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Vibration testing methods
for automobile parts

LIDC 629. 113. 01:620. I78. 5

JIS

D 1601-1995

STANDARD

(.2)

(3)

(4)

(r)
the resonance frequency of each part.

Vibration function test This test is---i_-__----'-

each part under vibrational conditions.

3. Classification of vibrational conditions The
vrbratron tunction test and lhe vibration endurance
follows:

Vibration endurance test This test is designed to determine the durabil-
nFG;;F-p".t ac"CrtThe vibration of a coristant frequency.

Sweep vibration endurance test This test is designed to determine the
durability of each part against vibration, the frequency of which is increas-
ed and decreased continuously at a constant rate.

1. Scope This Japanese Industrial
methods for automobile parts (hereafter

2. Classification of tests The tests

Standard specifies the vibration testing
referred to as "parts ").

shall be classified as follows:

This test is desiqned to determrne

designed to check the function of

vibrational conditions for the
test shall be classified as

or on the spnngs
a relatively low

(tr The vibrational conditions for the parts shall be "1assified as follows bv
type of automobiles to which they are installed:
-,-----.--

--a'Jll:) : Those mainly for passenger car parts
Type 2 Those mainly for bus parts

Type 3 : Those mainly for motortruck parts

Type 4 : Those mainly for motorcycle parts
(2) The vibrational conditions for the parts shall be classified as follows by

position of installation:

Class A : Those for the parts to be installed on the body
of the suspension system, which are subject to
degree of vibration.

- 
Class B : Those for the parts to be installed on the body or on the springs

of the suspension system, which are subject to a reiatively high
degree of vibration.

class c : Those for the parts to be installed on the engine structure, which
are subject to a relatively loy degree. of vibration.

\
Class D): Those for the parts to be installed below the springs of the

suspension system or on the engine structure, which are subject
to a relatively high degree_of vibration.

The examples of the products, to which the classification of vibrational condi-
tions has been applied, are given in Informative reference Tabie 1.
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4. Test conditions

1.I Order of tests The tests shall be carried
.r^.rce fr6!ien[ detection test, vibration function
test or sweep vibration endurance test. However,
tion test and r-ibration function test may be made
nance frequency detection test, vibration function
ance test may also be made so.

out in the order of the reso-
test, and vibration endurance
the resonance frequency detec-
simultaneously, or the reso-
test and sweep vibration endur-

-L^

4.3
tional

i.ibration base in a manner
Each of the parts shall, as a rule, be mounted on
that approximates to its actual service.

The tests shall be made und.er the actual opera-

Note ( 1) Calculate the relative harmonic content of the simple harmonic
motion as follows:

(1) The vibration acceleration -,- a (m/sr) caused by srne-wave
vibration shali be calculated from the foilowine formula:

a=KfzAxI0-3

where, r{ - tn2 .- 10 n^

f'a^rran^r' /Il-l

total amplitude (mm)

4.4 Application of vibration simple harmonic motion shall be appiied to the
mounted part orthogonaily in vertical, transverse and longitudinai directions in
the order. However, the reJative harmonic content (t) of the simple harmonic
motion shall, as a rule, be 25 vo or iess in terms of vibration acceleration.

(9\ The relative
motion shall

harmonic content k (Vo) of the simple harmonic
be calculated from the following formula:

' 
a22 + a32 i at2 ..-...k= ^r

where,

x 100
n.2

@1 : fundamental vibration wave acceleration
(m/sr)

a2, e3, aa... : vibration acceleration of the second, third,
fourth, ... vibration waves (m,/sr)

4.5 Detection of vibration acceleration The vibration acceleration of the-parts shall, as a rule, be detected at the actual positions of service. However,
the measurement may be taken on the vibration base.

conditions as a rule.

5. Testing methods
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5.1 Resonancg frequency detection test method

3
D 1601_1995

The resonance frequency of
part shall be detected by continuously increasing and decreasing the frequency at
a constant rate within the frequency range chosen from Table 1 in accordance
with the type of the part to be tested.

Table 1. Frequency range division

Division Frequency

Hz

Informative reference ({)

Period (3)

min

Vibration
acceleration

m/s2

Total
a,:rplitude

nri:l I In ax. ,r

50 5to 50 10 5to45 0.4

100 5 to 100

200 5 to 200

400 .5 io 400

1000 5 to 1000

2000 5 to 2000

Notes (e) The lower limit of frequency may be agreed upon
between the parties concerned with delivery.

The period of time required to reciprocate once between
the minimum frequency and the maximum frequency.

The numerical values of the period, the rribration
acceieration and the total amplitude, when being too
great or too small, will make the detection of resonance
diffrcult. These values, therefore, are given here for
informative reference only.

