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INTERNATIONAL STANDARD

ISO 10345-2:1992(E)

Glass — Determination of stress-optical coefficient —

Part

2:

Bending test

1 Scope

This pa
determi

't of ISO 10345 describes the bending test for
ning the stress-optical coefficient of isotropic

glass. The stress-optical coefficient is a character-

istic va

ue of materials and it is necessary for de-

termining the stress from results of measurement

of stres

5 birefringence.

2 Definition

For the
lowing

2.1 str]

purposes of this part of ISO 10345, ‘the fol-
efinition applies.

pss-optical coefficient: Ratio of birefringence

effect t¢ applied uniaxial stress on“an optical ma-

terial. [

SO 9802[1]
As 1
Ks=a = (M

where

K
As

a

[

is the stress-optical coefficient;

iscthe optical path difference;

is the light path in the test specimen
the test specimen);

is the tensile or compressive stress.

NOTE 1 The stress*optical coefficient is a

function of the

wavelength. It can be either positive or negpative.

3 Principle

Uniaxial loading of the test specimen in|
testand stress-optical measurement g
path difference in the range of the inv3
verse moment at the point of maximum
stress and maximum tensile stress (
specimen).

4 Apparatus

the bending
f the optical
riable trans-
compressive
bdge of test

41 Devices for measuring the test specimen di-

mensions, suitable for measuring the b
height A of the test specimen to
0,01 mm.

4.2 Apparatus, consisting of stressin
and polarization measuring equipment.

The stressing equipment (see figure 1)
sentially of two specimen supports and
edges with loading pieces to be hung
The ratio of the support span & to the di

readth b and
the nearest

j equipment

consists es-
two bending
on gimbals.
stance of the
figure 2), for

bending edges /, should be 5:1 (see

edges shall be of a minimum length of
mass of the loading piece to be applied
the loading bearing capacity of the test

. The four
24 mm. The
depends on
specimen.
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Bending edges

//‘—«Test specimen
—- Test specimen support

L}

-

LS

A

\ Plate for the loading

" pleces to be applied

Figure 1 — Principle of stressing equipment

The polarization ‘measuring equipment shall allow
the measurement-of-the-opticalpath-differsncewith

Figure 2 — Test specimen loading scheme

mined using a glass for which the sign

siresg npfirnl coefficient is known

oot

the compensator or by counting the isochromates to
5 nm. The light source shall be white light with a
corresponding interference filter for the wavelength
of 589,3 nm.

The stressing equipment and the polarization
measuring equipment shall be reciprocally adjust-
able in both the horizontal and vertical directions,
so that the measuring point is located in the viewing
axis of the polarization measuring equipment.

The subtraction position of the compensator of the
polarization measuring equipment shall be deter-

5 Test specimens

5.1 Dimensions of the test specimens
Length /. 1.1 &
Breadth »: 20 mm + 2 mm

Height - 4 mm + 0,2 mm

of the
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The height 4 and the breadth 4 of the test specimen
shall not vary by more than 0,01 mm over its length
L

5.2 Condition of the test specimens

The test specimen shall not have inhomogeneously
distributed residual stresses. Homogeneously dis-
tributed residual stresses should be lower than 1 %
of the measuring value.

ISO 10345-2:1992(E)

6.6 The measurements according to 6.

5 should be

carried out with at least two different testing forces

which should differ by about the factor 1

7 Expression of results

The surfpaces of the test specimen for light incidence
and light exit, with areas of (/ x A), shall be ground
and polished in such a way that the measurement
of the optical path difference is not interfered with
by surfage roughness.

The sur{aces of the test specimen, with areas of
(I x b), shall be at least fine-ground.

6 Progedure

6.1 Take all measurements at a temperature of
25 °C + 10 °C. Any temperatures differing from this
value shjall be stated in the test report.

6.2 Mejasure the breadth b and the height A of the
test spe¢imen to the nearest 0,01 mm.

6.3 Plgce the test specimen symmetrically to the
bending|edges, in such a way that the parallel faces
of the specimen are located in the parallel beam
path pefpendicular to the beam axis with itstmain
stress djrection forming an angle of less\than 45°
between| crossed polarizers.

6.4 Deflermine the sign of the optical path differ-
ence of the glass to be tested from the orientation
of the subtraction position of the compensator.

6.5 Defermine the optieal® path difference of the
stress b|refringence in“the central area of the con-
stant banding moment at the point of maximum
compregsive stress' and maximum tensile stress
{close tg the edge’of the test specimen) by means
of a compepsator or by counting the isochromates
between|the neutral axis and the upper surface and

7.1 For each testing force applied,~c

5.

Alculate the

stress o according to the numerical(@quption (2):
3l — L
o= I"“-(S—za—) o .(2)
2bh
where
o is the tensile stress or gompressive
stress in.newtons per squarg millimetre;
o is the testing force, in newtons, resulting
from’ Cardanic suspension plyis the mass
of the load pieces;
IA is the support span, in millimetres;
A is the distance between the bending
edges, in millimetres;
b is the breadth of the test specimen, in
millimetres;
h is the height of the test specimen, in
millimetres;
o is the bending stress, in newtons per
square millimetre, due to|the dead-

weight of the test specimen.

The bending stress o due to the dead-w

eight of the

test specimen is given by the numerical ¢quation (3):

£. fih 1 1 H tH [
lower sulfaee-of-the-test-specimen—respectively-

Then turn the test specimen through 180° around its
longitudinal axis and repeat the measurements.

Calculate the arithmetic mean of the optical path
difference As from the four values measured.

GE:%‘ 12§h 5 @
where
I is the density of the test specimen, in
grams per cubic centimetre;
g is the gravitational acceleration

(~ 9,81 m/s?).

In the case of tensile stress, the value of ¢ is posi-

tive, and in the case of compressive
value is negative.

stress, the
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7.2 Calculate the stress-optical coefficient K ac-
cording to the numerical equation (4):

8 Test report

The test report shall include the following infor-

As 1
= T (4 mation:
where
a) reference to this part of ISO 10345;
K is the stress-optical coefficient, ex- ) ° P '
pressed in 10" ¢ mm2/N;
As  is the optical path difference according to b) type and designation of the glass tested;
6 G’ in nnnnmn'hﬂne’ pnciﬁ\/n or nng:\fi\/a
ag¢cording to 6.4; . ’l
g c) wavelength of the light source, if 589)3"nm was
b is| the breadth of the test specimen, in not used;
millimetres;
c is| the stress [according to the numerical d) testing temperature, if outside the range 15 °C to
:erj]uation (2)], in newtons per square 35 °C:
illimetre.

When the mgasurements have been carried out with
more than orne testing force, calculate the arithmetic
mean of the ptress-optical coefficient.

e) stress-optical coeéfficient, expressgd in
10 ® mm%N to the hearest 00510 ° mm¥/N.
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