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Studies on some Physical Properties of Raw Silk, with '
Special Reference to the Effect of Temperature and
Humidity on the Length of the Raw Silk Fibre.

by Jun KUBOTA
(Received March. 26. 1934)

Résumé

I. Introduction

Tt is well known that the temperature and humidity of the air affect the
physical properties, such as length, tensile strength, elasticity and electric
conductivity for the raw silk fibre.

The influence of temperature and humidity upon the length has been Studled
by author; he repeated the expsriment by using another method shown in
following.

The apparatus is the self-recording-hygrometer (Fig 1) which is very sensitive

for the purpose. So that the change of the order TG(—)%'O”O'iS well measured.

Thetemperature effect on the apparatus, must be test before the experiment.

If put 6=0 when OF vertical (¢ denotes angle OFD) and t=temperature,
then L

0=—0.023 +0.049t—0.00016t*+ 0.0000001 6% s crervreermsevesmmsrsecrinssscrrnieens (1)
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JI.  Effect of temperature
Experiment (1)

High temperature
Sample:«e white raw silk
Size-+---10.46 denier
Variety - Kokusan Nichi

1 x Kokusan shi 4. _
The apparatus with sample
is placed in the conditioning ap-
paratus and dryed to extremity.
Angle 0 read at different
temperature is shown in Table T and Fig 2, which written analytically by

O 4,220 L e e s e (2)
Table 1 . ., . 216
- — Differentiate and multiply 2-99%9%,
Temperature (t) length of raw silk (0) '
© | ; l I where 19.0071 cmeeeereieees
a ) [ ﬂVCl’ﬂ.gC - .
I — DU T Original length of the sample
1000 | e e 5.91 | 5.21 0.01216 CIL-cvveeerererervienns
...... 5 ¢
105 5.15 | 5.4 | 5.18 Chang of sample length per
110 5.49 | 5.3 | 5.9 | 5.7  th 1 ch ¢ lencth tt
115 5.56 | 5.04 | 5.97.| 5.29 o -e. real change ol leng s
w0 | 558 | .08 | 5.37 | 53¢ obtained is as follows. ,
195 .5.64 | 5.20 | 5.47 | 543  Thermal expansion coefficient of
130 5.65 | 5.338 | 5.58 | 5.52 raw gilk is also negative as shown
132 5.68 5.3 | - 5.52 jn preirous report, T
Tahle IT
: ) Temperature(t) db thermal expansion
Fig. 2 ar coefficient
(%)) Cangle)
5.6° »
5.5 / ' 1006° 0.01036°]  ~0.0000066
5.4 ‘ . ‘ .
5 L~ 105 0.01047 —0.0000067
2 53| |
o < .
S 4, A 110 0.02058 |  —0.0000067
2 Yo
5.0 115 0.01068 | —0.,0000068
' 1480 | ©.01077 | —0.0000069
100 110 120 130 140 , :
145 0.01091 {  -0.0000069
Temperature (C) t : .
130 0.01102 | —0.0000070

+ The bulletin of sericulture and gilk-industry, Vol'V. No: 1

Experiment (2)
© Low temperature Sample:- ‘White raw silk,
Size e 19.81 denier,
'Variety-:--Kokusan nichi 1x Kokusan Shi 4.°
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The sample is placed in the glass bottle of constant humidity (14.69¢). The
result is represented in Table IIT and Fig. 3, which written analytically by

0=0.00234 0.0008E 4+ 0.000L6LE 1v-vvvrrsnsierinssnsnminssnnsosiesnces 3)
Table IXI

Fig. 3
Temperalure (£) Angle (0>
o o 0.30
. B 0.031
10 0.047 : 0.20 | 3
F
16 0.071 B, /
w
90 0.103 = :
0.10
25 0.143 ‘ /
80 0,191
35 ‘ 0.247 _ .
40 0.311 0 0 20 30 40
Temperature (C) t
0.01216
Differ entlate and multipl
P 16.0971,
B=—0.00000051 (1+ ?t) ................................................................ (4)
where [3---thermal expansion Table TV
C0°ff1C16nt temperature  (t) thermal expansion
Then I obtained ’che thermal © coeiﬁgzcnt
expansion coefficient of raw silk
as ‘'shown in following table. e ~0.0000005
Temperature coefficient is 5 ~0.0000015
also negative. - 10 —0,0000026 "
II.  Effect of humidity. 15  —0.0000038

The experiment carried on

X %0 —0,0000046

at constant temperature 25°C - S
) 95 —0.0000056
in the same apparatus. : : :

. . 3 —0,

Sample: e White raw silk o 0 - —0.0000068
Sizerveeereerenes 19.81 denier : 35 . —0.0000077
Variety - eeeees Kokusan nichi 40 —0.0000087

1 x Kokusan Shi 4.
The result is shown in table V and fig. 4.
Tabe V is showing the relation between moisture content (Q) and length

of raw silk.
The elongation (L) is as follows.

L=0.221~ QTTQ'Z’S OO OO FP PRSPPI (5)

Differentiating and multiplying it bYE‘g]l'm,
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Cem.)
0.20

0.18
0.16

0.14
0.1

0.10

0.08’
0.06
0.04

0.02

I got the elongation coefficient by humidity which changes rapidly

i > T i S {5
Table V'
Temperature Relative moisture conteut | length of 1w elongation of
. silk fibre test piece
) Humidity Q (cm) Cem)
256° 14.6 3.9 19.01952 0
1 26.6 5.8 19.07109 0.05157
2 36.4 6.7 19.09649 0.07697
» 48.0 7.8 19.10935 0.08983
” 64.9 9.8 19,13227 0.11275
" 75.4 12.3 19.15364 0.134192
" 89,8 19.5 19.18083 0.16131
Fig. 4
Table VI
3 moisture content coefficient of
X longation
— Q elong;
L, d
_~§ el :
w o / 0% 0,018438
4 s 5 0.001428.
3‘ / 10 0.000482
‘ / i5 0.000239
~ 20 0.000133
/ 25 G.000094:
.30 0.000087

2 4 06 8

10 12 14 16-18 20 22 2t 26 28 30
moisture cotnent (96)

temperature and slowly at high humidity as shown in table VI.
(Reserch laboratory of silk manufacture, Imperial College of Sericulture
and Silk-industry Uyeda, Japan.)

at low



