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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Itallc Transliteration Block Italic Transliteratic:..
A a A a A, a Pp P »p R, r

6 6 B 6§ B, b Cc C ¢ S, s

B 8 B e Vv, v T T m T, &

rr r s G, g Yy Yy vy U, u

4 A a4 9 D, d D ¢ ® ¢ F, f

E e E o Ye, ye; E, e¥ X % X =x Kh, kh

Mo X x Zh, zh U u U y Ts, ts

3 3 3 2, 2 9y ¥ v Ch, c¢h

Mo H u I, 1 W w U w Sh, sh

hoa A 4 Y, y Wow o w Sheh, shch
H K K x K, k b -J "

an 7 L, 1 H A w Y, vy

i M M M, m b b 5 » !

H n H M N, n 33 9 E, e

Q 0 o 0, o K o 0 » Yu, yu
Nn' . -7 n P, p A A A a Ya, ya

*ye initilally, after vowels, and after v, b; & elsewhere.
When written as & in Russian, transliterate as y€ or €.

RUSSIAN AND EZNGLISH TRIGONOMETRIC FUNCTIONS

.’

Russian English Russian English Russian English

sin sin - sh sinh arc sh sinh_y
cos cos ’ ch cosh arc c¢h cosh_i
tg tan th tanh arc th tann_%
ctg cot cth coth arc cth coth”?
sec¢ sec sch sech arc sch sech_l
cosec csc ¢sch ¢sch arc ¢sch csch

Russian English
rot curl
lg log
GRAPHICS DISCLAIMER

All figures, graphics, tables, equations, etc. merged into this
translation were extracted from the best quality copy available.
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GOST 351u4-67%
USSR State Standard
Committee of Standards, Measures, and Measuring Devices
under the Council of Ministers, USSR

COLORLESS OPTICAL GLASS

Replaces GOST 3514-57

Group PU0
* Reprint (May 1969) with change No 1, accepted in March 1969.
Approved by the Committee of Standards, Measures and Measuring
Devices of the Council of Ministers, USSR on 19 September 1967.

Period of implementation 1 July 1968.

The present standard extends to optical colorless inorganic

glass in blanks with a diameter (or with greatest side) of no more
than 500 mm.

1. Types and Brands. Main Parameters.
Categories and Classes

1.1. The following types of optical colorless glasses have
been established, depending on their position on the coordinate
field of the diagram "Refractive index np - dispersion value Tp"
(see drawing and Table 1). An exception are the special flints (OF)
[flint glasses], which can be found on any of the sectors of the
field of the diagram.
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1.2. Optical colorless glass should be made:

of series 0 (with numeration of brands from 1 to 100) - ordinary
glass;

of series 100 (with numeration of brands from 101 to 199) -

glasses which darken little under the influence of ionization

: radiation.

FE‘ 1.3. Optical colorless glass should be made of the

#! following brands with the refractive index np and average dispersion
& ng=—nc indicated in Table 2.




Type des-

Name Type des- Name
ignation ignation
LK nk Light crown glasses BF  po Barite flint glasses
FK oK Phosphate crown glasses [TBF Tpg¢ Heavy barite flint
glasses
K K Crown glasses ILF J1¢ Light flint glasses
BK bBK Barite crown glasses F ¢ Flint glasses
TK TK Heavy crown glasses TF To Heavy flint glasses
STK CTK |Ultraheavy crown glasseqOF O¢ Special flint glasses
KF ng Crown-flints
M!.i"‘ .
Table 2
Key
1 - Brand of glass;
2 - Refractive index np;
3 - Average dispersion np—ncg.
' n C
Maprs apesnuncoms | anenepens Mepea .p'.':?.':::- A:'Z?,'::-
O | "o @) g e o | "t
Light crown glasses Crown glasses
JIK 1,438 | 0.00639 | (K1) 1,4982 | 0,0076%
JIK3 1,4874 0,00696 | K2, (K102) 1,5004 0.00758
JIK4 1,4903 0,00753 | (K3) 1,5100 0,00305
JIKS, JIK105 1,4781 0,00729 | (KS5) 1,5110 0,00795
JK6 1.4704 0.00704 | K8, K108 1,5163 0,00806
NK7 1,4£28 0,00728 | K14, KIl4 1,5147 0,00849
msses | 7| L3 |vam
hate c¢crown asses »9163 '
Fhospha & (K18) 1.5191 | 0.00860
K1 1,5190 0,00743 | K19, K119 1,5187 0,00841
$K13 1,5468 0,0n809 | K20 1,5263 0,00875
oK 14 1,5799 0,00891 .
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Continued.
1 - Brand of glass;
2 - Refractive index np;
3 - Average dispersion np-ng.
Mapxa Apenomacnn | auineponn |  Mapka | Doxcirems | Cpeawns
CTCKAU @ "D n’._-nc (/)remu (Z)"D sF_nc
MOM &
- Barite crown glasses Barite flint glasses
BK4, BK104 1,5302 0.00877 || 6P1 1,5247 0,00955
BK6, BK106 1,5309 0,00905 | bP4 1,5480 0,01016
BKS8, BK108 1,5467 0.00871 | b6, bP106 1,5696 0,01152
(6K9) 1,5646 0.01012 | b®7, 69107 1,5795 0,01076
BK10, BK110 1,5688 0,01015 | S, 6108 1.5826 0,01254
(BK11) 1,5524 | 0,00872 | 11, BoI11 | 11,6222 | 0.01171
B | N g limdEoln nem one
1 1,5594 | 0.00915 | BP13, ,639: 0132
B®16 1,6709 0,01419
Heavy crown glasses b$18 1,5604 0,01100
] bd 19 1,2833 g.g:éﬁ
(TK1), (TK101 1,5638 0.00928 § 6921 1,61 '
sz.) TK102 ) 1.5724 | 0,00996 { (E923) 1,5493 | 0,01048
TK4, TK104 1,6111 0,01095 | b924 1,634 0,01726
TKS8, TK103 1,6140 0.01114 | BP25 1,6076 0,01318
(TK9), (TK109)] 1.6171 0,01142 || (BP26) 1,6504 0,01691
TK12, TKI112 1,5683 0,0000¢ { bP27 1,6067 0.01380
TKI3 1,608 0,009t | 5P28 1,664l 0,01874
TK14, TK!14 1,6130 0,01012 ) . .
TK16, TK116 1,6126 0.01050 Heavy barite flint
TK17 1,6279 | 0,01058 glasses
TK20, TK120 1,6220 0,01097
TK21, TK121 1,6568 0.01285 | TBP3 1,7557 0,01837
TK23 1,589t | 0,00962 | TED4 1,7786 | 0,02045
TK123 1,5887 | 0,00967 :
' Light flint glasses
Ultraheavy crown glasses (1) 1.5406 0,01145
CTK3 1,639 0.01150 { 1®5, J1P105 1,5749 0.01392
CTK7 1,6869 0,01282 | (N197) 1,5783 0,01407
CTK8 1,7030 | 0,01415 |18 1,6574 | 0,01327
CTK9 1,7424 0.01478 | Jid9 1,5%00 0.01526
Gy | RS (SRS nen| 13 (SRS
(CTK12) dat ' ne12 1,5400 | 0.01204
Crown-flints Flint glasses
(KP1 1,5153 0,00946
K¢4.)K¢|04 1.5181 0,00879 | d1 1,6128 0.01659
K®5) 1,499 0,00805 | 101 1,6138 0.01859
®6, K106 ,£005 0,00875 | ($2) 1,6164 0,01684
A It R L R
Ke . , ' '
( ‘ 104 1,6247 0,01738
4.
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Continuation
1 « Brand of glass;

