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Foreword

This translation has been made based on the original Japanese Industrial Standard
revised by the Minister of Economy, Trade and Industry through deliberations at
the Japanese Industrial Standards Committee as the result of proposal for revision
of Japanese Industrial Standard submitted by Reliability Center for Electronic
Components of Japan (RCJ)/Japanese Standards Association (JSA) with the draft
being attached, based on the provision of Article 12 Clause 1 of the Industrial
Standardization Law applicable to the case of revision by the provision of Article 14.
Consequently JIS C 60068-2-6:1999 is replaced with this Standard.

This JIS document is protected by the Copyright Law.

Attention is drawn to the possibility that some parts of this Standard may conflict
with a patent right, application for a patent after opening to the public, utility model
right or application for registration of utility model after opening to the public which
have technical properties. The relevant Minister and the Japanese Industrial Standards
Committee are not responsible for identifying the patent right, application for a patent
after opening to the public, utility model right or application for registration of utility
model after opening to the public which have the said technical properties.
JIS C 60068 consists of the following 58 parts;

JIS C 60068-1 General and guidance

JIS C 60068-2-1 Part 2-1: Tests—Test A: Cold

JIS C 60068-2-2 Part 2-2 : Tests—Test B: Dry heat

JIS C 60068-2-6 Part 2-6: Tests—Test Fc: Vibration (sinusoidal)

JIS C 60068-2-7 Test Ga and guidance: Acceleration, steady state

JIS C 60068-2-11
JIS C 60068-2-13
JIS C 60068-2-17
JIS C 60068-2-18
JIS C 60068-2-20
JIS C 60068-2-21

Test Ka: Salt mist

Test M: Low air pressure

Test Q: Sealing

Part 2-18: Tests—Test R and guidance: Water

Test T: Soldering

Part 2-21: Tests—Test U: Robustness of termination and integral

mounting devices

JIS C 60068-2-27
JIS C 60068-2-29
JIS C 60068-2-30
JIS C 60068-2-31
JIS C 60068-2-32
JIS C 60068-2-38
JIS C 60068-2-39

Test Ea and guidance: Shock

Test Eb and guidance: Bump

Test Db: Damp heat, cyclic (12 + 12-Hour cycle)

Test Ec: Drop and topple, primarily for equipment-type specimens
Test Ed: Free fall

Test Z/AD: Composite temperature [ humidity cyclic test

Test Z/AMD: Combined sequential cold, low air pressure, and

damp heat test

JIS C 60068-2-40

Test Z/|AM: Combined cold /low air pressure tests
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Test Z/|BM: Combined dry heat/low air pressure tests

Test Ke: Sulphur dioxide test for contacts and connections

Test Kd: Hydrogen sulphide test for contacts and connections

JIS C 60068-2-45 Testing procedures of resistance to solvents (immersion in cleaning
solvents)

JIS C 60068-2-46 Guidance to Test Kd: Hydrogen sulphide test for contacts and
connections

JIS C 60068-2-47 Part 2-47: Tests—Mounting of specimens for vibration, impact
and similar dynamic tests

JIS C 60068-2-48 Part 2: Tests. Guidance on the application of the tests of JIS
environmental testing series to simulate the effects of storage

JIS C 60068-2-49 Guidance to Test Kc: Sulphur dioxide test for contacts and
connections

JIS C 60068-2-50 Tests Z/AFc: Combined cold [vibration (sinusoidal) tests for both
heat-dissipating and non-heat-dissipating specimens

JIS C 60068-2-51 Tests Z/BFc: Combined dry heat [vibration (sinusoidal) tests for
both heat-dissipating and non-heat-dissipating specimens

JIS C 60068-2-52 Test Kb: Salt mist, cyclic (sodium, chloride solution)

JIS C 60068-2-53 Guidance to tests Z|AFc and Z | BFc: Combined temperature (cold
and dry heat) and vibration (sinusoidal) tests

JIS C 60068-2-54 Test Ta: Soldering. Solderability testing by the wetting balance
method

JIS C 60068-2-57 Time-history vibration test method

JIS C 60068-2-58 Test Td: Test methods for solderability, resistance to dissolution
of metallization and to soldering heat of surface mounting devices (SMD)

JIS C 60068-2-59 Test Fe: Vibration—Sine-beat method
JIS C 60068-2-60 Test Ke: Flowing mixed gas corrosion test

