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Design and Three-Dimensional Simulation of Weft-Knitted Terry Fabrics

MU Xiuping, JIAN Gaoming®, CHEN Yushan, GUANG Songsong, LI Bingxian
(Engineering Research Center for Knitting Technology , Ministry of Education, Jiangnan University , Wuxi 214122, China)

Abstract ; To simplify the process design of weft-knitted terry fabrics and achieve their design and three-dimensional simula-
tion, we conducted in-depth research on the knitting principles of various weft-knitted terry fabrics. We summarized their
structural simulation characteristics and designed the minimum organizational cycle for weft-knitted terry fabrics. This was
expanded into a process knitting diagram matrix. Based on this framework, we established mathematical models for raw
materials and yarn threading, storing the knitting information as arrays in computers. We constructed geometric loop models
commonly used in weft-knitted terry fabrics and calculated loop elongation coefficients. The models were optimized to
approximate actual forms through translational adjustments and random rotations of specific geometric control points. By
implementing these theories and models in programming, we employed WebGL technology and the Three. js 3D graphics
engine library to render three-dimensional loop structures. This methodology achieves design and three-dimensional simula-
tion of various terry fabric types, providing an effective approach for simulating weft-knitted terry fabrics.
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Fig.2 Process of expanded knitting diagram matrix
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Simulation of weft-knitted multi-track terry

Fig. 6
structure
EIE 6 2k bl e 4ty H AL, i T R o
BRSO T 2B ELH, X TA SR EL
BRI 5 275 18 B VL% A RE ol T IE 4
LUK HRCR
3.3 ETEEHAEEEET
GRS TG, oA BAT S8, BT L)
— O, B AR R e AP SR (L S
$ER ) 2377 A A [ A5G £ B2, SR 0L T 2h 2R 18
(8] o ARG S P WL B I A 2 Bl e A 2.2 ~ 3.5 mm
MEREREI S, BARIIE 7 s, EEZ244E
BERNE Bk S8R0 , 800 B B S AE AR R ZS R 1ol
YPLR A B ST e RIS I B ) e — € A B, HL



%2 M S A, GHLBAYNEt S SRR - 137 -

&

— AN AL 90°, B3 1) A I BT 16 Jig e — 5 A B
H—feA i 30°, BARTEE Jr i 5 2b AR 104 %
B 0 0 B8 Jie e b WL IR e 5% (9 £ 2 (- 90° <0 <
30°) , %t 0 FH AL R BORAE)S B Rl A BELIL S o

E7 EEMEZWE
Fig.7 Physical sample of terry loop morphology
A FOSCR S, T LATE 3. 1 B Pl £k Pl i) ik
fith AR B R U P Y B TR S BT Y B 1
RRERR TN S PR IR A 7R 8 R
RURYHERS PRSI 4 AR, A 12 SRR, Bk
8 F7R

(b) 1ETH

(a) L HIGIE

ES EEmpEL
Fig.8 Twisted terry loop model
BIETE HRIRE T BA FEPLHLEL 1, 07 Bk
TR DBEEULS A VAT T 2 BhAHERE e
B, X BT b A TR A G o PSP R R oK T RS o
(B (EL R R 45 1 1A 5% il 7 A% 22 2 i, 4  BRUE
AR PR R L 8 2 = B LA JEE 0, )
PR BEAE I (1 s - #1015 A IR T AL, T2 ISR
ARV EEBOR I BIBIZEE
BEBRERII AR A(x,y,2) R RAE R
T _p) AT BB BERFE 4T A2 5 i A b, AR s -5
SERUE N BRI T ) A5 732 )5 A B R R 48 -
eSS , BERE a1 AL AR FE A S R HE B T ) #5 B 1E
TR F RS 10145 [ ARG B AL, fie )i 1 1) B AT FEAL
A BREIAAR A A o RN
A =AT T T, (4)

A
SRS R
0 0 0
0 1 00
Ten=| 0o 1 0}’
-R, -R, 0 1
iR 2 o
cosf sinf 0 O
T —sinf cos®@ O O
© 0 0 1 0
0 0 0 1
SRS
1 0 00
0 1 0 0
T=lo o0 1 of°
R, R, 0 1

TFEE TR Ao A b i s BB AE PRS2 A1, Y
& G T ) KR W, A o BE 7 1) SO
PR B A% 2l 21 (0,0, 2) 4b, » 7 [ B S EE 25 4
Rio=g,x(+1)HR <W, xg,,y I NI
MR, =g, xi HR,<H xg,,

4 BIHFHERELI

Vet A 5t PR O A i 3 e 4 2R SR
JEAF R 2 VR I, 2 B8 IEORHAE A R G0, AR 4 41
YIRIIBTH o) il . AT RN AR o, ] — 4B
FFRE T AT 1,2, 10 RPN X5 5 15 I
F191.2,2. 2" XF N S THT B 4R, 247713,
2. 3eeee X8 I IF THT B I 2R B, BT IF A0 B R U
S RERANIEL 9 iR, BRI E S8 m,m
A S RS X T2 AT R LRI B A 2 A bR AR
A5 2H Y AL AR

zy=z+mXr (5)
A, r R B S RURHE DG, BRI 2 m (B 1
(ELIN R B T 25 A7 2R Bl ) 2 B IE D7 16 B8 8, J =2 1) 11
07 Tl B3y, 3 i B T SHOT AL B[R] — 4B
AL EE PO DA N TR W1 X SN 2 ST 9573

>
WL .

I&iT TEIT &R 2 Wme EPEE)  eu B [ fFE  EENEE

1 £ __| 0 |emestt > G 5030 |

FER | 22 |[emzset ~|| 48 | 30,30 |

T21 | Tz | [mm | [ A | 0 Jlemestt v "o [ om0 |

T2z | Tz | [mm | [ s | [ [[emzstt ~|[ 48 " o [-s030 |

B9 FLmBHNE
Fig.9 Yarn threading editor input box



- 138 - MR R

'L“j..“

£ %10 &

15 ELaok B b BE T 26 G 6 Pl 2L 1 2L I
B L L R AR P T i AR, £ Visual Studio ¥ 15
B ER AT CHRARE B RS BORBRL LLF4F
#i points B AEAE R text SCA R, LLHOS A 2 7
BATIS RS B 19T G A R A PR Java
Seriptdi B 5 i 5 AU TERT 5 P8 X text SCAR
RN A, o = 4E BB 51 B R Three. js Y
THREE. TubeBufferGeometry pR%{H & 3D 45 18 JL ]
BB AR R AR FIRZ B points 2448 €,
— N UT R B AR S A — A L AT R Ry 4k
4 ifL i, f A4l THREE. Mesh p& %5, 45 2 4L
RS I — AP RE X4, BITE iR ) = 4R £ 1] e
B, WNTERG R AR SE, 0T LA &R
& BN RN, 5 58 LA 9 B 2L Y
SR N TR PR R B SOR , TR
X AL L 2L R ] PBR SCRR S (1 2, — 3R
T E AL 42 U 26 gt B P8 A 120 i T SE 9 55 L AICR
FEACANE 10 firzs , He 20 2 3 R - 51210
A S A ANE S A B el ELRCR AT 1T s,

DO '

OOy O.lupuv;ﬁh 0
QOO0 DAL DDA
Bt LI SR BN WP
SO0 U0 D0 IO
g LR EE T e PR T

(a) 5249

E10 R2EEBLYIVESHELRE
Fig. 10

Comparison between physical sample and
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