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— Part 12: Aspheric surfaces

— Part 13: Laser irradiation damage threshold

Annex A of this part of ISO 10110 is for information only.
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Optics and optical instruments — Preparation of

drawings for optical elements and systems —

Part

Mat]

3:

1 Sdope

ISO 10
functio
tems i
and ins

This pg
level o
in optig

110 specifies the presentation of design and
hal requirements for optical elements and sys-
N technical drawings used for manufacturing
pection.

rt of ISO 10110 specifies the indication of the
acceptability of bubbles and other inclusions
al elements.

2 Deéfinitions

For the
lowing

21 b
genera
pear in
ess.

22 o

purposes of this part of ISO 10110, the fol-
definitions apply.

ibbles: Gaseous(veids in the bulk material, of
ly circular cross.section, which sometimes ap-
glass as theresult of the manufacturing proc-

ther.inclusions: All localized bulk material de-

fects d

f-essentially circular cross section, including

erial imperfections — Bubbles and inclusions

The harmful effect of bubbles and incllisions on op-

tical perfofmance is roughly proportiona
jected<{cross-sectional area:

—<bubbles and other inclusions scatte
portion to their area;

— near an image plane, bubbles and ot
are objectionable due to their visibil
fore their cross-sectional area.

For these reasons, glass has traditionally
for bubble quality in terms of the ap
sectional area of bubbles and other inclu
volume of glass; however, this part of |
plies to individual optical elements.

3.1 Specification

The specification for bubbles and otH
which are permissible in the element id
form N x A:

N is the number of bubbles and

to their pro-

light in pro-

her inclusions
ty and there-

been graded
barent Ccross-
5ions per unit
50 10110 ap-

er inclusions
given in the

inclusions of

Avirnal ~Area

striae knots, small stones, sand and crystals.

3 Permissible bubbles and other
inclusions

As a result of the glass melting and refining process,
bubbles and other inclusions appear in roughly con-

stant n

umbers per unit volume of glass. Their number

depends on the glass type and the manufacturing
process.

m Hiad aio 1 u|
rraXT o P TtteCG—S1Zeanowea,

the grade number A is the measure

of their size.

It is equal to the square root of the projected area
of the largest permissible bubble and/or inclusion,

expressed in millimetres. Preferred
are given in the first column of table

3.2 Sub-division

values for A
1.

A larger number of bubbles and other inclusions with
a smaller grade number is permitted if the sum of the
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N x A® (= maximum total area)

Grade numbers are given in the columns of table 1,
and the corresponding multiplication factors appear in
the first line of the table.

The table indicates, for example, that six bubbles of
grade number 0,10 have the same area as one bubble

© ISO
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4.4 The term N x A is determine
with clause 3.

4.5 The indication shall be entered near the optical
element to which it refers. If necessary, the indication
may be connected to the element by a leader. it
should preferably be associated with the other in-
dications of material imperfections  (stress
birefringence, inhomogeneity, and striae; see
ISO 10110-2 and ISO 10110-4).

of grade nunber0,25.

When determjining the number of permissible bubbles
and other inglusions, those with a grade number of

0,16 A or smaller shall not be counted.

3.3 Conceptrations

Concentrations of bubbles and other inclusions are

not allowed.
20 % of the

A concentration occurs when more than
number of allowed bubbles and other

inclusions is found in any 5 % of the test region. If the

total number

of bubbles and other inclusions is less

than 10, then 2 or more bubbles or other inclusions
falling within[ a 5 % sub-area constitute a concen-

tration.

4 Indicat

on in drawings

4.1 The indication of bubbles and other inclusions
which are pgrmissible in the element is given-by a
code number and a numerical term.

4.2 The co
sions is 1.

de number for bubblesyand other inclu-

4.3 The ingication is givenin the form: 1/N x A.

Aiternatively, for lens elements, the indicatiémmay be
given in a table in accordance with ISO 107410410.

5 Example

~ s a

(see aiso ISO 10110-1:1996, annex A)

Figure 1 shows, as an_example, the indicatign of a
maximum of 3 permissible bubbles or other indlusions
of grade number 0, 16.

P, 0/...
] / 1/3x 0,16

2/...

T

NHB BRI

X X X X

N\

Figure 1 — Example of tolerance indicatipn for
bubbles and other inclusions
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Table 1 — Preferred size designation and factors for sub-division for bubbles and other inclusions

Multiplication factors
1 2,56 6,3 16
(preferred values)
0,006
0,010 0,006
0,016 0,010 0,006
0,025 0,016 0,010 0]006
0,040 0,025 0,016 0}010
0,063 0,040 0,025 0016
Grade numbers A mm 0,10 0,063 0,040 0}025
0,16 0,10 0,063 0]040
0,25 0,16 0,10 0]063
0,40 0,25 0,16 Q.10
0,63 0,40 0,25 Q.16
1,0 0,63 0,40 4,25
1,6 1,0 0,63 g.40
2,5 1,6 1,0 g.63
4.0 2,5 1,6 0
EXAMPLE
If the indication is 1/2 x 0,25((i*e+ 2 bubbles of grade number 0,25), then 2 x 2,5 ~ 5 bubbles and/or other inclusions of
grad¢ number 0,16, or 2 x(6;3 "~ 12 bubbles of grade number 0,1 or 2 x 16 ~ 32 bubbles of grade numbef 0,063 are
pernjissible. Alternatively~any corresponding combination of the above is permissible, provided that the totd| projected
area of all bubbles andfor other inclusions with a grade number greater than 0,16 x 0,25 = 0,04 does not exceed
2 x 0,252 mm? = 0425 mm>



https://standardsiso.com/api/?name=79657d4a0c13db05b8fc11d54a4ff4dc

ISO 10110-3:1996(E)

Annex A

(informative)
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