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Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
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education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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Security Equipment Sectional Committee, ME 24

FOREWORD

This Indian Standard ( Part 3 ) (Fourth Revision) was adopted by the Bureau of Indian Standards, after the dratl
finalized by the Security Equipment Sectional Committee had been approved by the Mechanical Engineering
Division Council.

Requirements for safes were earlier laid down in IS 550: 1979 ‘Safes (second revision)’. IS 10486: 1983
covered the performance requirements for a particular type of safes, namely, Class A safes. However, with
technological advancements and experience of the industry, the standard on safes was revised and brought out in
three parts to cover performance requirements, test for burglary resistance and test for fwe resistance respectively.
Accordingly IS 10486: 1983 was withdrawn.

With further experience in implementation of the standard and the fact that the risk of attack with explosives has
increased, the standard has been revised again.

The composition of the Committee responsible for the formulation of this standard is given in Annex A.

In reporting the results of a test or analysis made in accordance with this standard, if the final value, observed or
calculated, is to be rounded off, it shall be done in accordance with IS 2:1960 ‘Rules for rounding off numerical
values (revise~’.
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Indian Standard

SAFES

PART 3 TESTS FOR FIRE RESISTANCE

(Fourth

1 SCOPE

This standard (Part 3) lays down the methods of test
for assessing the fire resistance capacity of the safes.
Tests conducted in accordance with these requirements
are intended to demonstrate the performance of
equipment during exposure to fire, but are not
intended to determine acceptability for use after
exposure to fire.

2 SAMPLE FOR TESTING

Two samples, known to be fully representative of a
lot of safes of similar design and construction, shall
be subjected to test. Such samples shall be selected
on the basis of random sampling by inspecting agency.

3 TESTS

3.1 Test for verifying fire resistant property of safes
consists of fire endurance test and fire and impact tests.
For this purpose, one sample each selected in
accordance with 2 shall be subjected to 3.4 and 3.5
respectively.

3.2 Test Equipment

3.2.1 Contents

Contents of the safe subjected to these tests shall
include currency-note-grade paper. A file, letter,
record-form paper (printed, typed or hand written in
~Jes or envelopes).

3.2.2 Thermocouple

Thermocouple enclosed in protection tubes of
materials and dimensions shall have time constant of
protected thermocouple assembly within the range
from 3 to 7.2 min.

3.2.2.1 A typical thermocouple assembly conforming
to these requirements may be fabricated by fusion
welding the twisted ends of chromel-alumel wire not
smaller than 0.52 mm2 and not larger than 0.82 mm2
in cross section.

3.2.3 Furnace

3.2.3.1 The furnace fuel and air supplies shall be
adjusted such that the fire is uniformly distributed over
the exposed faces of the safe and regulated to
temperatures in accordance with the Standard Time
Temperature Curve.

Revision )

3.2.3.2 The fhmace temperature corresponding to time
elapsed as given below, shall follow the equation:

T– T. = 345 Loglo (8t + 1)

where

T= furnace temperature in “C at any time t in
minutes,

To= ambient temperature in ‘C, and

~= time elapsed.

Time

min

5

10

15

20

25

30

40

50

60

Furnace Temperature

“c

538

704

760

793

821

843

878

905

927

3.2.3.3 The accuracy of the furnace control shall be
such that the area under the time temperature curve,
obtained by averaging all the timace thermocouple
readings, shall be within 10 percent of the
corresponding area under the standard time
temperature curve for one hour.

3.3 Preparations for Tests

3.3.1 The safe to be subjected to fire endurance test
shall have a 16 mm diameter through hole at the
bottom. A pipe of the same external diameter shall be
welded to outer and inner body sheets of the safe. This
hole shall be used for insertion of thermocouple wires
through the hole; it shall be sealed by proper insulating
compound from both ends of the hole.

3.3.2 All thermocouples shall be located 150 mm from
the top of the safe interior. Four thermocouples shall
be located 25 mm from the side walls, two of these
being 150 mm from back and the other two 25 mm
from the inner face of the doors. For double door
safes, a fifth thermocouple shall be located 25 mm
from the inner face of the doors opposite the centre
door joint.
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3.3.3 The furnace temperature shall be recorded by
thermocouples symmetrically distributed. At least four
{thermocouples shall be used, placed 50 mm from the
exposed faces of the test sample including the door
face.

3.4 Fire Endurance Test

3,4.1 Thesample ofsafeprepared inmanner specified
m 3.3.1 is placed in the furnace. The storage area
shall then be evenly filled with contents (see 3.2.1)
occupying volume equal to 20 to 50 percent of the
volume of safe. The safe is then locked.

3.4.2 Thethermocouples to beplaced inside the safes
shall be mounted in porcelain insulators so that the
thermocouple head is 12 mm from the sealed end of a
standard mass of nominal 12 mm diameter iron, steeI
or inconel pipe.

3.4.3 The furnace shall then be put on and the
temperatures shall be read at intervals not exceeding
5 min during the test. Average of all the thermocouples
inside and outside the safes shall be recorded and shall
be taken as the required value.

3.4.4 The pressure in the furnace chamber during the
test shall be maintained as close as within +5 percent
of the atmospheric pressure.

