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Some Data on the Strength of Tempered Glasses for Ships’
Side Scuttles and Fixed Lights

By

Haruo Umezawa, Kanji Kobayashi, Masahisa Sugita

and Masayuki Tsuchiya

In order to get information on revising JIS (Japanese Industrial Standards) for Toughened

Glass of Ships’ Side Scuttles, several series of breaking test were carried out on toughened glass

produced by domestic manufacturers.

As the present standards give no reference to mat toughened glass, attention was paid to the

property of the kind. Different test methods

hydrostatic pressure test, explosive pressure test,

impact test by dropping steel ball and the punch test recommended by ISO——were studied.

Some results are as follows:

1) it is not so difficult to revise the JIS concerned according to the ISO recommendation;

2) the method of testing recommended by ISO is practically acceptable;

3) emery-grouned mat toughened glass is remarkably tender under shock load, while corroded

one shows rather improved performance.

Original data reproduced for further examination.
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& W 7= W 7% M iE W % W
e X BoX 14 mm 10 mm 6 mm 8 mm 10 mm
IR [ON % 300 mm 300 mm 300 mm 300 mm 300 mm
e BE( | FE | RRED) | EE | BREN |9 | REIED | FE | WHEN | FE | RMIED
B 7]4\\ mm kg/cm? mim kg/cm? mm kg/em?® mm kg/cm? mm kg/em?
1 13.25 15.4 9.86 6.5 5.98 3.0 V 7.78 4.0 10.14 6.9
2 13.14 14.0 10.18 7.6 6.10 3.1 7.73 4.6 10.16 6.7
3 12.82 14.7 10.26 8.7 6.12 2.3 7.76 3.8 10.32 7.2
4 13.11 13.7 10.20 8.8 5.97 1.9 7.72 3.9 10.11 5.5
5 12.94 13.7 10.50 8.1 6.06 1.8 7.83 4.0 10.05 7.9
P ¥ |13.05| 14.3 [10.20 7.9 16.05 2.4 ‘ 7.76 } 4.1 |10.16 6.8
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il T T2 T2 T2 T2 T2
E W iz W %= %E W & W
BE Y BX 12 mm 10 mm 10 mm 10 mm 10 mm
W [0 % 300 mm 200 mm 250 mm 350 mm 400 mm
k\\ BN | JFs | \BBED | J2E | BEUED | BX | BBED | B | BEET | B | RLEY
R, }’i]?\\ mm | kgem’ | mm kg/hem?* | mm | kgem* | mm | kghm? mm kg/em?
1 12.04 11.0 10.08 17.8 10.37 13.0 9.92 5.5 10.07 3.2
2 12.02 11.0 10.01 16.7 10.21 12.0 9.97 5.0 10.10 2.4
3 12.02 11.3 10.06 17.3 10.18 11.0 |10.07 4.7 10.09 3.2
4 12.05 11.2 10.29 18.7 10.21 10.0 |10.02 4.5 10.13 2.8
5 12.08 12.5 9.90 15.6 9.96 12.0 9.94 4.5 10.11 3.4
3} pic] 12.04 11.4 10.07 17.2 10.19 11.6 9.98 4.8 10.10 3.0
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PLEMT | i | BMEEYD) | JF | BREN | JEE | MEES | FEE | BEED | JEE | BED
mm | kgfm* | mm | kgm® | mm | kgem* | mm | kglm® mm kg/cm?
1 5.93 1.6 |7.76 2.8 9.95 4.9 |12.06 8.6 |10.04| 16.7
