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Structural modeling and process practice of three-dimensional fully
fashioned face masks woven by computerized flat knitting machine

ZHAO Boyu, LIANG Xinhua, CONG Honglian

( Engineering Research Center for Knitting Technology, Ministry of Education,
Jiangnan University, Wuxi, Jiangsu 214122, China)

Abstract In order to explore deeply the possibility of computerized flat knitting machines for creating
fully fashioned knitted products, a knitted three-dimensional (3-D) fully fashioned face mask was chosen
as the development object for structural modeling and process practicing in this research. The face size
was firstly measured to determine the two-dimensional pattern for the mask. Then the process calculation
was carried out based on the mask specifications, the four-needle bed computerized flat knitting machine
and the SDS-ONE APEX3 system were set up and used as development tools to establish the structural
model of the knitting mask body, pocket opening for filter gasket, and ear belts of the mask. Results show
that the rapid production of 3-D fully fashioned masks with both aesthetics and comfort are achieved by
establishing the structural model for the specified design of the mask, and by combining the adjustment of
the process parameters to optimize its production technology. In addition, high value-added mask products
could be effectively developed when using functional raw materials.
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Fig.1 Diagram of facial dimension measurement.
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Fig.2  Structure of fully fashioned mask. (a) Three-

dimensional vision; (b) Plane vision
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Fig.3 Basic structure model of mask
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Fig.4  Shape design of mask body. (a) Major

(d) MHES R

structure; (b ) Expanding graphic in design
system; (c¢) Model of protruding part structure;

(d) Local diagram of protruding part structure
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Fig.5 Design(a) and knitting diagram of
tuck stitch(b) of mask mesh
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Fig.6  Design and knit-forming of side-opening pocket.
(a) Design diagram of pocket opening; (b) 2X2 rib knitting

M HARTT Mg s , HA H RSN R 2
RS R EFREUEE L, R, BRS04, 75 221



F12 4

AT A R L 21— 4 A iU 11 R R A S TSR - 63 -

TEIRZUVE— P — 25 Sl Sk n 2, 1 S B 8K N Ab
ZEREMERE ",
2.2.2 T&FOKX

> TR 30 A 0 5 1452 B TR L >fe 3 A0, s I
H X E A FE ], BE I AT e FARAY R 01 B IR
R EHCGE A R ST O AR
LT EAR R B SRR A, A IF TR 5 R T AR
AW, BA —ERIELMWMECR . BT AL
EAE SR 10 22 47 AU A5 I 3 em, PRI,
FE SR A LAY 101 B8 F2 AR A, v (] 508 ) 3 1Bl Py R
HC Bgmd, B 7 R gm g 31 E T B A ih 2 i
JE AN EFIE BRI F

Q@@O@O@O®O@O®®®®® 55—
COOOOOOOOOOO®® i—
OOOOOOOOOOO®®® ONGT~—
QOOO®OO®@O®G®®E - |

(®) (o) () (&) () (&) (&) (o) (&) (o) (&) (&) (&) (&) J5~—
OOOOOOOOOOOOO® I—
]

K7 CAGmE s
Fig.7  Principle of C-knitting
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