2 - Refractive index np;
3 - Average dispersion np—ng.

k CANNS
: g:?‘:: :32:3’..'.::.::. .\ﬁg:::::n g:l.’";: nl:::::::::l A?'cnepcn-
Ry N, . n o .,
f 0) “QL? ok 0, o) ré;k
i
i ©6 1,6031 0.01590 | T®? 1,7280 | 0.02570
‘ (®7) 1,6232 | 0,01689 | T8, TP108] 1,693 | 0,02215
| ©8 1,6248 | 0.01757 | T®10 1,8060 | v,03178
. 108 1,6253 | 0,01757 | T®ll 1,6486 | 0,02054
. ®9 1,6137 | 0,01775 | T®12 1,7849 | 0,03059
3 . 13 1,6199 | 0,01706 ) _
X P ®l13 1,620¢ | 0,01706 Special flint glasses
- Heavy flint glasses O®1, OP101] 11,5294 | 0,01022
: (092) 1,5538 | 0,01140
h To1, TO101 1,6475 | 0,019!12 | O3 1,6123 | 0,01389
T2, TO102 1,6725 | 0,0%087 | O+ 1,6505 | 0,01497
To3 1,7172 | 0,02431 | O®3 1,6625 | 0,01586
L To4 1,7398 | 0,02628"
L:-; TS, TS105 1,7550 | 0,02743

Note:

1. Glasses of brands set out in bold type should be used
preferably.

2. Glasses of brands inclosed in parentheses are not permitted
to be used in new developments.

3. The chemical (synthetic) composition of optical glasses is

defined by the technical documentation which has been approved in the
established order.
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(CHANGED WORDING - "Information directory of standards"
No 3, 1969).

1.4, Optical colorless glass is divided into categories and
classes based on the following quality indices:

a) permissible deviation of the refractive index np and average
dispersion np—ng¢ from the values established for glass of each
brand;

b) wuniformity of a batch of glass blanks in respect to
refractive index and average dispersion;

c) optical uniformity;

d) double refraction;

e) coefficient of light absorption;

f) stria-free;

g) bubble character.

Recommendations for the selection of categories of optical
uniformity, double refraction and stria-free state are given in
Table 1 of the appendix to the present standard.

1.5. Based on the permissible deviations of the refractive
index and average dispersion from the values established for glass
of each brand, the five categories indicated in Table 3 are estab-
lished.

Table 3
@.} Jlonycxsemme OTKAONENHS
@ Kateropua NOKA3ATEAR npesvMAENNS N, Iepuul auenepeus n, = 'C@

0 +3.107¢ +3.107%
1 +5.10-4 +5.10™

2 +7.10"4 +7.1075
3 +10.10~* +10.10°5
4 +20.10~* +20.10°8%

Key: (1) Category; (2) Permissible deviations; (3) Refractive
index np; (4) Average dispersion ngp—nc.

1.6. Depending on the uniformity of a batch of glass blanks
in respect to refractive index and average dispersion three classes
are established (indicated in Table 4).




s ' Table 4

O CZ) Haub0.1uwan pasHocTb 8 NAPTHH 3ATUTOBOK
Kaaec @ NOKIIRTCAN NPCIUMACHNS AnD @cpuuek AHCNCpCHM “"F - nc)
A(a) 0.5-'0-'4 1,10-5
G (B) 1.10-4 1.10-8

B(v) (3)8 HPCACIAX JONYCKACMBIX OTKAONCHUR 1O YKa&3auHOW
NpH 3aKa3e Kateropiu coriacio Taba. 3

Key: (1) Class; (2) Greatest difference in batch of blanks;

(3) Refractive index Anp; (4) Average dispersion A(np--ng¢);
(5) Within the limits of permissible deviations in respect to the
category indicated in the order according to Table 3.

The refractive index and average dispersion of all blanks of a
batch of glass should correspond to the category indicated in the
order for Table 3.

1.7. Based on optical uniformity two systems are established
for evaluating blanks of glass depending on their measurements.

1.7.1. For blanks with a diameter (or with sides) no more than
150 mm five categories of optical uniformity are established (Table
5). They are characterized by the numerical value of the ratio of
the angle of resolution @ of the collimator installation, into the
parallel bencii of rays of which the blank of glass is introduced,
to the theoretical angle of resolution ¢, of the same installation.
The theoretical angle of resolution ¢b is taken as equal to
120" /D, where D - diameter of the diaphragm of the collimator in
millimeters, equal to the diameter of the round blank or the smallest
side of a rectangular blank.