2 5.95 1.7 |8.13 3.0 9.80| 4.5 |12.18 9.0 |10.02| 17.8
3 5.79 1.4 |7.76 3.0 | 9.92 4.8 |12.12 9.4 |10.11| 18.0
4 5.90 1.6 |8.12 3.3 [10.11 5.3 |12.24 9.3 |10.06 | 16.5
5 5.79 1.6 |7.89 3.4 |10.10{ 5.3 |12.02 8.3 |10.10| 17.3
ea o |s587| 16 |7.93] 3.1 | 998 5.0 ‘12.12\ 8.9 |10.07| 17.3
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A SN 250 mm 350 mm 400 mm 300 mm 300 mm
\\\\MEE B | BERIED | B | BN | BE | BREN | BE | BiEN | FS | BmEEN
i ﬂ\\\\\mm kgom* | mm | kgom® | mm | kghm' | mm | kgem* | mm | kgim®
1 10.08{ 6.9 |10.09 3.8 9.91 2.7 (10.03 5.5 9.96 5.8
2 10.24| 8.5 9.91 3.8 |10.11 2.5 |10.07 5.9 9.91 5.8
3 10.15 8.4 9.82 3.7 |10.03 2.8 |10.13] 6.0 9.97 5.4
4 10.24 8.5 110.02 3.4 |10.03 2.6 9.95 6.2 | 10.01 5.7
5 10.24 8.0 9.98 3.7 110.03 2.8 | — | — 9.95 5.7
b2 ¥ |10.19 8.1 9.96 3.7 [10.02 2.7 |10.03| 5.9 9.96 5.7
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% B <HDE&TH) | <dHEETY) bl
10 mm 10 mm 10 mm e N E X 25 mm
300 mm 300 mm 300 mm BN O£ 300 mm
B | miEEs | £ | REs | By | BEaES WEE | S | BhHRWE
mm m mm m mm m mm kg
i 10.09 4.15 10.02 1.05 10.04 1.35 1 25.08 1340
2 9.98 3.30 9.99 1.25 9.97 1.75 2 25.13 1490
3 9.95 4.35 10.08 1.15 10.24 1.55 3 23.37 1040
4 10.14 3.25 _— —_— 9.96 2.25 4 24.76 1425
5 10.44 4.65 -_— _ 9.91 1.65 5 25.73 1300
b ¥ 10.12| 3.94 |10.03| 1.15 10.02 1.71 g ¥ |24.81 1319
T X D O X D
£ 5 ML T ADSY FHER
& H G1 G2 G2 G2 G2
yili T T1 T1 T1 T1 T1
% # % | iz | & B % il
O E X 14 mm 6 mm 8 mm 10 mm 12 mm
e O £ 300 mm 300 mm 300 mm 300 mm 300 mm
THRAE | JE S \BUEGE | JF X |BRREWE|E X |BEWNE|E X |BERE
kg mm kg mm kg mm kg mm kg
1 13.21 3330 5.95 420 8.27 1070 10.30 1265 12.25 2330
2 12.99 3330 5.83 530 e —_ 10.19 1465 12.28 1765
3 13.35 3330 5.85 470 8.37 1165 10.17 1650 12.24 2100
4 13.61 3520 5.98 450 8.44 1020 10.11 1230 12.43 2130
5 13.48 3150 5.89 510 8.35 860 10.07 1475 12.41 2200
Eo 13.33 3332 5.90 476 8.36 1029 10.17 1417 12.32 2105
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& wo| w| s 1 5 "
I i X 6 mm 8 mm 10 mm 12 mm
53 [6 % 300 mm 300 mm 300 mm 300 mm
I T U A S I 0 B S I3 T T 77 2 i R 1" 0 4
LV <8 \\\ mm kg mm kg mm kg mm kg
1 6.20 400 7.90 825 10.50 1155 12.52 1935
2 5.70 335 7.90 710 10.50 1400 12.00 1700
3 5.70 310 7.82 560 10.50 1165 12.72 2800
4 5.70 290 7.86 760 10.50 1330 11.96 2130
5 5.72 280 7.79 795 10.56 1505 12.10 1775
A ¥y 5.80 323 7.85 730 10.51 1311 12.26 2068
s i G2 G2 G2 G2
n 1 T3 T3 T3 T3
& i % M % A % ]
oo g X 6 mm 8 mm 10 mm 12 mm
I o % 300 mm 300 mm 300 mm 300 mm
T R | )F x| w07 & BSERIE | MRS | BREWE | )E X | BOEE
b )FS{»\'\\\\\ mm kg mm kg mm kg mm kg ‘
1 5.82 340 7.70 630 10.07 1200 12.35 1900