JIS C 60068-2-61

JIS C 60068-2-64
guidance

JIS C 60068-2-65
JIS C 60068-2-66
JIS C 60068-2-67

Test Z/ABDM: Climatic sequence
Test Fh: Vibration, broad-band random (digital control) and

Part 2-65: Vibration, acoustically induced
Test Cx: Damp heat, steady state (unsaturated pressurized vapour)

Test Cy: Damp heat, steady state, accelerated test primarily

intended for components

JIS C 60068-2-68 Dust and sand test

JIS C 60068-2-69 Part 2-69: Tests—Test Te: Solderability testing of electronic
components for surface mounting devices (SMD) by the wetting balance method

JIS C 60068-2-70 Test Xb: Abrasion of markings and letterings caused by rubbing
of fingers and hands
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JIS C 60068-2-75 Part 2-75: Tests—Test Eh: Hammer tests

JIS C 60068-2-77 Test 77: Body strength and impact shock

JIS C 60068-2-78 Part 2-78: Tests—Test Cab: Damp heat, steady state
JIS C 60068-2-80 Part 2-80: Tests—Test Fi: Vibration—Mixed mode
JIS C 60068-2-81 Part 2-81: Shock—Shock response spectrum synthesis

JIS C 60068-2-82 Part 2-82: Tests—Test XW1: Whisker test methods for electronic
and electric components

JIS C 60068-3-1 Background information, Section One—Cold and dry heat tests

JIS C 60068-3-2 Part 3: Background information Section Two—Combined tempera-
ture/low air pressure tests

JIS C 60068-3-3 Guidance Seismic test method for equipments

JIS C 60068-3-4 Part 3-4: Supporting documentation and guidance—Damp heat
tests

JIS C 60068-3-5 Part 3-5: Supporting documentation and guidance—Confirmation
of the performance of temperature chambers

JIS C 60068-3-6 Part 3-6: Supporting documentation and guidance—Confirmation
of the performance of temperature/humidity chambers

JIS C 60068-3-7 Part 3-7: Supporting documentation and guidance—Measurements
in temperature chambers for tests A and B (with load)

JIS C 60068-3-8 Part 3-8: Supporting documentation and guidance—Selecting
amongst vibration tests
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JAPANESE INDUSTRIAL STANDARD JIS C 60068-2-6 : 2010
(IEC 60068-2-6 : 2007)

Environmental testing—Part 2-6:
Tests—Test Fc: Vibration (sinusoidal)

Introduction

This Japanese Industrial Standard has been prepared based on the seventh edition
of IEC 60068-2-6 published in 2007 without modifying the technical contents.

The portions with continuous sidelines or dotted underlines are the matters not given
in corresponding International Standard.

This Standard gives a method of test applicable to components, equipment and other
articles which, during transportation or in service, may be subjected to conditions
involving vibration of a harmonic pattern, generated primarily by rotating, pulsating
or oscillating forces, such as occur in ships, aircraft, land vehicles, rotorcraft and space
applications or are caused by machinery and seismic phenomena.

This Standard consists basically of subjecting a specimen to sinusoidal vibration
over a given frequency range or at discrete frequencies, for a given period of time. A
vibration response investigation may be specified which aims at determining critical
frequencies of the specimen.

The relevant specification shall indicate whether the specimen shall function dur-
ing vibration or whether it suffices that it still works after having been submitted to
vibration.

It is emphasized that vibration testing always demands a certain degree of engi-
neering judgement, and both the supplier and purchaser should be fully aware of this
fact. However, sinusoidal testing is deterministic and, therefore, relatively simple to
perform. Thus it is readily applicable to both diagnostic and service life testing.

The main part of this Standard deals primarily with the methods of controlling the
test at specified points using either analogue or digital techniques, and gives, in de-
tail, the testing procedure. The requirements for the vibration motion, choice of se-
verities including frequency ranges, amplitudes and endurance times are also specified,
these severities representing a rationalized series of parameters. The relevant speci-
fication writer is expected to choose the testing procedure and values appropriate to
the specimen and its use.

1 Scope

This Standard gives a method of test which provides a standard procedure to de-
termine the ability of components, equipment and other articles, hereinafter referred
to as specimens, to withstand specified severities of sinusoidal vibration. If an item
is to be tested in an unpackaged form, that is without its packaging, it is referred to
as a test specimen. However, if the item is packaged then the item itself is referred
to as a product and the item and its packaging together are referred to as a test speci-
men.