Evaluation of the optical uniformity using the system, determ-
ined by the <p/¢5 ratio, is also permitted for blanks of greater
dimensions, if they are intended for parts, not working simultaneously
with the entire surface, but with individual sections of it, with a
diameter up tc 150 mm .clusive.




. Table 5

(1) Kereropus @° e baaee Ve
14349 1,0
3 11
4 l .2
5 1.5

Key: (1) Category; (2) Ratio (/ ?0 , no more than.

Glass of the 1ist category of optical uniformity according to
Table 5 additionally should meet the following requirements: during
scanning of a blank of glass on a collimator installation with a
point target, the diffraction image of the luminous point should con-
sist of a light round spot, surrounded by rings which are concentric
with it; the diffraction picture should not have discontinuities,
tails and angles, and should not display a deviation from round which
is noticeable to the eye.

1.7.2. For blanks with dimensions greater than 150 mm five
categories of optical uniformity are established (Table 6). These
are characterized by the greatest value of difference in the cource
of the rays dmane , measured in the working direction at the edge of
the blank of glass, and by the uniformity of distribution of differ-
ence in course Omaxe=—O0wmm on the circumference or perimeter of the
blank. '

In blanks of categories 1K and 2K it is not permitted to have
an edge difference of course corresponding to divergence stresses.
For rectangular blanks with a ratio of sides greater than 1.2:1 the

tolerances for Ouaxc—Omum based on categories 1K-U4K and for
bnlxc - bmm

based on category 5K are established by orders on
agreemggQwoetween the customer and the producer.

1.8. In respect to double refraction six categories (Table 7)
are established. They are characterized by the difference in the
path of two beams, into which the incident beam is separated during
passage in the glass.
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Table 6
@ (L)‘ Kpaesoe apounoe ayuenpesomienne s xu, He Soace,
& BCI0 TOAULHRY 3arOTOBKH NP ONTRYECKOM KO!")Q)K“HQHTC ")
s 2  HanpmKeHun crexas p Opwocrepax®
g @ Do 2 Ca. 2 a0 2.8(‘1) (S) Ca. 2.8 Tipuueusune
5 i) dnaxc—3ann | dasanc| Smake—dmun ‘uaxc‘ Smanc—4umun
x| 40 20 () 30 80 40 7)3arotoBkH,
'A3roTOBAREMBIC
2«| 80 35 120 50 160 65 Mexaliueckoh
pa3aeaxoft
3x| 140 50 200 80 260 110 crekaa, nocae
o6pa6oTku noa
3aQaHHbLA pa3-
Mep JAOAXHB
.| OuTL nOABEp-
FHYTH TOHKO-
MY OTHHIY
4k | 250 80 400 120 550 160 —_—
Oy iaxc—0 <
55| Ouqec OT 200 10 1000; —REE_MMKE 0 653ce 30% -
ouuc @

* Stress optical coefficients of the glasses and transition
from categories of optical uniformity in Table 5 to categories in
Table 6 are given in Tables 2 and 3 of the appendix of the present
standard.

Key: (1) Category; (2) Edge double refraction in nm, no more than,
for the entire thickness of the blank with the stress optical coef-
ficients in Brewsters*; (3) Up to 2; (4) Above 2 up to 2.8;

(5) Above 2.8; (6) Note; (7) Blanks, prepared by mechanical finish-
ing of the glass, after treatment under the assigned measurements,
should be subjected to fine annealing; (8) from..... to;
than. [subscripts for delta - max and min]

(9) no more
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Table 7

Kareropus (9 (zj’ n::n ?::,f::%:;::' @) Jonoaunreannoe Tpebosanne

1 2 Gq) -—
la 6 NOAAPH3OBAHHOM CBeTe 33-

roToska B padouem Hanpasae-
HHH He AONXKHA OOHADYXHUBATL
NPOCBETACHHLIX YYACTKOB

2 6 -
3 10 —
4 20 -
5 50 -

Key: (1) Category; (2) Difference in path in nm per 1 cm, no more
than; (3) Additional requirement; (4) In polarized light the blank
in the working direction should not display illuminated sectors.

The difference in course is measured in the middle of the blank,
in the direction of its greatest dimension (diameter or length), and
is expressed in nm per 1 cm of path of the beam in the glass. With
a ratio of sides of the blank greater than 2:1 it is permitted to
measure the path in the direction of its width.

Glass of category la is evaluated qualitatively additionally
in respect to double refraction in the direction of the thickness of
the blank, i.e., in the working direction.

1.9. in respect to the coefficient of light absorption seven
categories (Table 8) are established. They are characterized by the
ratio of the flux of white light, absorbed by the glass on a path of
1 cem, to the light flux in the beginning of this path.

10.
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Table 8
Kosdduunent cseronorsomenns s %,
@ Kareropus 2 we Gosee
0Q0 0,2
00 0.4
0 0.6
1 0,8
2 1,0
3 1,5
4 3.0

Key: (1) Category; (2) Coefficient of light absorption in %, no
greater than.

1.10. 1In respect to stria-free state two systems are established
for evaluating blanks of glass depending on their dimensions.

1.10.1. For blanks with a diameter or with sides no greater
than 300 mm and thickness no greater than 60 mm two categories of
stria-free state are established (Table 9). They are characterized
by the absence in a blank of glass of striae of the optical effect
indicated in GOST 3521-5T7%.

Table 9
@ Kareropus (’}) XaspaxkTepucTuka GecconanMocTs
b @7 He JonyckawoTca cCBuAH, pasnue

NO ONTHYCCKOMY QRefiICTBHIO KOMT-
FOJbHOﬂ cauan 1-f xareropuH no
OCT 3521-—57*

2 He aonyckaoTca cBMAN, paBHNE
N0 ONTHYCCKOMY JAeRCTBHIO KOHT-
POAbLIIOA CBHAN 2-A KkarteropuH no
FOCT 3521-57*

Key: (1) Category; (2) Characteristics of stria-free state;

(3) Striae not permitted which are equal in optical effect to the
control stria of the 1st category in GOST 3521-57%; (4) Striae not
permitted which are equal in optical effect to the control stria of
the 2nd category in GOST 3521-57*%.

