONG Zhijia*', JIANG Gaoming', CHU Kaiyuan®, MA Pibo'
(1. Engineering Research Center of Knitting Technology, Ministry of Education, Jiangnan University, Wuxi 214122,
China;2. Jiangsu Huayi Knitting Co. , Ltd. , Yixing 214200, China)

Abstract ;: Aiming at the current issues of insufficient elastic stretchability and monotonous fabric structure in existing one-
piece cycling suit, this study conducted functional zoning of the one-piece cycling suit by analyzing the dynamic skin
stretching variations during cycling and the thermal-moisture distribution across the human torso. In areas with greater
stretching, a relaxed jacquard structure fabric was selected, while mesh structures were applied in regions with higher
perspiration. Integrating warp-knitting fully-fashioned technology, a color-block zoning method was employed to fill corre-
sponding jacquard structures in different functional zones of the one-piece cycling suit. The knitted jacquard fabrics were
tested for stretch elasticity and comfort pressure, and jacquard sample fabrics with a density of 12 were selected for breath-
ability and moisture permeability tests. The results indicate that non-mesh fabrics exhibit better stretch elasticity, making
them suitable as the main material for one-piece cycling suit, while mesh structures are appropriate for areas requiring high
moisture absorption and breathability. The use of different jacquard structures can improve the wearing performance,
thereby providing a reference for the development of cycling equipment.

Key words: fully fashioned knitting, one-piece cycling suit, jacqua organization, tensile elasticity, comfort pressure,

breathability , moisture permeability
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Fig.1 Design of thermal and humidity zones
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Fig.2 Style of full-fashioned one-piece cycling suit
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Fig. 3  Functional zoning of fully-fashioned one-piece

cycling suit
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Fig 4 Corresponding jacquard structure pattern
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Tab.1 Jacquard structure specification with a take-down density of 8 courses per centimeter

AT 45 1=/ K% 15/ T K JE/ mm B 7] K/ mm
A 850 400 345 175
B 850 400 345 175
C o 850 400 345 175

e 2 21
D AL BT RELR 850 400 345 175
E 850 400 345 175
F 850 400 345 175
G 850 400 360 185
H JEMIFLET RS 850 400 345 175
I 850 400 330 170
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Tab.2 Jacquard structure specification with a take-down density of 12 courses per centimeter

A G5 LY AE e/ 18 158/ P 1K B/ mm ] < B/ mm
a 850 400 300 155
b 850 400 300 155
¢ 850 400 300 155
d LT R AL 850 400 300 155
e 850 400 300 155
f 850 400 300 155
g 850 400 315 165
h JERALET R A 850 400 285 160
i 850 400 295 160
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Fig. 5
mental setup
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Tab.3 Tensile force at a take-down density of 8 courses per centimeter N
REGS A EE
0 10 20 30 40 50
A 0 0.40 0.62 0.83 1.20 1.82
B 0 0.63 0.92 1.22 1.59 1.97
C 0 0.22 0.59 0.88 1.37 1.78
D 0 0.42 0.70 1.08 1.47 1.82
E 0 0.38 0.57 0.70 0.92 1.18
F 0 0.43 0.63 0.83 1.08 1.38
G 0 0.23 0.48 1.20 2.20 3.89
H 0 0.79 1.10 1.38 1.80 2.20
I 0 0.80 1.48 1.97 2.40 3.00
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Tab.4 Tensile force at a take-down density of 12 courses per centimeter N
fif K Ak /mm
g
AR 0 10 20 30 40 50
a 0 0.48 0.83 1.21 1.60 2.18
b 0 0.59 1.10 1.42 2.00 2.35
c 0 0.29 0.59 0.97 1.41 2.12
d 0 0. 68 1.19 1.60 2.18 2.70
e 0 0.43 0.68 0.80 1.21 1.60
f 0 0.59 0.87 1.17 1.64 2.15
g 0 0.80 1.28 1.78 2.30 3.39
h 0 0.82 1.39 1.87 2.30 2.81
i 0 0.98 1.73 1.98 2.60 3.20
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Fig.6 Values of elastic recovery rate of the samples
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Fig.9 Values of air permeability of the samples

3.6 ERMEDH

AR RSB ARWE 10 s, K 10 AT, i
FE a ~ £ 1B PERE IR FIlkE g ~ 15106 e 1B
MR, R g MBI E A 55, URE b A1 (B
PEREN T R FLAL UM 2 g1 g 2 6], 785 R 4141
o, LTSNS HL KR, SV 2 R R B S 7 TP e
855 s I FLLHZR 7 LB, 2R 45 A0 B b st 375 0 1
AEEE ; 2L 2R 25 A AL 4rp S dl 20 5 HoloR , iR M
AEAH X BT

3500

— 3000
N: 2500
< 2000
o

1500

i)
= 1000
8] 500

0

R
E10 HEERR
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Tab.5 Main dimensions of each part of the human body

in standard males cm
WA NS T g TERE
KK 100.0 -0.5 99.5 99.5
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JIEE ] 74.0 -8.0 66.0 33.0
201 [ 36.8 -6.8 30.0 15.0
J& i 43.6 -7.6 36.0 36.0
R 27.5 -5.5 22.0 11.0
B R 90.0 -15.0 75.0 37.5
R ] 51.5 -9.5 42.0 21.0

EXS U inn i AN G S VI o o S DA TR = R NN
o, BRI 6 FIEk T,
®6 BEEMUHAEMR
Tab.6 Longitudinal dimension of major parts
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KK 99.5 24 2 388
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Tab.7 Transverse dimensions of major parts

WAL BRI R em B/ (AT em) Bk

e Fl 36.0 20 720
I 33.0 20 660
i 15.0 20 300
JE 5 36.0 20 720
ot 45| 11.0 20 220
g 37.5 20 750
R 21.0 20 420
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Fig.11 Technical diagram of one-piece cycling suit
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Fig.12 Physical sample of one-piece cycling suit
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Tab.8 Comfort pressure at each test point

(c) T
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