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Reological Studies on Cocoon Filament

II. Changes of strength and elongation at breaking related to the stretching
speed and swelling degree

J. H. Nahm
(College of Agri., Seoul National Univ.)

Summary

The effects of the stretching speed and the swelling degree of cocoon filaments on load-elongation curve
were tested by tensilon with special attachments.

The values of breaking strength, elongation at break and initial tensile strength obtained from load
elongation curves are summarized as follows;

1. The breaking strength of the swollen cocoon filament appeared to increase at the high stretching speed,
while elongation at break decreased.

2. Load-elongation curve became crinkled at the low speed of stretching. It suggests that both slip and
break of the macrofibrils may occur in swelling of cocoon bave.

3. Breaking strength appeared to considerably decrease and elongation at break not to increase in swelling
test at 90°C for 60 min.

4. The initial tensile strength was influenced by ‘the stretching speed and swelling degree of cocoon
filaments. ) '
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Tab. 1. Denier of sample for tensile property test by stretching speed.

Stretching speed (mm/min.) ! 4 ‘ 10 ’ 20 1 40
Denier (d) | se1 | a6 | 3.60 J 3.61
Swelling treatment } 90°C 15 min.

Tab. 2. Denier of sample for tensile préperty test by swelling degree.

Items l Denier (d)

Soaking temp. (°C) i 20 50 70 90
10 3.90 3.77 4.10 3.61

Soaking period(min.) 30 3.61 3.80 4.37 4.10
60 3.88 3.90 4.29 4.11

B. 3R R {RENEGM
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Tab. 3. The conditions of loading and recording in testing.

Ttems ’treatment ]cross ?ﬁagf) SPeed hart speed(C.S) H.S/C.S
1 { 4 mm/min. 100mm/min. 0.04
Test of tensile property by various 2 10 " 100 » 0.10
stretching speed. 3 20 ” 100 » 0.20
| w0 100 » 0.40
Test of tensile property by swelling degree, | 20mm/min. \ 100 » 0.20
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S; strain at breaking point.
H.S; cross head speed.
C.S; chart speed.

L; test piece length.

R; relaxation.

om. & 8 & 8

D) BIREErE{Lol sE{bE % MMMHMEDIel RRMAA HE HE

Fig. 1ol Als} 7re] BIEEERES: 44, 4,10,20,40mm 2 #EAA 4G A, UERE] A E g#pss
#\nel Wb VGRS BistE A golA vt UEikES B KEE SEMEY Bind dsd &y
EEs BOY 4% ves g

vEaEe] Bty —E% HEe AN Eht dA s, PEGES dmm/Fed Al A 2A B,
BREMAESY Winel vl SEks WA, 10mm/4 Lol ol A GlEEEpRmAel W UEMEY B
e gubg ghgike vebi 2 =

gt |28
3 ELONG.

291 2 £
- o
9} ~ {26
m o
z o
A <

2 xI 0.
7 ={24
& 3
—_— -

s: w
2.5} {22

STRETCHING SPEED (mm/min)

4 10 20 40,
Fig. 1. Curves of breaking strength and elongation
by stretching speed.
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Fig. 2. Load-elongation curves of the swollen cocoon
filaments by stretching speed.
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Fig. 3. Relations of young’'s modulus and elongation
by stretching speed.
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Fig. 4. Influence of swelling degree of cocoon filament
on breaking strength.
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Fig. 5. Load-elongation curves of the cocoon filaments by swelling degree.
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Tab. 4. Elongation at break point. (%)

) swelling temperature (C)-.
Soaking period (min.) —
20 50 70 90
. 10 min. 11.6 13.1 10.2 . 13.1
30 min. 9.7 14.5 12.9 ) 13.0
60 min. 8.8 14.7 15.0 17.2
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Fig. 6. Relation of young’s modulus and swelling temperature.
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Fig. 7. Load-elongation curve at different stretching speed.
A: 10mm/min B: 4mm/min
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