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Reological Studies on Cocoon Filament.

1. Tensile Properties of Filament by the Portion of Cocoon Layer.

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

Summary

The tensile properties of cocoon filament obtained from the dried cocoon were studied by deniroscope

and tensilon with special attachments. The strength and dried elongation at break point with dry

and swollen samples were observed. The apparent young’s modulus was also calculated with the dry

samples. The results obtained are as follows.

1) The breaking strength of dry and swollen samples decreased in parallel with denier decreasing

ratio in the whole length of a cocoon filament.

2) Tensile strength of inner-layer filament, when treated at the temperature of 95°C for 15 min.,

was 37 per cent of outer-layer filament.

3) By swelling treatment, the breaking strength of the filament was decreased but the elongation

was increased.

4) Apparent young’s modulus and tensile strength per denier of inner-layer filament were higher

than those of the rest cocoon layer.
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Fig 1. Schematic diagram of deniroscope.
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Fig 2. Sample holder for testing.
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Fig 3. Schematic diagram of tensile tester.
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E; Apparent young’s modulus.

W(g); Load corresponding to elongation Al (In the
initial linear portion of the stress-strain curve)

L; Test piece length.

H.S; Cross head speed.

C.S; Chart speed.

D; Fineness of the cocoon filament.
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Table 1. Denier of cocoon filament obtained from
cocoon shell.

Cocoon layer(m) 100 500 900 1,300
Dry sample(d) 4.53 3.77 2.94 1.57
Wet sample(d) 3.72 3.58 2.31 1.54
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‘Table 2. Denier decreasing ratio of filament on

the cocoon shell.

‘Cocoon layer(m) 109 500 900 1,300

Dry sample(%) 100 83.2 64.9 34.7

‘Wet sample(%) 100 96.2 62.1 41.4
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Fig 4. Load-elongation curve of cocoon filaments.

‘Table 3. Tensile strength of cocoon filament(g/d)

Cocoon layer(m) 100 500
Dry test(1) 4.13 3.88 4.06 4.38
Wet test(2) 3.00 2.44 2.63 3.25
(2/1) %100 72.72 62.91 64.60 74.20

900 1,300

Mean
4.11
2.83

68.68
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Load-elongation curve of cocoon filaments
per denier
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Table 4. Apparent youn's modulus of cocoon
ﬁlament

Cocoon layer(m) 100 500 900 1,300

Apparent young s 23.3 26.5 33.1 66.2

modulus(g/d)
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Table 5. Elongatlon of cocoon ﬁlament(/)

Cocoon layer(m) 100 500 900 1,300 Mean
Dry test(1) 15.90 17.42 17.30 13.24 15.96
Wet test(2) 18.70 21.48 17.48 15.70 18.11
(2/1)%100  117.61 123. 30 101. 04 118.58 115. 13
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Fig 6. Load-elongation curve of dry and wet
testing.
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