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{Table 1> Kinds of Knitted Fabrics

65% polvester/35% cotton

circular knit milano rib stitch

Material
Stitch type

Yarn size polyester 1507, cotton 45’s
Weight 262 g/m?®
Thickness 1. 03mm

6) N. lkegami, Y. Kurita, T. Hasegawa, and M. Kawarai, Studies on Measures to be Taken to Prevent
Cntton Knitted Fabrics from Yarn Severance, and on Needle Penetration Force, #E#ER:E, p.31-2,

p. 103, (1978).

7) S. Simons, An Analysis of Forces in a Fabric-Needle Sewing System, Clothing Res. J., 7-2, p. 51, (1979).
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J-, 7*2, p- 104$ (1979).
9) T. Equchi,
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23-10, p.32, (1982).

10) T. Equchi, Recent Trends of Sewing Needles for Knitted Fabrics, kg8t 31-4, p.177, (1978).
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(Table 2> Kinds of Sewing Thread
Thread 1 2 3
Material 65% polyester/35% cotton spun polyester 100% nylon filament 100%
blended
Thread size 60s/3 60s/3 210d/2
Thread finish soft soft none

(Table 3> Kind of Needle* for Sewing Test

Needle DBXI DBXI KN Ball point needle Super needle
(DBX1 S.J.B.U.Y)
Size(No) 9, 11, 14 9,12, 14 11 ’ 14

* Made by Organ co.

— —
W
v,
(a) (b) (c)

(Fig. 1> Types of Needle points used for study

(d) ball point needle

(e) needle point for knitted raoric
*B: diameter of blade

(a) sharp point needle
(b) ball point needle
(¢) bulged eye needle
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(Fig. 2> Schematic diagram of the tester for simultaneous measurement of needle temperature and
penetration energy: 1-Cross head, 2-Load cell, 3-Needle vice, 4-Needle, 5-Weight, 6-Presser
foot, 7-Fabric, 8-Throat plate, 9-Recorder, 10-Integrator, 11-X-Y recorder, 12-Thermocouple,

13-Reference junction.
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W . Penetration energy(erg)

X : Leading of the counter of integrator
L : Load amount of full scale of chart(gf)
S : Elogation of the sample per unit time

(mm/min)
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(Fig. 3> The relationship of needle bar and
its attachments.
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11) R.A. Khan, S.P. Hersh, and P.L. Grady, Simulation of Needle-Fabric Interaction in Sewing Oper-

ation, Textile Res. ].,

40-6, p.494, (1970).
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y : Thermal efficiency
W : Penetration energy
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(Fig. 4> Typical energy curve during needle penetration and withdrawal by the use of KN needle
and regular needle: 1-maximum penetration force at eye, 2-minimum force at scal.'f, 3-
maximum frictional force at blade, 4-average frictional force on blade, 5-average withdr-
awal force on blade, 6-minimum withdrawal force at scarf, 7-withdrawal force at eye.

J : Mechanical equivalent of heat, taken m—Mass of penetrating section of needle

as 4.19x 107 erg/cal. (gf)
C : Specific heat of needle, taken as (. 12
cal/g. °C
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Abstract
Choon-Gye, Lee

The penetration force of needle and penetr
ation energy kave been investigated, in order
to research into the sewing factors that infl
uence the weft knitted fabric with high elas
tic property. The results of the studies are a
follows:

(1) As the results have showed a high co-
relativity between the needle penetration ene
rgy and force, it proves that the dynamic
energy produced by the friction of the needle
as it penetrates and withdraws from the knitted
fabric contributes to the heat growth of the
needle.

(2) To reduce frictional force the use of thin
needles, medium ball point needle and super
needle are effective,

(3) The reduction in number of plies of fa
bric or also in the case of a decrease in pene
tration speed have been effective in lowering
the penetration energy and force.



