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Fuzzy Orthogonal Optimization for Seamless Knit Wrist
Guard Knitting Process Parameters

JIANG Huimin, KE Baozhu "
(School of Textile Fashion, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract ; To explore the relationship between the comfort of the seamless knitted elastic wrist guard and the knitting process
parameters, a total of 25 experimental poplar samples of three levels of tissue structure, five levels of yarn raw material and
five levels of yarn delivery speed were selected for orthogonal experiments. Ten women with hand type 160/70F were
selected as subjects , the main and objective evaluation of the comfort of wrist flexion and extension, extension, internal
and external rotation and rest were analyzed combined with the fuzzy comprehensive evaluation method and the pressure
experiment method, and the best level of various factors of seamless knit wrist guard was explored. The results show that
the optimal scheme of subjective fuzzy comprehensive score is nylon yarn, the starting speed is 650 m/min, the receiving
yarn delivery speed is 850 m/min and the structure is rib 1 x 1 stitch. The objective stress experiments yielded a higher
subjective comfort pressure threshold ranging from 15.5 to 17 kPa.
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Tab.2 Fabric parameters
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W, Lizae) e 1x1 88 550 750 8.89 1.29
W, icul e 2 % 2 MR 600 800 8. 89 1.49
W, A et 1 x1 B 650 850 8. 89 1.31
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W, TG # 1x1We 700 900 11.12 1. 11
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Wi R *E ER 550 750 8. 89 3.11
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Fig.4 Line plot of the subjective score of factor A and B
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Tab.3 Subjective score orthogonal analysis table

EALE A5 A Sy /kPa

% Kl KZ K3 K4 KS Bi-i/ﬁ‘: Kl KZ K3 K4 KS .Eai,fj‘:
LSS k¥

A 3.726 3.695 3.565 3.395 3.586 0.331 1 16. 804 16.424 16.390 16.550 17.946 1.556 4

B 2.900 3.632 4.330 4.065 3.040 1.430 3 20.298 17.820 17.190 15.306 13.500 6.798 3

C 3.656 3.531 3.595 0. 125 1 16. 289 16.869 17.798 1. 509 1

UKy ~ K5 AR 1 ~5 KFXE RN B AR Z FH AR 22 R {EAT 7 Hh DI 300 45 SR S e R, R (EDBOKR, 52

5 3 5 TR ALK B 8



%4

BBAF . REBPBAT R T H A BAEM IE AL - 295 -

3 I, VA A, 3 NP X 32 AT S
MR N KRN /IMEIR A B>A > C, Htnl %0,
PELP N I s K, PR AR 2, A
LR /N PR, T A 160/70F 114 i
RRHR T ST RN DL, &N
650 m/min, i 1 EZP U 850 m/min, 1 x 1 B EU2H
2, SERILE AP AR Wy R T — 2
FAIEAHCE N 5 s, mE S i, F0
BRI ZE GRS AE 4 DL B BORE 56 5 F-34 1 g
FEATE 15.5 ~ 17 kPa, 45 11 1T LU W7 T 4% 51 2 40 i
(1) 73 7 3% I (E R BUAELS. 5 ~ 17 kPa,

507
45}
40} .

35t o o

R R 5 VP 23 M
L]

30 °T e °

2.5

12 13 14 15 16 17 18 19 20 21
“P¥)H Ji/kPa
B S5 FMTEHES

Fig.5 Subjective score scatter plot
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