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Disclosure to Promote the Right To Information

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

to the public, particularly disadvantaged communities and those engaged in the pursuit of

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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Indian Standard
SPECIFICATION FOR

D UIPMENT PUI& ENVIRONMENTAL TESTS

FOR ELECTRONIC AND ELECTRICAL ITEMS

PART 10 SHOCK TEST MACHINE
Section 1 Free Fall Type

'J

0. FOREWORD

0.1 This Indian Standard ( Part 10/ Sec 1) was adopted by the Indian
Standards Institution on 25 July 1985, after the draft finalized by the
Environmentai Testing Procedures Sectionai Committee had been appro-
ved by the Electronics and Telecommunication Division Council.

02 Tha ~nhiact of thic ctandard { Part 10/Cac 1 Yic nrimarily ta onide the
Veds 1LV UUVVWL UL LILID SlLaliUudl W \ L ar L 1\1/ (AL ] }Il 11xrai ll] (39} 5\«uuv Lil
environmental equipment manufacturers with respect to broad specifi-
cations for their equipment and to assist the users of such equipment to
nrnhnrlw dafina thair rnnu:rnmnnfo in tha indent far the saninment Tha
jJ }J IJ \J\r.llll\, Liiv Il J\«\iul VALV AACD S48 CRIG ARANGRIR WL UV \r\iulylll\/lll- A 2Ew
requirements of the equipment for a particular application largely

depend on the conditions of environmental tests to be simulated or

craatad
Lréaicd,

0.3 Certain requirements have been specified in a general form in view
of practical difficulties in defining such requirements quantitatively. It
is presumed that with the experience gained, more precise requirements
will be laid down for such equipment.

0.4 An overall performance assessment of the complete equipment for
a short duration has been included although it may be realised that it
may not be entirely suﬂ‘icient This will at least ensure the functional

perIormancc anu Opcrd[dmmy Ul I.I]C cqulpment lV.laIly Ol I[lC consiruc~
tional requirements specified can be checked through visual examination.

0.8 In view of the subiective nature of some of the regu

Vet xil A0 SLDeLIVe A4llIc O SQIC $41

sufficient care shall be taken in using the standard.

0.6 For the purpose of deciding whether a particular requirement of
this standard is comphed with; the final value, observed or calculated,

*Rules for rounding off numerical values ( revised ).
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expressing the result of a test or analysis, shall be rounded off in accor-
dance with IS : 2 - 1960*. The number of significant places retained in
the rounded off value should be the same as that of the specified value
in this standard.

1. SCOPE

1.1 This standard ( Part 10/Sec 1 ) lays down salient features of shock
test machine of free fall type required for carrying out shock test in
accordance with Section 1 of IS : 9000 ( Part 7) - 1979*

NoTte — The guidance details for the shock test are covered in Section 1 of
IS : 9001 ( Part 17 ) - 1985¢.

2. TERMINOLOGY

2.1 For the purpose of this standard, the definitions and explanation of
terms given in IS : 9000 ( Part 1) - 19771 shall apply.

3. TEST MACHINE AND MEASURING SYSTEM

3.1 Characteristics of the Shock Test Machine — The shock test machine
( a typical machine shown in Fig. 1 ) shall satisfy the various parameters
specified below. The characteristics shall be checked for its performance.

a) Shock severity in m/s%

b) Pulse shapes ( saw-tooth : Fig. 2; half-sine : Fig. 3; or trape-
zoidal : Fig. 4 ); and

¢) Time duration of shock pulse in ms.

Note — The shock spectra and characteristics of the pulse shapes are given in
Appendix A of Section 1 of IS : 9000 ( Part 7)) - 1979*.

3.1.1 Velocity Change Tolerance — For all pulse shapes, the actual
velocity change should be within + 10 per cent of the value correspond-
ing to the nominal pulse. To determine the velocity change, the actual
pulse should be integrated from 0°4 D before the pulse to 0'1 D beyond
the pulse, where D is the length of the nominal pulse ( see Fig. 2to 4).

*Basic environmental testing procedures for electronic and electrical items : Part 7
Impact test.

TGuidance for environmental testing : Part 17 Impact test.

iBasic environmental testing procedures for electronic and electrical items :
Part 1 General. :
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Fi1G. 2 FINAL-PEAK SAW-TOOTH PULSE
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F1G. 3 HALF-SINE PULSE
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F1G. 4 TRAPEZOIDAL PULSE

3.1.2 Transverse Motion — The positive or negative peak acceleration,
at the monitoring point, perpendicular to the intended shock direction,
shall not exceed at any time 30 percent of the value of the peak accele-
ration of the nominal pulse in the intended direction, when determined
with a measuring system in accordance with 3.2.