* GOST 3521-69 has been in effect since 1 July 1970.

11.
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Nodal striae with a length up to 10 mm are permitted with a cal-
culation of no more than 10 per 1 kg of glass.

1.10.2. For blanks with a diameter (or with sides) greater than
150 mm five categories of stria-free state are established (Table 10).
They are characterized by the shadow picture of the striae contained
in the glass, striae which are revealed under the conditions of con-
trol indicated in p. 3.10 of this standard.

Table 10
@ @ Teuesan XapTHHA conaeh na sxpane
‘ . 5
G/)‘Iorox a éi{uovmue CAHAKH, He OONIPYXHBAI0- (g)
H conae He AROAHOTO AYMENPEAOMACHHN Juamerp caerautenca
- /<) TOMKH NPH np%ex'mpm
s i T BAHKN TENEROA KapTH-
& Q’jomnu naowazs ,b,?#:::““,‘";':,:'“::. I%toauue Mexgy| WM N8 PKDAN 8 Mu
5 B % OT naoulaan POM MAH AHaro- OAHIOMHBIMN
3 38rOTOBKM, HE HBABIO JarOTOBKM, | CPHANMH 8 x4,
< Goaece He 6oiee e Menee
1k [ He nonyc®wrca 1 50 0,2
2x | He nonycxaores 1 50 2,0
3k 10 2 30 2.0
4x 50 2 20 2,0
S« G@lic AONYCKAIOTCH OuYCHb rpySuc OAHHOUHBIC -_
CBHAN H 1OTOKI! CBHACA, 0KOAO KOTOpPHX 006-
HAPYXKIIBACTCA BOHHOC JdyucnpeaoMiactine ¢
pa3iocTbio xoaa Goace 30 x4, ecan CBHAH noC-
Ae o6paGoTKHu 3aroToskH GyayT HAXOAHTLCH B
UCIHTPAALNOA TPCTH TOAWIKHB FOTOBOR ACTAH,
n 6oaee 10 xu, ecan coHail 6yayT HaxoAuTheA
1] Kpanunx TPCTHX TOJUIHIIB roTosof Actead.

Key: (1) Category; (2) Shadow picture of striae on screen; (3) Flows
of striae; (4) Overall area in % of the area of the blank, not more
than; (5) Single striae, not displaying double refraction; (6) Over-
all length, measured by the diameter or the diagonal of the blank,
no more than; (7) Distance between individual striae in mm, no less
than; (8) Diameter of luminescent point during projection of shadow
picture on a screen in mm; (10) Not permitted to have very rough in-
dividual striae and flows of striae, near which double refraction is
displayed with a path difference greater than 30 nm, if the striae
after working of the blank are found in the central third of the thick-
(continued)

12.
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Table 10 (key, continued)

ness of the finished part, and greater than 10 nm if the striae are
found in the extreme thirds of the thickness of the finished part;
(9) Not permitted.

In the evaluation of stria condition according to categories
1K-U4K the nodal striae and striae from stones are not taken into
account and are not considered as individual, if their length does
not exceed 35 mm. In the end zone of a blank with a width of 0.03 of
its diameter or diagonal the striae are not standardized.

1.117. Depending on the number of directions in which a blank
of glass should correspond to that category indicated in the order in
respect to points 1.10.1 or 1.10.2 two classes of stria condition
are established:

class B - two mutually perpendicular directions;

class V - one direction.

The directions, in which the blank should answer the required
category, should be indicated in the order.

1.12. Based on bubble [bleb] condition eleven categories and
six classes are established.

Stones, crystals and heads of nodal striae in the determination
of category and class of bubble condition are equated to bubbles.
Stones, accompanied by cracks, are not permitted.

1.12.1. Categories of bubble condition, characterized by the
diameter of the largest.bubble [bleb] in the head, are indicated in
Table 11.

13.
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Table 11
@ Ausrerp nanboaswero @ @?ﬁumnp nanboaswero
ATeropus YINPS B J8COTOBKE B .MM Teropus NY3HPR B 3ArOTOBKE B M4

1 (E>He AONYCKAIOTCA 5 0.5
la .05 6 0'7 R
2 0,1 7 |
3 0,2 8 2
4 0.3 9 3

10 -]

Key: (1) Category; (2) Diameter of greatest bubble in blank in mm;
(3) Not permitted.

Taken as the diameter of a bubble of elongated form is the
dimension, obtained as the average arithmetic of the lengths of its
greatest and least axis.

1.12.2. The classes of bubble condition, characterized by the
average number of bubbles with a diameter greater than 0.03 mm in
1 kg of glass, are indicated in Table 12.

Table 12
() e | St presiamen, (2)
A (A) 10
g (B) ,38
v
r EG% 300
4 (p) 1000
E (E) 3000

Key: (1) Class; (2) Average number of bubbles witn a diameter
greater than 0.03 mm in 1 kg of glass, no more than.

In the glass of blanks of categoriés 1a-10 of bubble condition
the number of bubbles with a diameter of 0.03 mm and less should not
exceed the number of bubbles, permitted for the corresponding class.

For glass of blanks of the 1st category of bubble condition the
class of bubble condition is not established.

14,
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2. Technical Requirements

2.1. In respect to permissible deviations of the refractive
index and average dispersion, uniformity of a batch in respect to
np and ngp-—ngc, optical uniformity, double refraction, stria-free con-
dition and bubble conditions, optical glass should conform to the
categories and classes indicated in the order in accordance with
points 1.5-1.12 of this standard.