2 5.99 360 8.32 915 1().;;; 1315 12.11 1600
3 6.00 -450 8.48 810 10.04'— 1330 12.24 1870
4 5.82 440 7.68 660 10.13 1010 12.18 1600
5 5.84 450 8.28 760 10.20 960 12.09 1375
A y 5.89 408 8.09 755 10.15 1163 12.19 1669
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o FEoXx 6 mm 8 mm 10 mm 12 mm
I [0 % 300 mm 300 mm 300 mm 300 mm
o i JBox | MR | JE X | BERE | ) X BEEERTE | JE S| BEEENE
=t H\ T ) mm ke mm kg o mm kg mm kg
1 6.10 440 8.07 805 10.15 1280 12.12 2330
2 6.15 390 7.87 690 10.22 1540 12.14 1800
3 6.10 450 8.03 730 10.22 1565 12.19 2080
4 6.22 460 7.87 860 10.12 1130 12.17 2750
5 6.10 400 7.80 840 9.96 1000 12.12 2030
3K 1 6.13 428 7.93 785 10.13 1303 12.15 2198
& o G3 G3 G3 G3
pijl ji““‘ T2 T2 T2 T2
B ] % | % i & i
RN BEOX 10 mm 10 mm 10 mm 10 mm
i [6) % 200 mm 250 mm 350 mm 400 mm
e EREM | X | BEERE | JF X | EEME | RS | BENE | )2 X | mEET
#* *4\\\ mm ke mm ke mm ke mm ke
1 10.19 1350 10.24 1400 10.17 1460 10.21 1415
2 10.07 1100 10.19 1575 10.15 980 10.18 1000
3 10.06 1370 10.36 1225 10.17 1390 10.25 1280
4 10.11 1460 10.23 1080 10.21 1150 10.26 1180
5 10.39 1770 10.34 1480 10.12 1065 10.09 940
- ) 10.16 1410 10.27 1352 10.16 1209 10.20 1163
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& | & W & | & | & H
LR O =N 6 mm 8§ mm 10 mm 12 mm 6 mm
o & 300 mm 300 mm 300 mm 300 mm 300 mm
N EM] B X (REEE | )Y X |RRENE | E X MERE | P x BHETE | X |BEWEE
Y mm kg mm kg mm N kg mm kg mm kg
1 5.98 | 330 | 8.47 | 630 | 10.28| 1350 | 12.26| 1780 | 5.62 | 301
2 5.81 | 650 | 8.64 | 80 | 10.15| 1270 | 12.36| 1880 | 5.57 | 258
3 6.20 | 325 | 7.70 | 640 | 10.20| 980 | 12.07 | 1600 | 5.75 | 418
4 5.75 | 385 | 8.09 | 630 9.96 | 1215 | 12.16| 1705 | 5.77 | 630
5 5.95 | 505 | 7.80 | 685 | 10.06 | 1065 | 12.27 | 1790 | 5.76 | 475
Yoty | 5.90 | 439 | 8.14 | 689 | 10.13| 1176 | 12.22| 1751 | 5.69 | 416
F6 M<BvHFADAVFHER x£ 7T BLY S RAOBRIERR
% s G3 G3 % h G2 G3 G3
il T T3 T3 Y T T1 T3 T3
T b F | kbdETY | WkdHETD b3 | sk eTy | MbdETY
BE N E X 10 mm 10 mm MO R X 10 mm 10 mm 10 mm
oot f£|  300mm 300 mm W8 £ | 300mm 300 mm 300 mm
P || R TR | O\ AWEN] EE | FE [RIEN| B E R
# o mm| kg |mm| ke | @ f | mm | kgent | mm | kefa? | mm | kgt
1 9.83| 845 | 9.30| 860 1 10.50| 10.0 | 9.94| 4.4 [10.05| 5.6
2 9.77| 880 |10.40| 1365 2 9.92 9.8 [10.22| 4.8 | 9.88| 6.4
3 9.82| 1145 |10.16| 1510 3 10.27| 9.0 |10.23| 4.8 |10.10| 7.0
4 10.10| 800 | 9.93 1350 4 10.25| 9.8 [10.20| 4.8 | 9.95| 7.2
5 9.32| 755 |10.33| 1145 5 10.30| 8.8 [10.19] 4.8 | 9.99| 6.5
¥ ¥y | 9.77| 885 |10.02| 1246 S ¥ |10.25] 9.5 [10.16] 4.7 | 9.99| 6.5
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BRIEF HISTORY