3.1.3 The carriage should have its natural resonance frequency outside
the range of shock pulse frequency. The carriage should also have
high internal damping.-

3.1.4 The carriage shall be guided during free fall to prevent rotation.
3.1.5 Impacting materials capable of producing desired shock severities
pulses shapes and pulse durations should be provided alongwith a

8
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proper fixing arrangement on the anvil. Lead pellet positioning fixture
and spike nose shall be provided.

3.1.6 Pulse generators generally furnished are rubber pads for half
sine, and lead peliets for saw tooth and trapezoidal wave pulses. Cali-
bration charts for each shock pad shall be supplied with the machine.

3.1.7 A brake system shall be provided to prevent the rebound
( secondary ) of the carriage and also hold the carriage at the desired
drop height.

3.1.8 Break release system shall be provided.
3.2 Measuring System

3.2.1 Monitoring — The shock pulse shall be measured by an accelero-
meter placed at the monitoring point. This point shall be the item fixing
point nearest to the centre of the table surface, unless there is an item
fixing point having a more rigid connection to the table, in which case
that point shall be chosen.

3.2.1.1 The shock parameters shall be measured with the help of
an accclerometer, preamplifier and storage oscilloscope. The measuring
set up is shown in Fig. 5.

‘<CCELEROMETER

}l PRE-AMPLIFIER STORAGE

OSCILLOSCOPE

SHOCK TABLE

FiGc. 5 MEASURING SET Up
3.2.2 Accuracy — The accuracy of the measuring system shall be such
that the measured value is within the given tolerances of the true value.

3.2.3 Frequency Chara -teristics — The frequency response of the over-
all measuring system, including the accelerometer, shall be within the
limits shown in Fig. 6.

3.3 Optional Facilities

3.3.1 Remote operating switch may be provided, if specified by the
indentor.
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Fi1G. 6 FREQUENCY CHARACTERISTICS OF THE MEASURING SYSTEM

3.3.2 A trigger switch may be provided, if specified by the indentor.
4. CONSTRUCTION, WORKMANSHIP AND FINISH

4.1 A typical shock test machine of free fall type is shown in Fig. 1. The
general description of this machine is prescribed in Appendix A.

Note — This type of shock test machine operates in a vertical direction using

gravity as the velocity producing force. This machine requires no special
foundation.

4.1.1 The capacity of the machine shall be suitable to take up the load

of the item, weightwise and volumewise. The carriage should be free on
all the sides.

10
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4.1.2 Tapped holes with steel inserts shall be provided for securing
the item.

4.1.3 Facility for changing the type of nose for carriage should be
provided for generation of different puise shapes.

4.1.4 The metal base shall be made of mild steel.

4.1.5 The supporting columns shall be made of mild steel angle and
shall form the frame of the shock test machine.

4 1.6 The impacting material shall be detachable and should consist of
aluminium plate with rubber top or a positioning fixture with provision
to keep lead pellets for the purpose of achieving the desired pulse
shape.

4.1.7 The carriage should be made of solid magnesium/aluminium
alloy with facility for fixing either spherical nose or spike nose at the
bottom of the carriage.

NoTtEe — Spherical nose and spike nose should be provided separately, as the
former one is used to generate half sine and saw tooth pulses and the Jatter one is
used for generating square pulses.

4.1.8 The guides shall be made of ebonite or any other suitable material
to give a free fall to the table.

4.1.9 The guide rails shall be of stainless steel and are meant for
smooth and resistance free falling of table with the help of guides.

4.1.10 Suitable brake and release mechanism shall be provided for the
table for operation as and when required and to avoid secondary fall/
impacts.

4.1.11 The machine shall be provided for the drop height adjustment.
The machine shall have a plunger device which can release the brake for
carriage movement.

4.1.12 A suitable calibrated scale shall be provided for adjustment of
drop height.

4.1.13 An ac motor with a pulley and chain (hoist motor) alongwith
lifting hook shall be provided for lifting the carriage.

4.1.14 A lead pellet casting machine may be provided with desired
casting of different sizes and shapes of lead pellets.

4.1.15 The machine should be provided with eye bolts for ease of
handling.

11
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4.2 Workmanship — The workmanship shall be of good engineering
practice.