2.2 Technical requirements for glass, not required in the order
of the preliminary agreement with the producer, are established in
Tables 13 and 14. Glass, corresponding to higher requirements than
those indicated in the tables, and glass, for which the quality indices
or parameters are standardized, indices which are not provided for by
the present standard, are produced on a special agreement between the
customer and the manufacturer.

The highest categories in respect to refractive index, average
dispersion, optical uniformity, double refraction, light absorption
and stria-free condition, classes of uniformity of a batch, stria-free
condition and bubble condition, and the greatest weight of the blanks
depending on the brand of the glass are given in Table 13.

15.




T«
s ' Table 13

l ’GD Haltuucwine KaTeropun 1o G;}Knctu no z
w “D . AF =AC 5_2';5 @ @ 6:ccnua5uoc'ru T (9 ‘2@

npn pasvepe | S Sae pH paimepe - a

3aroTosKu ?_-'S'agi 2| g| osrotooku a @ o

B MM EEz% | g B MM [ < 2

: @ ()| 5c&as| 2 g £ & s |z

£ | 2| & || sjaz|8js|/s2|¢8] 5| & | & |2

JIKL 3 4 | 11|l 2]1]2]|3%2|—-|A-B| B |B-T|15

JK3 1 3| tltk|2]0]1]|3,2|—[A-B| B |B=T|30

JIK4 | 2 | 11|l 1{0{1]|6xk2|6x|A=B| B [A=B]|*

JIKS 0 2 | 2|ik|1]3]2]| sk |S5kx|A—=B| B [F—i]|*

JK108| 2 3| 2|1|1]4(2]| 5 |5k|A—B| B [[=-L|*

JIK6 0 3| 1|1k|1]0]1|3x2| ~|A-B] B |A-B|30

JK7 1 2 | 2|1k|1|2|2|4x2|5k|A-B| B |A-B|*

. .PK1 3 —_ 1|—(1]0}|2] — A-B| B |B—-A| !
= oKki3| 3| — [ 1|=|1]1|2] = |—|A-B| B |F=n| !
. ®K14| 3 | — [V |[—| 1|01 — |—{A=B| B |I=0| I

P (K1) 1 3| 1jw|1 1[1 %, 2 | 3k|A—B| b, B|A—B| *

Key: (1) Brand of glass; (2) Highest category in respect to;

(3) np, np--nc with blank dimensions in mm; (4) up to 150;

(5) above 150; (6) Optical uniformity with blank dimensions in mm;
(7) Double refraction; (8) Light abosrptipn; (9) Stria-free

\4
.

—
a

A

state with blank dimensions in mm; (10) up to 150; (11) above 150
e up to 300; (12) above 300; (13) Class in respect to;
o (14) Uniformity of batch; (15) Stria-free state; (16) Bubble con-
Cf dition; (17) Greatest weight of blank in kg.
'
&
d
i.
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Table 13 (continued)
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Notes:

1. One asterisk means that the greatest weight of a blank is
determined by its dimensions within the limits established by the
present standard.

2. Two asterisks mean that the coefficient of light absorption
should not exceed 2.2% per 1 cm.

3. Lines indicate that glass of the corresponding brand in blanks
of the given dimensions is not produced without a preliminary agree-
ment.

4., In glasses of brands noted with a raised dot - in the determ-
ination of the class of bubble condition bubbles (crystals, inclusions)
with dimensions up to 0.03 mm inclusive are not taken into considera-
tion.

The highest categories of bubble condition of blanks depending
on their weight and the class of bubble [bleb] condition of the glass
are given in Table 14.

Table 14
@ O) Hanusiciune xaTeropuu nyasipHocTH
Kaacc o
© mysupso- | 1: 1a 2'3'4,5'6'7 Bl 9 I 10
CTH CTeKaAd

Q) Bec 3arotosku B 2, ne Goaee

&y .
A(A)| 100 |250| 500 { 700 { 1000 | 2000 | 3000 | 20000 8. 20000 é‘l? 20000
BgB g 50| 50| 100 [ 200 | 300| 500(1000! 3000 20000{Cs. 20000
B(V) 30| 30 50| 100 | 300| 5001000 3000 20000{Cu. 20000
r(G)| 10| 10y 30| 50| 300| 5001000 3u00 20000i{Cs. 20000
(D)A, E(E]) — | 5| 10| 30| 100] 300}1000{ 3000 20000|Cs. 20000

Key: (1) Highest categories of bubble condition; (2) Class of bubble
condition of the glass; (3) Weight of blank in g, no more than;
(4) Higher than.

(CHANGED WORDING - "Information directory of standards" No 3,
1969).
2.3. In respect to the stability to the influence of ionizing




‘‘‘‘‘‘

radiation, characterized by an increase of optical density AD per
1 em after irradiation with a dose of gamma-radiation of 105 R, the
optical glass of series 100 should correspond to the requirements of

Table 15.
Table 15
: D,
N P O Bs - o
JIK105 0,050 TK109 0,020 BP113 0,200
K102 0.033 TK112 0,025 0105 0.110
K108 0.015 TK114 0,025 Jidlll 0,080
K114 0.045 TK116 0,025 101 0,070
K119 0,025 TK120 0,020 102 0,070
5K104 0,015 TK121 0,065 104 0,070
5 BK106 0,015 TK123 0,025 108 0,070
= BK10S 0,020 Ko 104 0,060 113 0,070
BK110 0,040 K106 0,070 To101 0,050
b TK101 0,025 B 106 0.090 T$102 0,080
. TK102 0,025 5107 0,070 T®105 | 0,040
' TK104 0,025 5108 0,040 T®108 | 0,080
) TK108 0,025 Bl 0,060 O%101 0,050
- BP112 0,045

Key: (1) Brand of glass; (2) AD, no more than.

2.4, Optical glass should be produced in batches in blanks
according to the designs of the purchaser, approved in the established
order or in plates of dimensions indicated in the order according to
GOST 13240-67. | '

2.5. BEach batch of optical glass must be accepted by the tech-
nical control of the enterprise-producer. The producer should guar-
antee the conformity of the glass produced to the conditions of the
order and the requirements of the present standard.