The purpose of this test is to determine any mechanical weakness and/or degrada-
tion in the specified performance of specimens and to use this information, in conjunction
with the relevant specification, to decide upon the acceptability of the specimens. In
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some cases, the test method may also be used to demonstrate the mechanical robust-
ness of specimens and/or to study their dynamic behaviour. Categorization of compo-
nents can also be made on the basis of a selection from within the severities quoted
in the test.

NOTE : The International Standard corresponding to this Standard and the sym-
bol of degree of correspondence are as follows.

IEC 60068-2-6:2007 Environmental testing—Part 2-6: Tests—Test Fe:
Vibration (sinusoidal) (1DT)

In addition, symbols which denote the degree of correspondence in the
contents between the relevant International Standard and JIS are IDT
(identical), MOD (modified), and NEQ (not equivalent) according to ISO/
IEC Guide 21-1.

2 Normative references

The following standards contain provisions which, through reference in this text,
constitute provisions of this Standard. The most recent editions of the standards (in-
cluding amendments) indicated below shall be applied.

JIS B 0153 Glossary of terms used in mechanical vibration and shock

NOTE : Corresponding International Standard: ISO 2041 Vibration and shock—
Vocabulary (MOD)

JIS C 60068-1 Environmental testing Part 1: General and guidance

NOTE : Corresponding International Standard: IEC 60068-1 Environmental
testing. Part 1: General and guidance (IDT)

JIS C 60068-2-47 Environmental testing—Part 2-47: Tests—Mounting of specimens
for vibration, impact and similar dynamic tests

NOTE : Corresponding International Standard: IEC 60068-2-47 Environmental
testing—Part 2-47: Test—Mounting of specimens for vibration, impact
and similar dynamic tests (IDT)

3 Terms and definitions

For the purposes of this Standard, the terms and definitions given in JIS B 0153
and JIS C 60068-1 together with the following apply.

3.1 fixing point
part of the specimen in contact with the fixture or vibration table at a point where the
specimen is normally fastened in service

NOTE 1 If a part of the real mounting structure is used as the fixture, the fix-
ing points are those of the mounting structure and not of the specimen.

NOTE 2 Where the specimen consists of a packaged product, fixing point may
be interpreted as the surface of the specimen which is in contact with
the vibration table.
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3.2 measuring points
specific points at which data are gathered conducting the test

NOTE 1 These are of two main types, the definitions of which are given below.

NOTE 2 Measurements may be made at points within the specimen in order to
assess its behaviour, but these are not considered as measuring points
in the sense of this Standard. For further details, see A.2.1.

3.2.1 check point

point located on the fixture, on the vibration table or on the specimen as close as pos-
sible to one of its fixing points, and in any case rigidly connected to it

NOTE 1 A number of check points are used as a means of ensuring that the test
requirements are satisfied.

NOTE 2 If four or fewer fixing points exist, each is used as a check point. For
packaged products, where a fixing point may be interpreted as the pack-
aging surface in contact with the vibration table, one check point may
be used, provided that there are no effects due to resonances of the vi-
bration table or the mounting structure in the frequency range speci-
fied for the test. If this is the case, multipoint control may be necessary,
but see also NOTE 3. If more than four fixing points exist, four repre-
sentative fixing points will be defined in the relevant specification to
be used as check points.

NOTE 3 In special cases, for example for large or complex specimens, the check
points will be prescribed in the relevant specification if not close to the
fixing points.

NOTE 4 Where a large number of small specimens are mounted on one fixture,
or in the case of a small specimen where there are several fixing points,
a single check point (i.e. the reference point) may be selected for the
derivation of the control signal. This signal is then related to the fix-
ture rather than to the fixing points of the specimen(s). This is only
valid when the lowest resonance frequency of the loaded fixture is well
above the upper frequency of the test.

3.2.2 reference point

point, chosen from the check points, whose signal is used to control the test, so that
the requirements of this Standard are satisfied

3.2.3 fictitious reference point

point, derived from multiple check points, either manually or automatically, the re-
sult of which is used to control the test, so that the requirements of this Standard are
satisfied

3.3 control methods

3.3.1 single point control

control method using the signal from the transducer at the reference point in order to
maintain this point at the specified vibration level (see 4.1.4.1)
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3.3.2 multipoint control

control method achieved by using the signals from each of the transducers at the check
points

NOTE : The signals are either continuously averaged arithmetically or processed
by using comparison techniques, depending upon the relevant specifi-
cation (see 4.1.4.1).