4.3 Finish — The finish of machine shall be as specified for parts not
otherwise covered so as to ensure protection against corrosion and
other similar effects.

4.4 MISCELLANEOUS

4.4.1 The machine shall be designed for optimum performance and
economic continuous operation with minimum maintenance requirement.

4.4.2 The electrical components should conform to relevant Indian
Standards, wherever available.

5. INSTRUMENT CONSOLE

5.1 The instrument console shall contain the following :

a) Accelerometer and accessories,
b) Pre-amplifier, and
¢) Storage oscilloscope.

6. POWER SUPPLY REQUIREMENTS

6.1 The test machine shall be capable of operating from an ac supply of
50 Hz single phase 240 V10 percent or three phase 415V 110 per-
cent. Total power supply input shall be declared.

7. SAFETY

7.1 Adequate electrical safety arrangement shall be incorporated in the
machine design to avoid electric shock to personnel and damage to
machine. .

7.2 The safety protections shall be as follows :
a) Protection against supply voltage variation,

b) Safety cut-outs for high temperature of motor winding,

¢) Suitable safety device for the carriage to prevent accidental
drop of carriage, and

d) Safety guard with suitable interlocking to screen the splinters
thrown out from the test object.

8. MARKING
8.1 The shock test machine shall be marked with the following informa-
tion :

12
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a) Manufacturer’s name or trade-mark,

b) Type designation,

c) Table size,

d) Maximum loading,

¢) Height adjustment,

f) Maximum severity level,

g) Power supply requirements, and

h) Any other additional marking, as required.

8.1.1 The machine may also be marked with the ISI Certification
Mark.

Note — The use of the ISI Certification Mark is governed by the provisions of
the Indian Standards Institution ( Certification Marks ) Act, and the Rules and
Regulations made thereunder. The ISI Mark on products covered by an Indian
Standard conveys the assurance that they have been produced to comply with the
requirements of that standard under a well-defined system of inspection, testing
and quality control which is devised and supervised by ISI and operated by the
producer. IST marked products are also continuously checked by ISI for confor-
mity to that standard as a further safeguard. Details of conditions, under which
a licence for the use of the ISI Certification Mark may be granted to manufacturers
or processors, may be obtained from the Indian Standards Institution.

9. INSTALLATION

9.1 A suitable concrete block of area, thickness and mass as recommen-
ded by the manufacturer of the shock test machine shall be cast toa
convenient height for operation of the machine.

10. TESTS
10.1 Each machine shall be subjected to the following tests :
a) Visual examination and inspection (10.2), and

b) Performance (10.3).

10.2 Visual Examination — Each machine shall be visually examined
and inspected for compliance with the relevant requirements of the
standard.

10.3 Performance — Each machine shall be subjected to performance
test to conform to the requirements ordered by the indentor.

11. INSTRUCTION MANUAL

11.1 Each machine shall be provided with an instruction manual which
shall contain the following:

13
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a) Installation instructions;
b) -Operating instructions;
¢) Maintenance and service instructions;

d) Schematic diagrams, actual circuit -diagram and design of

layout;
e) List of component parts with performance data; and
f) List of spare parts.
12. INFORMATION TO BE FURNISHED BY THE INDENTOR

12.1 The following information shall be furnished by the indentor :
a) Table size,
b) Maximum load,
¢) Maximum severity required,
d) Finish of the machine,

e) Total power supply input, and
f) Any

£ ther characteristics or narameters.
other characteristics or pa

s 182384 = S0 O\ 1

GENERAL DESCRIPTION OF SHOCK TEST MACHINE

A-1. The shock testing machine shall be designed around a substantial
seismic base.

A-2. A superstructure consisting of two guide rods and two supporting
columns is erected from the base. The hoisting motor and electrical

control to operate the machine shall be mounted on the supporting
columi.

A-3. The carriage for mounting the test object is 1qgated bet‘wee:n_the
guide rods. This carriage may be of magnesium alloy or aiuminiuin

14
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alloy casting and contoured for maximum rigidity with minimum mass.
The resonance frequency of the carriage mass shall be within four to ten
times the minimum pulse duration required, in order to eliminate ringing.
The carriage shall be guided by non-metallic bushings on either of the

guide rods so as to isolate the effects of hoisting mechanism from the
carriage.

A-4. A safety guard all round the machine, if required, may be mounted
on the supporting column to protect the operator.

A-5. The base of the machine shall be equipped with anchor points for
bolting it to the floor to prevent shifting.

15
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