The ISO Recommendation R 614, Skipbuilding Details— Testing of Toughened Glasses
for Ships’ Side Scuttles and Fixed Lights by the Punch Method, was drawn up by
Technical Committee ISO/TC 8, Shipbuilding Details, the Secretariat of which is held
by the Nederlands Normalisatie-institute (NNI).

Work on this question by the Technical Committee began in 1960 and led, in
1964, to the adoption of a Draft ISO Recommendation.

In January 1965, this Draft ISO Recommendation (No. 777) was circulated to all
the ISO Member Bodies for enquiry. It was approved, subject to a few modifications
of an editorial nature, by the following Member Bodies.

Australia Germany Spain

Belgium Greece Sweden

Canada India Turkey

Chile Israel U.AR.
Czechoslovakia Korea, Rep, of United Kingdom
Finland Netherlands Yugoslavia
France Poland

One Member Body opposed the approval of the Draft:
Japan

The Draft ISO Recommendation was then submitted by correspondence to the ISO
Council which decided, in August 1967, to accept it as an ISO RECOMMENDATION.

(313)




32

SHIPBUILDING DETAILS

TESTING OF TOUGHENED GLASSES
FOR SHIPS SIDE SCUTTLES AND FIXED LIGHTS
BY THE PUNCH METHOD

1. SCOPE

This ISO Recommendation concerns the testing, with a punch, of the strength of
clear and frosted toughened glasses for ships’ side scuttles and fixed lights in ships.*

2. DEFINITIONS

Toughened glass. Glass in a condition produced by subjecting the glass to a process of
heating and rapid cooling so as to induce high compressive stresses in the surface zones
balanced by high tension in the centre. This treatment endows the glass with greatly
increased resistance to external forces such as mechanical loading and thermal shock.

3. TEST APPARATUS

The base of the test equipment is a plane surfaced steel plate having a 200 mm
diameter centre hole with rounded edges (1) and of sufficient thickness to prevent
deformation under pressure. A flat rubber ring (2) of hardness 40 to 60 IRH** with
a thickness of 2 mm and a width of at least 15mm, placed on top of the steel plate
in order to compensate for slight irregularities and to prevent the edges of the steel
plate from affecting the glass in any way, the internal diameter of the ring being
flush with the 200 mm diameter hole in the steel plate.

The glass pane under test (3) is placed on top of the hole and a punch (4) placed

Dimensions in millimetres

Steel plate

Rubber ring (2 mm thick)

Glass under test

Punch

Felt pad (5 mm thick) or fibre-board (2 mm thick)
Adaptor

S oA ® NN

* References
(a) For glasses, see ISO Recommendation R, Toughened Glasses for Ships’ Side Scuttles and
Fixed Lights, at present Draft ISO Recommendation No. 1162, which will replace ISO
Recommendation R 153, Ordinary Glasses for Scuttles and Lights.
(b) For ships’ side scuttles, see ISO Recommendation R , Ships’ Side Scuttles—Dimensions
for Interchangeability, at present at the stage of draft proposal.
** [RH=International Rubber Hardness Degrees, see ISO Recommendation R 48, Determination
of Hardness of Vulcanized Natural and Synthetic Rubbers.
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centrally on top of the glass pane. The punch has a diameter of 50 mm, with a
hemispherical end. A felt pad (5) about 5 mm thick or a piece of fibre-board (5) about
2mm thick is interposed between the punch and the glass pane to compensate for
any irregularities.

When testing glasses with a diameter of 200 or 150 mm an adaptor (6) should be used
having a hole of 150 or 120 mm diameter respectively, with rounded edges, on top of
which is placed a flat rubber ring (2) of hardness 40 to 60 IRH, with a thickness of
2mm and a width of at least 15mm, the internal diameter of the ring being flush
with the internal diameter of the adaptor.

4. PROOF LOAD

The proof loads for the different thicknesses of clear and frosted toughened glass
are given in the Table.