{

Yy

3. Test Methods

3.1. For a control check by the consumer of conformity of pro-
duction to the requirements of the present standard and the conditions
(| of the order the rules for sampling and test methods indicated in points
3.3-3.13 of the present standard should be used.

e T———
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{; 3.2. The control check of optical glass should be made in accord-

ance with the certificate data of the enterprise producer which accom-
panies each batch.

In the certificate it should be indicated:

the measured values of refractive indices and average dispersion
of the glass; categories and classes based on the indices of quality
according to the requirements of point 1.4 (specified by the order and
actual); numbers of cookings of glass from which the batch is made
up.

If during the check the consumer detects nonconformity of the
batch of glass to the requirements of the present standard and the
conditions of the order, the entire batch is subject to return to the
producer.

3.3. Measurement of the refractive index of glass of the 0 and
1st categories should be made according to GOST 5723-51 on a goniometer
with a maximum error of no more than :1.5-10‘5, and the remaining cat-
egories - according to GOST 5421-56 by the Obreimov methoé or with a
superposed refractometer with a maximum error of no more tian :1-10‘”.

For determination of category according to refractive index no
less than two samples or blanks from each cooking included in the batch
are selected. The control samples or blanks are annealed together
with the batch of glass.

3.4. Measurement of the average dispersion of glass of the 0
and 1st categories should be made according to GOST 5723-51 on a
goniometer with a maximum error of no more than 11.5-10‘5, and the
remaining categories - according to GOST 3516-56 on a refractometer
with a maximum error of no more than :2-10'5.

For determination of category based on average dispersion from
each cooking included in the batch one sample of glass is selected.
Samples of glasses with average dispersion which changes during
annealing (KF7, TBF3, TBF4, LF8, LF9, LF10, LF12, F9, TF10, TF11,
TF12) should be annealed together with the batch of blanks.

3.5. Conformity of the uniformity of a batch of blanks based
on refractive index to classes A and B should be determined according
to GOST 8201-56 by the compensation method by means of measuring the
difference of the refractive indices with a maximum error of no more
than +1-10-5,

4!: 24,
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For determination of the class of uniformity of a batch based

on refractive index no less than four samples of unannealed glass are
selected. These are annealed together with the batch of blanks. The
samples should be prepared from adjacent sections of one chunk of
glass of the same brand as the blank.

Conformity of the uniformity of a batch of blanks in respect to
refractive index to class B should te established on the basis of the
results of measurement according to point 3.3 of the present standard.

3.6. Conformity of the uniformity of a batch of blanks in
respect to average dispersion to classes A and B should be guaranteed
by the fact that the batch is made up entirely of glass from one
cooking.

Conformity of the uniformity of a batch of blanks in respect to
average dispersion to class B should be established on the basis of
results of measurements according to point 3.4.

3.7. Determination of optical uniformity should be done:

a) according to GOST 3518-56* on a collimator installation -
for glasses of categories 1-5 (p. 1.7.1);

b) according to technical documentation, approved in the estab-
lished order, on a polarimeter for control of large blanks for
glass of categories 1K-5K (p. 1.7.2). .

3.7.1. In the determination of the optical uniformity of glass
in respect to categories 1-5 the following are subject to direct con-
trol: blanks 'if they have the form of disks or plates, or special
control samples if the blanks have the form of lenses and prisms.
Control of blanks in the form of disks and plates is done by random
sampling. Blanks for random control should be selected from different
points of the furnace in which the batch of glass is annealed. The
number of blanks subject to random control is indicated in Table 16.

The batch is considered suitable if all the blanks inspected
conform to the required category of optical uniformity.

* GOST 3518-69 has been in effect since 1 July 1970.

25.
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Table 16

HCAO NPOCMATPHAACMUX 3ATOTOBOK MPH MPHENKE CTEKAA
Pu(uep ”';)o’.'&“” 10 KATEFOPHAM ONTHYUECKOR 0ANOPOANOCTH
| ANAMETD Han

CTOPONE) B KA '

1-3 4
C’-)Cn. 60 n0 100 CS% or maptuu, Ho ($/He kourpoanpyercs
e McHee 5 wr.
. 100 , 150 %)5% ot napruu, no [£/5% oT naprtuH, RO
¢ Melec 5 wr, e MeHee 3 wr,

Key: (1) Dimension of blank (diameter or side) in mm; (2) Number of
inspected blanks during acceptance of glass based on categories of
optical uniformity; (3) Higher than up to 3 (4) 5% from

a batch, but no less than 5 pieces; (5) Not controlled; (6) 5% from
a batch, but no less than 3 pieces.

The required category of glass in blanks of all dimensions, sub-
ject to testing for the 5th category, and in blanks with dimensions
less than those indicated in Table 16, which are subject to testing
for categories 1-4, should be ensured by the selection of the appro-
priate conditions of annealing and control of its carrying out.

The control samples, subjected to testing in place of blanks of
lenses and prisms, are annealed together with the batch of glass.

The number of control samples for each annealing is established in
Table 17.

Table 17
/ SOpesion non momemes honsen
Paauep 3sroros . fpnaixe < 3
S e Ol L L —
1-2 3 4 '
(;?3.40 ao 60 1 1 1 (é)npn npueMke 3a-
H roTOBOK MPHU3M
Cs. 60 a0 80 2 1 1 @npu npHemke 3a-
80 , 100 3 2 1 rOTeBOK AMH3 H
100 , 120 3 3 3 NpH3M
120 , 150 5 b 5

Key: (1) Dimensions of blanks (diameter, height or side) in mm;
(2) Least number of control samples when accepting glass based on cat-

egories of optical uniformity; (3) Note; (4) Higher than __ up to __;

(5) During acceptance of tlanks of prisms; (6) During acceptance of
blanks of lenses and prisms.
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It is permitted to reduce the number of control samples if in

this case the conformity of the glass to the requirements of the order

is guaranteed.