3.4.5 The furnace fire shall be continued for 30 min.
During the fire endurance test, it is essential that at no
time the internal temperature of the safe, as shown by
any of the thermocouples placed inside the safe shall
exceed 177°C irrespective of ambient temperature.

3.4.6 After the specified period, the furnace is switched
off. The safe is continued to be kept in the furnace
and temperature of the interior of the sample safe is to
be continuously recorded until a definite drop is
noted.

3.4.7 After the safe, inside the furnace has cooled to
about 47°C temperature, it shall be taken out from the
furnace and its door shall be opened. The contents
shall be examined to determine their usability in

accordance with 4. The security and integrity of the
locking mechanism shall also be checked.

3.5 Fire and Impact Test

3.5.1 The safe to be subjected to this test shall have
contents as specified in 3.2.1 and shall be subjected to
test without any thermocouple inside the safe.

3.5.2 The safe shall be subjected to a standard fire
exposure in a manner similar to the fire endurance
test, for the period as shown below:

a) Exposure time : 15min

b) Reheat time : 15min

3.5.3 After the fire exposure time, the furnace shall
be switched off. The safe shall then be hoisted so that
its bottom is 4.0 m above a layer of brick rubble (30
cm depth) on a heavy concrete base and then dropped.
A maximum of 15 min shall elapse from the time the
furnace tire is extinguished till the safe is loaded again
into the furnace.

3.5.4 After the impact, the safe shall be examined for
deformation/damage.

3.5.5 Immediately after the impact, the safe shall be
inverted, put back in the test furnace, and again
subjected to a standard fire exposure for the period of
reheat time indicated in 3.5.2 then the furnace shall
be switched off and shall be allowed to cool to less
than 47°C without opening the furnace.

3.5.6 After the safe has cooled to less than 47”C, the
door shall be opened to examine its heat insulating
properties, as evident by the usability of the contents
and the security and integrity of the locking
mechanism.

4 CRITERIA FOR CONFORMITY

The contents of the fire resisting safe shall be
considered to be usable after tests, if they are able to
withstand ordinary handling without crumbling or
falling apart, and legible and reproducible.
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ANNEX A

(Foreword,)

COMMITTEE COMPOSITION

Security Equipment Sectional Committee, ME 24

Organization

Reserve Bank of India, Mumbai

Bank oflndia, Mumbai
Bharat Diamond Bourse, Mumbai
Center for Environment and Explosive Safety (DRDO), New Delhi

Central Bank oflndia, Mumbai

Central Building Research Institute, Roorkee

Chandan Metal Products Pvt Ltd, Vadodara

General Insurance Corporation of India, Tariff Advisory Committee,
Mumbai

Godrej and Boyce Mfg Co Ltd, Mumbai

Loss Prevention Association ofhrdia Ltd, New Delhi

Methodex Systems Ltd, New Delhi

Punjab National Bank, New Delhi

Standard Chartered Bank, Mumbai
State Bank ofhrdia, Mumbai

Steelage Industries Ltd, Mumbai

Tata Consultancy Services, Mumbai

The Gem and Jewellery Export Promotion Council, Kolkata
Union Bank of India, Mumbai

BIS Directorate General

Representative(s)

SHRIB. K. KATVAL(Chairman)
SHRIK, RAGHONATHAN (Alternate)

Ssmr S. H.muwmtm
SW MEHULN. SHAH
SHJUA. K. KAPOOR

SHIUV. K. CHAUDHARY(Alternate)
LT. COLM. L. KANAUIIA

CAPTS. KANNAN(Alternate)
DR T. P. SHARMA

SHRISWIR SINGH(Ahernafe)
S~Rl NmN P. pA_rta

Smu G, D. VERMA(Ahernafe)
SHRIS. K. CHOWDHARY

SHPJD. E. BVRAMJEE
Strrd AJITNIRVANE(Aherrrafe)

SHRID. K. SARKAR
Smu T. P. RAO(Alternate)

SHRIA. K. VERMA
SHIUSurwLWAU (Alternate)

CAFTS. P. SINGH
Smu K. L. JAGGA(Alfernate)

LT- CDRKISHANGOPAL
SHRIG. V. CHANAtJA

Smu S. D. SUMANI(Alternate)
SHRIR. RAGHOPAm

Srau N. S. JOSHI(Alternate)
SHSUSANIAYBAHL

SHRIR. K. RAGHAVAN(Alternafe)
SW PANKAJKUMARPAREK
BRIGS. SREERAMOLU

CAPTE. RAIARAM(Alternate)
Smu A. S. BASU,Scientist ‘F’ & Head (MED)
[Representing Director General (Er-oficio)]

Member Secretary
SHIUp, VENKATESWARA RAO

Scientist ‘E’ (MED), BIS
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Bureau of Indian Standards

BIS is a statutory institution established under the Bureau of Indian Standar& Act, 1986 to promote
harmonious development of the activities of standardization, marking and quality certification of goods and
attending to connected matters in the country.

Copyright

BIS has the copyright of all its publications. No part of these publications may be reproduced ift any form
without the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing
the standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to
copyright be addressed to the Director (Publications), BIS.

Review of Indian Standards

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of
‘BIS Catalogue’ and ‘Standards: Monthly Additions’.

This Indian Standard has been developed from Dot: No. ME 24 (0746).
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