NAL TR-754

ISSN 0389-4041
UbC 620.172:
539. 37

Wi 22 5 W %907 B 7 P ik o

TECHNICAL REPORT OF NATIONAL AEROSPACE LABORATORY

TR-754

ET VIR X 2 HOWEAMEO O3 2 8H

4
ot

B HE - - B R X E - KB

1983 £ 3 A

it Z2 5 Wl 3 iy BF R PR
NATIONAL AEROSPACE LABORATORY

This document is provided by JAXA.



ET VIR 2 ECEAMEDO VT AN

OH WM - & N E S™ E B T &™

Strain Analysis of Thin Composites with Moiré Method
By

Shinichi KOSHIDE, Hideo TAKAMATSU
and Moritaka NAGASAKI

ABSTRACT

The paper describes the strain analysis of ultra-thin composites by the
moiré method. A technique for printing moiré grating on the surface of
ultra-thin materials and a testing procedure to accurately measure the strain
on such materials, are contrived. The specimen gratings are recorded on the
films by taking photographs of specimens under testing with the testing
procedure. Moiré fringe patterns from underformed gratings and deformed
gratings are observed by inserting the films into the optical spatial filtering
system with coherent light. The differences between the fringe patterns
depend on only in-plane displacement. Strain components are determined
from the differences.

The method was applied to strain analysis for tensile tests and creep tests
of two kinds of thin materials which were manufactured for trial use in
balloon satellite structures. The materials are thin polyestel sheets
reinforced with glass fiber cloth and thin composites consisting of
polyethylene terephtalate film sandwiched between two layers of
aluminum foil. The results of these tests indicated that the method was
applicable to strain analysis and flaw detection in ultra-thin materials.
Moreover, the mechanical properties of these thin composites were clarified
with these tests.
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