3.4 sweep cycle

traverse of the specified frequency range once in each direction, for example 10 Hz to
150 Hz to 10 Hz

3.5 signal tolerance
ratio of the frequency other than the fundamental driving frequency to the fundamental
driving frequency

The signal tolerance is given by:

T:(ilf-—ljxloo

where, T: signal tolerance (%)
NF : the r.m.s value of the unfiltered signal
F: the r.m.s value of the filtered signal

NOTE : This parameter applies to whichever signal, i.e. acceleration, velocity or
displacement, is being used to control the test (see A.2.2).

3.6 Dbasic motion
motion at the driving frequency of vibration at the reference point (see also 4.1.1)

3.7 actual motion

motion represented by the wideband signal returned from the reference point trans-
ducer

3.8 damping
generic term ascribed to the numerous energy dissipation mechanisms in a system

NOTE : In practice, damping depends on many parameters, such as the struc-
tural system, mode of vibration, strain, applied forces, velocity, materi-
als, joint slippage, etc.

3.9 critical frequencies
frequencies at which

— malfunctioning and/or deterioration of performance of the specimen are exhibited
which are dependent on vibration, and/or

— mechanical resonances and/or other response effects occur, for example, chatter

3.10 centred resonance frequency

frequency automatically centred on the actual resonance frequency derived from the
vibration response investigation
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3.11 restricted frequency sweeping

sweeping over a restricted frequency range between 0.8 and 1.2 times the critical fre-
quency

3.12 g.

standard acceleration due to the earth’s gravity, which itself varies with altitude and
geographical latitude

NOTE : For the purposes of this Standard, the value of ¢,, is rounded up to the
nearest whole number, that is 10 m/s?.

4 Requirements for testing

4.1 Required characteristics

The required characteristics apply to the complete vibration system, which includes
the power amplifier, vibrator, test fixture, specimen and control system when loaded
for testing.

4.1.1 Basic motion

The basic motion shall be a sinusoidal function of time and such that the fixing points
of the specimen move substantially in phase and in straight parallel lines, subject to
the limitations of 4.1.2 and 4.1.3.

4.1.2 Spurious motion

4.1.2.1 Cross-axis motion

The maximum vibration amplitude at the check points in any axis perpendicular
to the specified axis shall not exceed 50 % of the specified amplitude up to 500 Hz or
100 % for frequencies in excess of 500 Hz. The measurements need only cover the
specified frequency range. In special cases, e.g. small specimens, the amplitude of the
permissible cross axis motion may be limited to 25 %, if required by the relevant speci-
fication. In some cases, for example for large size or high mass specimens or at some
frequencies, it may be difficult to achieve the figures quoted above. In such cases, the
relevant specification shall state which of the following requirements apply:

a) any cross-axis motion in excess of that stated above shall be noted and stated in
the test report; or

b) cross-axis motion which is known to offer no hazard to the specimen need not be
monitored.

4.1.2.2 Rotational motion

In the case of large size or high mass specimens, the occurrence of spurious rota-
tional motion of the vibration table may be important. If so, the relevant specifica-
tion shall prescribe a tolerable level. The achieved level shall be stated in the test report
(see also A.2.4).
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4.1.3 Signal tolerance

Acceleration signal tolerance measurements shall be performed if stated in the rel-
evant specification. They shall be carried out at the reference point and shall cover
the frequencies up to 5 000 Hz or five times the driving frequency whichever is the
lesser. However, this maximum analysing frequency may be extended to the upper
test frequency for the sweep, or beyond, if specified in the relevant specification. Unless
otherwise stated in the relevant specification, the signal tolerance shall not exceed 5 %
(see 3.5).

If stated in the relevant specification, the acceleration amplitude of the control signal
at the fundamental driving frequency shall be restored to the specified value by use
of a tracking filter (see A.4.4).

In the case of large or complex specimens, where the specified signal tolerance values
cannot be satisfied at some parts of the frequency range, and it is impracticable to use
a tracking filter, the acceleration amplitude need not be restored, but the signal tol-
erance shall be stated in the test report (see A.2.2).

NOTE : If a tracking filter is not used and the signal tolerance is in excess of
5 %, the reproducibility may be significantly affected by the choice of
either a digital or analogue control system (see A.4.5).

The relevant specification may require that the signal tolerance, together with the
frequency range affected, is stated in the test report whether or not a tracking filter
has been used (see A.2.2).

4.1.4 Vibration amplitude tolerances

The basic motion amplitude in the required axis at the check and reference points
shall be equal to the specified value, within the following tolerances. These tolerances
include instrumentation errors. The relevant specification may require that the con-
fidence level used in the assessment of measurement uncertainty is stated in the test
report.

