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Variations of Infrared Spectra with Creep in Hinoki (Chamaecyparis obtusa SIEB.
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Photo. 1. The loading system for samples.

A: Spring to decide the loading weight.
"B: Rod to pull up the sample. %ﬁ[ﬁlm, D B%EFEEJZ{'TE@ FCE FIRET D
C: Sample. %
D: Microscope with ocular micrometer ° .
to read extension of sample. Z OBEB|ECE S RPN EIR



I « A - &4 : K#to Rheo-optics 1

Photo. 2. The sample under stretching.
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Fig. 1. (a) Variations of polarized infrared spectra of Hinoki radial section with stretch-
ing parallel to the grain.
(b) Discrepancies in spectra under stress of 40 and 10% level as revealed by the
difference method.
Solid curve: electric vector parallel to the grain.
Broken curve: electric vector perpendicular to the grain.
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Fig. 2. Variations of polarized infrared spectra of Hinoki radial section contained a
trace of Nujol with stretching parallel to the grain.
Solid curve : electric vector parallel to the grain.
Broken curve: electric vector perpendicular to the grain.
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Fig. 3. The detail of variations of polarized infrared spectra of Hinoki radial section
with stretching parallel to the grain.
This section contains a trace of Nujol.
Solid curve: electric vector parallel to the grain.
Broken curve: electric vector perpendicular to the grain.
(a) after creep
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(b) after recovery
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20 min. at 609% stress level
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Fig. 4. Variations of transmission at 2900cm~t and creep behavior. (Stress level: 10—

40—-109%

(a) Electric vector parallel to the grain.
(b) Electric vector perpendicular to the grain.
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Fig. 5. Variations of transmission at 1448cm~! and creep behavior. (Stress level: 10—
40-10%)
(a) Electric vector parallel to the grain.
(b) Electric vetor perpendicular to the grain.
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IFig. 6. Variations of transmission at 1365cm~! and creep behavior. (Stress level: 10—
40—10%)
(a) Electric vector parallel to the grain.
(b) Electric vector perpendicular to the grain.
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Fig. 7. Variations of transmission at 1340cm~! and creep behavior. (Stress level: 10—

40—~10%)
(a) Electric vector parallel to the grain.
(b) Electric vector perpendicular to the grain.
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Fig. 8. Variations of transmission at 1318cm~! and creep behavior. (Stress level: 10—

40—10%)
(a) Electric vector parallel to the grain.
(b) Electric vector perpendicular to the grain.
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Fig. 9. Variations of transmission at 1850cm~! and creep behavior. (Stress level: 0—

10-+40—-10->09%)
(a) Electric vector parallel to the grain.
(b) Electric vector perpendicular to the grain.
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Table 1. Values of variation of transmission at some frequencies.

Frequency Electric vector parallel to Electric vector perpendicu-
(cm™1) the grain lar to the grain
2900 —2.14+45.60 —0.86+3. 34
1448 —1,36+2,.80 —1,54+2, 40
1365 —1.50+3,06 —2.38+2. 66
1340 —2.91+4 32 —3.18+6,06
1318 —2.67+3.78 —1,73%+2,92

First and second terms in the second and third columns 'represent a
mean value and a confidence limit at 95% level, respectively-
The minus sign represents the decrease of absorption.
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Summary

The rheo-optical techniques such as X-ray diffraction, birefringence, light-scat-
tering, dichroism of infrared spectrum, etc. are very useful to study the relation
between visco-elastic properties and structures of crystalline polymers. In this
paper, we investigated the variations of polarized infrared spectra with creep under
stretching along the fiber axis simultaneously for radial sections of Hinoki wood
(Chamaecyparis obtusa SIEB. et Zucc.).

The double beam and grating type infrared spectrometer, the modified chemical
balance, as shown in Photo. 1, and the microscope with ocular micrometer were
used to investigate the spectra, to stretch the samples, and to measure their ex-
tension, respectively. The polarized radiations whose electric vectors were parallel
and perpendicular to the stretching direction were used in this study.

Firstly, the wvariations of spectra accompanied with stretching were measured.
As shown in Figs. 2 and 3, it was found that the new weak bands appeared at
1495 cm~! and sometimes at 1150 cm~!, and that the perpendicular band at 1310 cm™
became to be deeper than at 1340cm~'. Moreover, one may find the small variations
of 2900, 1450, 1365, 1060~1035 and 815cm~! bands in Figs. 1 and 2. These results,
especially the appearence of new bands whose assignments are not still decided,
will suggest some comformational changes of molecules in wood. These variations
could be seen at 20 9 stress level and did not increase in proportion to stress.

Secondly, the wvariations in time of intensities of the bands at 2900, 1450, 1365,
1340 and 1320cm~! were measured with creep when stress level was up to 40 %
from 10 9. These results are shown in Figs. 4~8 and Table 1. From Table 1 one
may find that the transmission of parallel band at 2900 cm~! more increased than
perpendicular band. If the crystal structure of cellulose is the one shown in Fig.
10 and the orientation of micell arranges along the direction of stretching, one will

be able to understand these results.
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