The batch is considered suitable,
after annealing together with the batch
required category in respect to optical

The required category of glass in

if all the control samples
of blanks conform to the
uniformity.

blanks of prisms and lenses

of all dimensions, subject to testing for the 5th category, or in

blanks of prisms with dimensions less than 40 mm and in blanks of

lenses with dimensions less than 60 mm, subject to testing for cate-

gories 1-4, should be ensured by the selection of the corresponding

conditions of annealing and control of its carrying out.

3.7.2. In the determination of optical uniformity of glass

for categories 1K-5K every blank is subject to control.

3.8. Determination of double refraction of blanks of glass of
categories 1-5 should be done according to GOST 3519-56% on a polar-

imeter with an error of measurement of path difference not exceeding

that indicated in Table 18.

Table 18

@ Hamepacxas panoctb X013 B X4

OrPCIUNOCTD PEIYILTATOB HIMEPLHRSE

» xa, ne Goaee

Gﬂnoloo

@nd.lm) ao 200
. 200 , 400
. 400 , 60O
. 000 , 1000

— O30

"w

HHHHH

Key: (1) Measured difference of path in nm; (2) Error of results

of measurement in nm, no more than;

up to

(3) Up to; (4) Higher than

During testing of blanks with dimensions up to 100 mm inclusive
5% of the blanks from the batch, but no less than 5 pieces, are sub-

jeet to control,and with dimensions greater than 100 mm - every blank

of the batch.

*  GOST 3519-69 has been in effect since 1 July 1970.
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If due to the small dimensions or complex form of the blanks
the path difference in them cannot be measured directly, then special
control samples in accordance with GOST 3519-56%* are subject to con-
trol. These in quantities of five are annealed together with the
batch of blanks. The samples are laid in a site in the annealing
furnace with the greatest deviations from average temperature.

The batch is considered suitable, if all the blanks which have
passed random control or all the control samples after annealing con-
form to the required category in respect to double refraction.

Conformity of blanks of glass of category la should be guaran-
teed due to the fact that they are produced by means of mechanical
forming of pot, block or sheet glass without the application of pres-
sing and subsequent annealing, if the glass is acknowledged for cat-
egories 4 and 5 of optical uniformity, or by means of sawing out from
the middle part of larger blanks which had undergone fine annealing,
if the glass is acknowledged for categories 1-3 of optical uniformity.

A qualitative evaluation of blanks for category la of double
refraction should be made with the help of a polariscope.

3.9. Determination of the coefficient of light absorption should
be made according to GOST 3520-51 with the help of a photometer, en-
suring the measurement of the coefficient of transmission with a max-
imum error of no more than +0.005.

For measurement one sample each of glass is selected from each
cooking included in the batch. For glass of 000 énd 00 categories
the length of the samples should be 180-200 mm, for the remaining
categories - 100-110 mm.

3.10. In the testing of glass for categories 1 and 2 the determ-
ination of striation (point 1.10.1) should be done according to
GOST 3521-5T7%% The required category of striation should be ensured
by means of interoperation control of the glass or control of the
blanks.

The evaluation of striation [stria-free state] for categories
1K-4K (point 1.10.2) should be made on a projection installation with

A wm a S T e e e e

#%  GOST 3521-60 has been in effect since 1 July 1970.

28.
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a point source of light. Main parameters of the installation:
distance from the blank up to the screen on which the shadow
picture of the striae is projected - 2.5 mm;

distance from the source of light to the screen - 8 mm.

Source of light - mercury-quartz lamp of the DRSh-250 type with
two interchangeable diaphragms: one with an opening with a diameter
of 0.2 mm, the second with an opening with a diameter of 2 mm.

During testing of blanks for category 1K a diaphragm with an
opening of 0.2 mm is used, and the shadow picture of striae which is
subject to investigation is photographed on the screen. During the
testing for the remaining categories a diaphragm with an opening of
2 mm is used, and the shadow picture of the striae is investigated
on the screen visually.

The evaluation of striation condition for category 5K is done
by means of the external examination of the blanks. The double re-
fraction in the very coarse striae which are detected visually is
measured with a polarimeter. During measurement the blank is mounted
so that the investigated stria is found in a vertical or horizontal
position, or the polarimeter itself is set up in such a way that the
direction of the oscillations transmitted by it comprises an angle of
450 with the direction of the stria in the blank.

Every blank is subject to control in respect to categories 1K-
-5K.

3.11. Determination of the bubble state [seedy state] should
be done in accordance with GOST 3522-57.

The required category of seediness should be ensured by inter-
operation control of the glass or control of the blanks, in which
case each blank is subject to testing.

For determining the class of seediness a sample of glass is se-
lected in the established order from each cooking which is included
in the batch. It is permitted to determine the class of seediness
directly in the blank, if its volume exceeds 8 dm3. 1In these cases
the number of bubbles is counted in glass with a volume of no less
than 6 dm3.

29.
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3.12. Determination of the resistance of glasses of series 100
to the influence of penetrating radiation is done on an installation
with a source of Cob0 radiation with a dose power of 1400 R/h. An
increase of optical density of a sample of glass after irradiation
with a dose of 105 R of gamma-radiation is measured in accordance with
GOST 3520-51 with a photometer, providing for the measurement of the
transmission coefficient with a maximum error not exceeding +0.01 (+1%).
The measurements should be made no later than 2+0.5 h after irradia-
tion. During this time the samples should be stored in the dark.

During plant testing it is permitted to determine the arrange-
ments in accordance with the requirements of the technical documen-
tation approved in the established order.

Three samples of glass each are selected for testing from each
cooking included in the batch. One of the samples is subjected to
testing, and the other two are stored for the case of control or
arbitration tests.

(CHANGED WORDING - "Information direcdtory of standards" No 3,
1969).

3.13. Samples with an indication of the brand of the glass and
the number of the cooking which are selected for measurement of refrac-
tive index, average dispersion and resistance to ionizing radiation
should be stored at the enterprise-producer for no less than three
years from the day of cooking, and samples selected for measurement
of light absorption - no less than one year.