Glass Proof load for diameter of hole of
Thickness | Tolerance 200 mm 150 mm 120 mm
mm mm kgf kgf kgf
4 210 230 250
6 450 490 530
8 +2 780 850 —
10 0 1210 1310 —
12 1730 — —
14 2350 — —

5. PROCEDURE

The strength of the glasses depends primarily upon the time during which the
glasses are under pressure. The testing load should be increased steadily at the rate
of 100 kgf per second to the specified proof load and then be maintained for 5 seconds.
The rate of unloading, whilst not specified, should be gradual to minimize the shock
impact to the glass.

Each individual glass pane should be tested.

6. MARKING

Clear toughened glasses, tested according to this ISO Recommendation should be
marked by an equilateral triangle, as indicated.

\/

Frosted and other non-transparent glasses, tested according to this ISO Recom-
mendation after the frosting process, should be marked by a double equilateral

triangle, as indicated.

The nominal thickness of the toughened glass may be added within the triangle(s).
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3 301.6 5.93 479 3 401.4 5.86 480

o ‘:1* 301.3 5.93 317 4 401.1 5.90 500
5 302.0 5.94 353 5 400.8 5.89 506

6 401.0 5.94 580

7 401.7 5.95 644

8 401.2 5.96 618

9 401.7 5.86 504

10 402.0 5.84 565

M ¥ 301.3 5.92 424 2 bS] 401.3 5.90 536
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. - VAR E S B = BRI - & B = BEEEf R
AR RE 5 EVE S

mm mm kg mm mm kg

312x8—1 301.4 7.87 733 412x8—1 400.4 7.90 829

2 301.4 7.91 738 2 400.1 7.89 791

3 301.3 7.89 776 3 399.7 7.89 823

4 301.5 7.93 810 4 400.9 7.91 786

5 300.8 7.93 792 5 399.9 7.95 827

400.0 7.91 771

7 399.7 7.90 776

8 401.2 8.04 750

9 399.7 8.11 767

10 400.1 7.90 818

¥ ¥ 301.3 7.91 770 RE ) 400.2 7.94 794
- - LASIEE E X BRERMTIE | - noE 7= B

I S U S U

mm mm kg mm mm kg

312x10—1 300.0 9.84 1225 412x10—1 400.6 10.04 1535

2 300.1 10.02 1215 2 400.1 10.00 1520

3 300.1 10.04 1090 3 400.2 10.03 1315

4 300.3 10.07 1025 4 399.7 9.91 1405

5 299.0 10.05 1285 5 399.7 9.86 1110

6 399.6 9.93 1235

7 401.0 9.86 1410

8 400.5 9.62 1205

9 400.0 9.63 1060

10 399.9 9.97 1320

F ¥ 299.9 10.00 1168 F ] 400.1 9.89 1312
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3 s 301.5 11.81 1612 A b2 399.8 11.83 1495
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LOEE, BEMEOMICHEIIR Sy -7,

x£9
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fRAABREE

=t} 2 vy +F 5

S 312%6 412x12
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2 1,186 1,153 1,022 1,027
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”7477 1,180 1,118 1,024 938
5 1,078 1,043 1,155 1,027
6 1,182 1,143 1,060 969
7 1,186 1,116 1,089 969
8 1,213 1,113 1,031 1,000
9 1,113 1,043 1,027 941
10 1,188 1,178 1,089 1,031
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F* 10 EWM(LS 7 & ISO Ko3v 728

