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1. Introduction

In the experimental mechanics the Moiré
technique has developed to an established method.
At the Chemnitz University moiré methods were
investigated since 1965 [1].

To generate a moiré effect two gratings are
superimposed. The moiré fringes can be
interpreted as parameter curves, Fig. 1.
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Fig. 1: Moiré fringes as parameter lines

Along each moiré fringe (order m) the dif-
ference m = | — k of the line orders is constant.

2. Geometric Moiré

In the geometric moire technique an object
grating deformed with the specimen and a
reference grating are superimposed.
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Fig. 2: Undeformed object grating

e The undeformed object grating, Fig.2, is
described by:
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B tané = siné

X; ... co-ordinates before deformation

e As deformation process is assumed a
homogeneous deformation state with the
displacements u; and u; ; = const :

Uy (o1, %2) = Ugq X3 FUg 0 Xy
Uy (X1, %5) = Upp Xy + Uz - Xy
X; ...co-ordinates after deformation
e The resulting deformed object grating is
[—(1 — uy1)cosE +uyy - sinélx, + k- p

- (1 — uy,)sing — uy, - cos§

2 =

e The equation for the reference grating is
X1 lL'p-(1+0
2= tan(E+ A8 - sin(E+ A
0, A¢ ... mismatch of the reference grating

e Superposition of the deformed object grating
and the reference grating with m = [ — k and for
the simple case with 6 = A& = 0 gives:

p-m=x (u1,1 ccosE+ Uy sin§)

+x, (ul_z - cosé+ Uy, sinf)
respectively us(xy,x;) = p - me(xy, x3).

These moiré fringes are named as isothetics.

Fig. 3 shows an example for the ordering of
isothetic fields [3]. In practice the ordering is
realized intuitively and not by m = [ — k.
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Fig. 3: Bending of a highelastic beam (13.3L/mm)
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An important application of the geometric moiré
is the visualization and measurement of large
plastic deformations, Fig. 4, [3].

.

Fig. 4: Compound Extrusion Process of a bimetallic
rod at room temperature (25 L/mm)

3. Interferometric Moiré

Optical foundations of the interferometric
moiré are the diffraction at gratings and the
optical interference [2],[3]. The generated fringes
are called “moiré finges” also. Two fundamental
setups can be destinguished:

e Moir¢ fringe multiplication, Fig. 5a
e Moiréinterferometry, Fig. 5b
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Fig.5: a) Moiré fringe multiplication in
transmitted light, b) Moiréinterferometry in
reflected light

The sensitivity of moiré fringe multiplication is

[2].[3]:
. p
U(x1, %2) = Dy - Me(xq,x3)  With pegp = -
Fig. 6 shows the optical multiplication of an

isothetic field. The object grating has only a real
density of 50 L/mm.
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Fig. 6: Moir¢ fringe multiplication at a diametrically
compressed disk [3]. 50..500 L/mm (p.=20..2 pm)

The Moiréinterferometry is world-wide used
thanks to the activities of Post [6].

The experimental setup of moiréinterferometry
, Fig. 5b, is characterized by two plane coherent
waves diffracting at the deformed object grating
in nearly the same direction. The resulting
sensitivity is

. p

ug(x1,%3) = Desr - Me(x1,%,)  With pegs = m
One of the most important application fields is the
analysis of microstructures with high density
object gratings, Fig. 7.
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Fig. 7. Micro moiréinterferometry to investigate the
strain transfer at a strain gage [4],[5]. 1400 L/mm, n=1,
Per=357 nm
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