30.
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APPENDIX
1. Recommendations for the selection of categories based on

optical uniformity, double refraction and striation depending on the

diameter of the optical parts, their purpose and type of instruments
in which they are used.

Table 1
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i Key: (1) Types of parts; (2) Name of elements of optical systems;

0 (3) Recommended categories with diameter of parts in mm; (4) Optical

uniformity; (5) up to 150 inclusive; (6) above 150; (7) Double

refraction; (8) up to 150 inclusive; (9) above 150; (10) Striation;

£hy (11) up to 150 inclusive; (12) above 150 up to 300 inclusive;

i; (13) above 300; (14) Spherical optics; (15) Objectives:;

.:f (16) microscopes; (17) high magnification telescope systems;

; (18) medium magnification telescope systems; (19) aerial photography;

o (20) photographic; (21) motion picture filming and projection;
(22) for collimators; (23) for schlieren devices; (24) for television
devices; (25) for ultraviolet and infrared ranges; (26) astronomical;
(27) Turning systems; (28) Field lenses; (29) Eyepieces and magnify-
ing glasses; (30) Condensing lenses; (31) Parts for polarization
devices; (32) Plane optics; (33) Prisms, spectral and refractometric;

‘ 32.
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Key (continued):

(34) Prisms, reflecting; (35) Interferometer plates; (36) Compen-
sators; (37) Gratings, dials, graduated circles; (38) Sight glasses;
(39) Mirrors; (40) Transluscent; (41) With internal reflection;

(42) With external reflection; (43) without an aperture; (44) with
central or relief apertures; (U45) extra-axial; (46) Not standardized.

For prisms and noncircular plates by diameter of a part is meant
the greatest dimension of the light beam passing through them, for
scales - their length. _

2. Reference table of values of stress optical coefficient of
glass. [Table 2] ,

Stress optical coefficient - index of relative optical sensitiv-
ity of glass to mechanical stresses, determined by the expression

0= B8(g,—0,)l

where:

‘S - optical difference of path in Mm, developing during
passage of polarized light through a stressed sample:

1 - thickness of sample in cm;
W and 02 - main normal stresses in kg/cmz;

B - stress optical coefficient in Brewsters (dimensionality of

" coefficient B - /Lm-cm/kg).
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Table 2

O (#) wigen?
/ Mapkn ctexaa 8» ncnpu
npu

oK 14 (2)
TK-8: 13: 14; 16; 17, 20; 21; 108, 114; 116; 120, 121

CTK-3; 7, 8; 9: 12 Do 2,0 sxa.
16

T0-3; 4; 5; 7; 10; 12; 105
JIK3

®K-1; 13

K-3; 5; 8; 17; 108

GK-4; 6; 8; 11; 12; 13; 104; 106; 108 @
TK-1; 2; 4; 9; 12; 23; 101; 102; 104; 109; 112; 123

CTK10 E,E' .?.z?..“
Do-1. 4 11; 12; 13; 19; 24; 25; 26; 27, 28; 111; 112; 113
TH6®-3; 4

®-7. 8, 13; 108; 113

To-1; 2; 8; 11; 101; 102; 108

Od-4; 5

N JIK-1; 4; 5; 6; 7; 105

K-1; 2; 14; 15; 18; 19; 20; 102; 114; 119

, BK-9; 10; 110 @
h K®-1; 4, 5; 6; 7; 8; 104; 106 Co. 2.8
B®-6; 7, 8; 18; 21; 23; 106; 107; 108
- J10-1; 5; 7: 8; 9; 10; 11;12; 105; 111
®-1; 2; 4; 6: 9; 101; 102; 104

0d-1; 2; 3; 101

s "
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Key: (1) Brand of glass; (2) Coefficient B in Brewsters with
A =550 nm; (3) Up to 2.0 inclusive; (4) Above 2.0 up to 2.8 inclus-
ive; (5) Above 2.8.

(CHANGED WORDING - "Information directory of standards" No 3,
1969).

3. Reference table [Table 3] for conversion from category of
optical uniformity according to Table 5 of this standard to categories
according to Table 6 for blanks made of glass which had undergone fine

annealing with a stress optical coefficient within the limits from
2.0 to 2.8 Brewsters inclusive.
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fb. Table 3
:'_:: @ Kneropu:‘ _@ Boanovas abeppauns B A2HHAX BOAN @ Kpuesoe xaommor
s onTHuecKy
B omuopoanoctw |(5) TEEEON (1) hamibeee® | Avienpesouscune
L O ‘%‘“5""’ (Zzlepuuo-
o 2 @ weR pas- MepHOCTS
- no no X oK K oK HOLTL X0M4|  pacnpeac-
186a. 5| 1aba. 6 n n ¢ ¢ s nxis | mocTH ;3:.:
e e
TOTOBKH
1 1k |10 0,25} nro 0,25] no 0,1 | no 0,1 60420 30
2 2 |0,25-0,7{0,25-0,5{0,1-0,35/0,1—0,25 120430 50
3 3 0,7—1,5| 0,5—1,00,35—0,75{0,25—-0,5 200450 80
4 4 | 1,5--3,0{ 1,0—~1,5/0,75—1,5{0,5=~0,75] 4004100 120
L] 5x ¢8.3 |[cB. 1,6 | cn. 1,5 |cn 0,75 ca. 600 150
P

r- hijkr then.

Key: (1) Category of optical uniformity; (2) according to Table 5;
(3) according to Table 6; (U4) Wave aberration in wavelengths; (5)
from a plane surface; (6) from a spherical surface; (7) Edge
double refraction; (8) Greatest difference of path ~§MAK¢

in nm for the entire thickness of the blank; (9) Nonuniformity of
distribution of path difference S“A“- S,“Aﬁ , no more than.

s

Kn and Kc - wave aberration, determining the overall deviation

ey
LA S
N

of a wave emerging from a blank from a plane or the
nearest sphere.

4 - F‘ a-

Akn and AKC - variables, characterizing the astigmatism of the
plane or spherical front of a wave.
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