stz A stE 2001 FAH SN =2 A pp. 584~583 KSME C1F097

Dynamic Analysis of the Latch Needle
of the Circular Knitting Machine

K. Y. Jeong
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Abstract

The latch needle cam system of circular knitting machines is analysed using multibody dynamics. A
formulation is made to obtain the vertical stiffness between the needle and the cam. By implementing
this formulation into data of the multibody dynamics program, the motion and the force between the
needle and the cam are obtained.
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Fig. 1 Dynamic model of the needle cam system
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Fig. 2 Forces between the butt and the guard cam

(a) Reaction and friction (b) Horizontal and
vertical forces .
Fig. 3 Forces between the butt and the stich cam
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Fig. 4 Force between the needle and the trick
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Table 1 Material properties of the needle

Mass 0643 g
Length 137 mm
Thickness 0.40 mm
Young's modulus 0.217¢6 N/mm”
Poisson’s ratio 0.27
Density 7850kg/m’

[==}
vhgo] RAN FEA (DelA AGE 0 E
= p7t 39 FARGe] FRgR HER oF
Al

o
. )% (6)2F-H o] ") AA=E T
1




~0.242 < tane < 0.103
—-13.6° < a < 5.88%8°
Z o] ¥ RARAE BETL 5T
of 25 ul k=40 kS AHESTH
o] }RAH} FEANAZ uhzrtA] Wyo
A4 AUAE $87349 4082 3}
o] AAgE T3 o Zh
—5.88° < a £ 13.6°
vl Ao RE ulsd A Alojo FHgat
t £A2Z3357 () B (100 #EHAT.
a3, vs AAdE 247 Jesg ol n
gatE o] Bt £ dpde ditdes
AMEEE 249 Znll 000068 HEEH3oH
vhgel FAATYHRFE A4zl we HEn
2 BAAFE 19 w R A dd.

2~ 2]

33 A T2 AHAIE
Ao A" FH = A¥Ud AHo] 30
A xlolm 90 7He] Aol AAY F9jo wjAHo
ot WAupse 5L Al EH|MEI] $std
Zogts]A T2 38U ADAMS V.118& AHE3H5
t}. niso] A Y, MeATH FEGS do
o2 ASE AEse BA, £8A9 FH, &€
A9 o) wak a ko) 2HAA H B A7
dAE Hisol A FEFY Wt 01258 2 9]
o= 01358 A&l

ANEGold Azhe A Sz wet o
2 A Y E FHE A W2 FF5
gth. 20pmo g AUEZt E W 3 A BFT
& AYe AEdolA AL 0127t B0 4™
o FASE7 MESS AEHolA Ake 14
H] & &t
dojute FoE ABHIANRY 10°8= &
A 3 99 A= sulg I7E ARG

o},

34 A|E2jolMd Hxt
34.1 vbsel WA

Fig. 55 A¥d7l 20 pmo 2 A 0 npgs
o BlE BEo ARL A MY B Fho} G}
o TAIG Holth Y FHFL NS YE
A Aoln FAFL AABS] BEQ FAYY

olFAE UEd ol £BFo] AglolnR

oA WY AYAlo|zE FFo|

-588-

%
o)

g7l AU BATH AAS=E Fohd &
2o wWEe A9 ATUF FAUL 2 A
9. ageld /b3 9 Ane ol ARy A%
A3} 9 SHE e Rolm sked F A
v HEY JRED ofd PR uehd Ro|

>

£
E .. A
5 Pt .4 e \
5 \ xE / \ ! / v\ [
8 / v f N

00 / /.,/ \‘ —

0.01 002 003 004 005 006 007 008 008 0.1
Time (sec) 2001.08-10 111

Fig. § Vertical displacement of the needle
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Fig. 6 Vertical forces acting on the needle
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