@R e OE B = BRERGTE | = g 50 00 NOE B X BT E

(300 ¢ x6t) o m ke (300 6 x8 1) m m ke

1 299.1 5.87 574 1 300.0 7.81 805

2 298.4 5.88 461 12 300.0 7.95 820

3 299.4 5.88 480 13 299.9 7.89 665

4 299.0 5.86 287 14 299.8 7.79 865

5 298.8 5.86 440 15 299.8 7.96 915

6 298.8 5.86 475 16 300.1 7.80 800

7 298.9 5.87 600 17 300.3 7.78 960

8 299.3 5.90 580 18 300.3 7.94 850

9 299.1 5.87 441 19 300.3 7.80 780

10 298.6 5.86 418 20 300.1 7.89 745

L) 298.9 5.87 473 o 300.1 7.86 821
BT ) MNoE & BRI | op gy =0 o s E JEox Bk e

(300 ¢ x 10 t) om mm ke (300 px12t) om om ke

21 300.9 10.10 1000 31 299.8 11.59 1995

22 300.4 10.00 1230 32 300.0 11.56 1815

23 300.3 10.13 1120 33 299.5 11.74 1985

24 300.6 10.13 1225 34 299.7 11.59 2020

25 300.4 10.14 1230 35 300.0 11.59 1865

26 300.3 9.99 900 36 299.3 11.56 1490

27 299.9 10.00 1325 37 299.4 11.56 1650

28 300.5 9.90 1420 38 299.9 11.59 1785

29 300.5 9.95 1150 39 299.7 11.59 2225

30 300.4 10.12 1330 40 300.0 11.63 1955

Py 300.4 10.05 1193 ey 299.7 11.60 1879
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SR A3 B s TR & S T VA = {25 AN
(400 ¢ x 6 t) mm nm ke (400 g% 8 t) mm nm kg
41 399.3 5.89 547 51 399.8 7.98 880
42 400.3 5.87 541 52 399.5 7.88 925
43 400.8 5.87 479 53 399.8 7.98 830
44 399.8 5.88 523 54 399.4 7.88 945
45 399.0 5.88 466 55 399.8 7.98 990
46 399.1 5.90 478 56 399.9 7.89 765
47 399.4 5.90 441 57 399.8 7.85 950
48 400.0 5.90 503 58 399.5 7.85 825
49 399.5 5.86 345 59 400.1 7.90 955
50 399.7 5.89 430 60 400.5 7.99 880
3 y 399.7 5.88 475 3 ¥ 399.8 7.92 895
T ) LA B = TR T ) s g = YR
(400 6x10 1) mm mm kg (400 ¢ x121) mm mm kg
61 400.3 9.99 1470 71 399.5 11.61 1500
62 400.3 9.99 985 72 400.4 11.68 1815
63 400.5 9.99 1340 73 399.5 11.68 1445
64 399.8 9.98 1105 74 399.3 11.60 1565
65 400.3 10.05 1130 75 399.8 11.60 1690
66 400.3 10.03 1270 76 400.0 11.64 1215
67 400.5 9.99 1015 77 399.4 11.67 1770
68 400.0 10.05 1360 78 400.3 11.59 1385
69 400.5 10.02 1355 79 400.2 11.63 1535
70 400.0 9.94 1760 80 400.4 11.66 1605
3. # 400.3 10.00 1279 S ) 399.9 11.64 1553
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£ 1 <L ogaiby 7 A SO Rov F Bk

Tty ot

S a0 L nOE JEE Rk 3 T S MN1E X
(250 ¢ x 10 t) mm nm ke (300 $x 101) mm m ke
81 261.2 9.89 1625 91 311.0 9.90 1285
82 261.5 10.19 1615 92 311.8 9.88 945
83 260.4 9.90 1600 93 310.9 9.89 1780
84 261.0 9.89 1500 94%* 311.3 9.90 1250 )
85 261.9 9.90 1360 95 310.3 9.88 1310
86 261.3 9.88 1360 9% 311.3 9.89 1080
87 260.3 9.89 1450 97 310.5 9.90 1455
88 260.5 9.88 1500 98 311.5 9.88 1500
89 261.6 9.90 1910 99* 311.2 9.90 1180
90 261.3 9.90 1625 100 311.3 9.89 1615
3 2] 261.1 9.92 1555 - 8] 311.1 9.89 1340
* WET Y
5ok T B o E Hox Wi SR I =T 2 NE g o= T AT
(350 6% 10 t) m mm ke (400 $x 10 t) m om ke
101 360.7 9.90 1900 111 411.7 9.87 1185
102 361.0 9.89 1335 112 412.0 9.89 1215
103 360.9 9.88 1450 113 412.0 9.87 1275
104 360.6 9.90 1135 114 411.3 10.19 1590
105 360.8 9.91 1100 115 411.0 10.12 1250
106 361.3 9.90 1755 116 411.0 10.11 1255
107 361.1 9.89 1430 117 411.3 10.10 1335
108 361.1 10.19 1275 118 411.2 9.89 1110
109 361.2 9.88 1350 119 411.7 9.91 1530
110 361.5 9.92 1275 120 412.1 9.90 1325
3 b 361.0 9.93 1401 S b 411.5 9.99 1307
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