At low frequencies or with large size or high mass specimens it may be difficult to
achieve the required tolerances.

In these cases, it is expected that a wider tolerance or the use of an alternative
method of assessment shall be prescribed in the relevant specification and stated in
the test report.

4.1.4.1 Reference point
Tolerance on the control signal at the reference point shall be +15 % (see A.2.3).

4.1.4.2 Check points
Tolerance on the control signal at each check point:

+25 % up to 500 Hz;
+50 % above 500 Hz.
(See A.2.3.)

4.1.5 Frequency tolerances
The following frequency tolerances apply.
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4.1.5.1 Endurance by sweeping
+0.05 Hz up to 0.25 Hz;
+20 % from 0.25 Hz to 5 Hz;
+1 Hz from 5 Hz to 50 Hz;
+2 % above 50 Hz.

4.1.5.2 Endurance at fixed frequency

a) Fixed frequency:
+2 %.

b) Almost fixed frequency:
+0.05 Hz up to 0.25 Hz;
+20 % from 0.25 Hz to 5 Hz;
+1 Hz from 5 Hz to 50 Hz;
+2 % above 50 Hz.

4.1.5.3 Measurement of critical frequency
When the critical frequencies before and after endurance have to be compared, i.e.
during vibration response investigations, the following tolerances shall apply:
+0.05 Hz up to 0.5 Hz;
+10 % from 0.5 Hz to 5 Hz;
+0.5 Hz from 5 Hz to 100 Hgz;
+0.5 % above 100 Hz.

4,1.6 Sweep

The sweeping shall be continuous and the frequency shall change exponentially with
time (see A.4.3). The sweep rate shall be one octave per minute with a tolerance of
+10 %. This may be varied for a vibration response investigation (see 8.2).

NOTE : With a digital control system, it is not strictly correct to refer to the
sweeping being “continuous”, but the difference is of no practical signifi-
cance.

4.2 Control strategy

4.2.1 Single/multipoint control

The relevant specification shall state whether single point or multipoint control shall
be used. If multipoint control is prescribed, the relevant specification shall state
whether the average amplitude of the signals at the check points or the amplitude of
the signal at a selected point (for example, that with the largest amplitude) shall be
controlled to the specified level, see also A.2.3.

If it is not possible to achieve single point control, as required by the relevant speci-
fication, then multipoint control shall be used by controlling the average or extreme
value of the signals at the check points. In either of these cases of multipoint control,
the reference point is a fictitious reference point. The method used shall be stated in
the test report.
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Use of multipoint control does not assure that the tolerances of each checkpoint are
met. In general it reduces the deviation from the nominal values, when compared with
single-point control, at the fictitious reference point.

The following strategies are available.

4.2.1.1 Averaging strategy
In this method, the control amplitude is computed from the signal from each check
point. A composite control amplitude is formed by arithmetically averaging the sig-

nal amplitudes from the check points. This arithmetically averaged control amplitude
is then compared with the specified amplitude.

4.2.1.2 Weighted averaging strategy

The control amplitude is formed by averaging the signal amplitude from the check
point according to their weighting:

(W, xa +wyxa, +-+w,xa,)
¢ (W, +wy 4+ +w,)

a

where, a. . the control amplitude
a, . the signal amplitude from each check point
w, . the weighting of each check point
n: the number of check points

This control strategy offers the possibility that different check point signals con-
tribute a different portion to the control.

4.2.1.3 Extremal strategy

In this method, a composite control amplitude is computed from the maximum (MAX)
or the minimum (MIN) extreme amplitudes of the signal amplitude measured at each
check point. This strategy will produce a control amplitude that represents the enve-
lope of the signal amplitudes from each check point (MAX) or a lower limit of the sig-
nal amplitudes from each check point (MIN).

4.2.2 Multi-reference control

If specified by the relevant specification, multiple reference spectra may be defined
for different check points or measuring points or different types of controlled variables,
for example, for force limited vibration testing.

When multi-reference control is specified, the control strategy shall be prescribed
as follows:

— Limiting: All control signals shall be beneath their appropriate reference;

— Superseding: All control signals shall be above their appropriate reference.

4.3 Mounting

Unless otherwise stated in the relevant specification, the specimens shall be mounted
on the test apparatus in accordance with the requirements in JIS C 60068-2-47. For
specimens normally mounted on vibration isolators, see NOTE in 8.3.2 as well as A.3.1,
A.3.2 and clause A.5.
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