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Abstract— This research works on the effects of drawing conditions on the physical properties of the drawn worsted yarns. The
drawn worsted yarns were made by the yarn drawing system under various drawing conditions such as concentration of reducing
agent, draw ratio, setting time of drawn yam, and concentration of oxidizing agent. The drawn worsted yarns from 2/80Nm to
2/90Nm were obtained from 2/60Nm worsted yarns, the surface and cross-sectional shapes and tensile properties of these various
specimens were measured and discussed with the various drawing conditions. The drawing of worsted yarn made constituent wool
fiber scratched and made it changing to polygonal cross-sectional shape. The tenacity and modulus were increased with draw ratio
and concentration of reducing agent. And tensile strain was increased with draw ratio, which decreased with concentration of

reducing agent.
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Table 1. Descriptive processing conditions of the materials
Processing factor Condition
Yarn count and twist of yarn 2/60Nm 1,000TPM, 2/60Nm 1,350TPM

Na»S,0s concentration(g/1)
Draw ratio(%)
Setting time(min.)

H,0, concentration(g/1)

0, 5, 10, 15
130, 140, 150, 155
5, 10, 20, 30, 40
0, 5, 10, 15

@ standard condition

Dry and Winding

Drawing & Setting

—

Twist Setting

“— — Reeling
Fig. 1. Processing flow of worsted yarn drawing.
Table 2. Measuring equipment and method for physical properties of specimens
Property Equipment Condition Remark
Surface HITACHI S-3500N %2,000 SEM
Cross-section Optical microscope %200
Yarn count Wrap reel Sample length : 120yd Metric count
. Test speed 500m/min. Tenacity
Uster T d3
Tensile Sler Lensorapl Sample length : 500mm Tensile strain

V53

No. of test : 50 times Tensile modulus
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Fig. 2. SEM images of drawn worsted yarn with various process conditions.
(a) reducing agent concentration (b) draw ratio (c) setting time while drawing condition (d) oxidizing agent concentration
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Fig. 3. Cross—sectional shapes of drawn worsted yarn with various process conditions.

(b) setting time while drawing condition
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(a) reducing agent concentration

(c) setting time while drawing condition
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