(")

5.2 Vibration function tgg!-tn9!!94 The frequency of vibration shall be with-------------::--
rn the same vibration range as that ofrable 1 and the function ofparts shall be
tested at the vibration acceleration of the stage selected from Table 2. However,
when deemed necessary, the vibration acceleraf,ion may be agreed upon between
the parties concerned with delivery.

(n)
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Table 2. Vibration acceleration stage division

Note (s) The test of 5.4 in the range of vibration exceed.ins
10 mm in amplitude shall be carried out with
taking the amplitude as 10 mm and keeping it
constant.

(1) Where there is no resonance

5.3 
. YibraJion endu-rance test method rhe vibration endurance test of the

parts shall be carrled out in accordance with the type of automobile and the
position of their actual service and with the 14 stages of testing as grven in Table
2- Th.e tests shall be conducted by making distinction between whei-e there is noresonance and where there is resonance.

Furthermore, the Table 2 shall apply to the classification of vibration condi-
tions, as a rule. However, when deemed necessary, the vibration direction and
the testing time may be determined by the agreement between the parties
concerned with delivery.

ed out in accordance with Table
The vibration endurance test shall be carri-
3.
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Table 3. Vibration endurance test condition where there is no resonance

Where there is resonance The vibration endurance test shali be carried

@ency(6)ofthepartandattheamplitudespecified
in Attached Fig. 1, Attached Fig. 2, Attached Fig. 3, Attached Fig. 4,
Attached Fig. 5 or Attached Fig. 6 with the vertical vibration applied for 1
h and the transverse and longitudinal vibrations for 0.5 h, respectively.
Then the tests as specified in Table 4 shall be carried out.

Note (6) Where there are two or more resonance frequencies, the maior
resonance frequency shall be used.

Remarks: For instance, where the part scheduled to be tested (vibration
endurance test) on stage 20 at the frequency of 33 Hz has
resonance at the frequency of 50 IJz, read in Attached Fig. 1 the
total amplitude on ordinate of 0.40 mm, where the resonance
frequency on abscissa of 50 Hz crosses the line of stage 20 (see
foroula in 4.4).

Stages Frequency

Hz

Vibration
acceleration

m/s'�

Testing time h

Verticai Transverse Longitudinal

5 33 or 67 5 4 2

10 33 or 6? 10

20 33 or 67 20

-> 30 33 or 67 30

45 or 67 45

70 33 or 67 70

90 33,67 or 133 90

110 b/ or lb/ 110

150 67 or L67 lDU

200 67 or 200 200

250 67 or 200 250

300 67, 200 or 400 300

400 200 or 400 400

500 200 or 400 500
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Stages

110

150

250

300

400

Table 4. Vibration endurance test condition where there is resonance

Testing time h

Longitudinal

10

20

30

45

70

90

200

500

Note (?) where the resonance frequency coincides with the frequency given rnTable 4, the frequency of Table 4 may be changed """"Ji"g i- tir"
agreement between the parties concerned with delivery.

Remarks: Before the vibration endurance test of Table 4 takes place, an
endurance test at resonance frequency shall be "a..ied orri.

S +. S:","p "lU.3ti"" "l The sweep vibration endurance
::"-r_:litl *,^: a.,ri e d ffi e d from rrr" n"*,""".(}re 0". "i,
::::^"1^"lTT_,:,1 ?"9.t|: stage.(vibration acceleration) "f r";i;-;.'s"L,"""J,,r,t
:nq:*: *,:lfl:9; 

division to be chosen, direction of vibration ",,a t*itngitrn"shall be determined by the agreement between trr" p""ti". -".".""a"*#
delivery.

Vibration
acceieration

m/s2

JO Or b/

33 or 67

.3.1 or 67 30

33, 67 or 133

67 or !67

67 or 167

67 or 200

67, 200 or 400 B0O



Attached Fig. 1.
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Amplitude in the case of 33 Hz in fren'pnnv
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Attached Fig. 2. Amplitude in the case of 67 Hz in frequencv
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Attached Fig. 3. Amplitude in the case of 133 Hz in frequency

--------> Frequency (Hz)
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Attached Fig. 4. Amplitude in the case of 167 Hz in frequency
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Attached Fig. 5. Amplitude in the case of 200 Hz in frequency

-------> FrequeDcy (Hz)
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Attached Fig. 6. Amptitude in the case of 4OO Hz in frequency

-_> Frequency (Hz)
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Informative reference Table 1. JIS D 1601 Examples of products
applied with classifrcation of vibration
testing methods for automobile parts

Related standards:

ISO 2041 Vibration and shock - Vocabulary

IEC Publication 68-2-6 (1982) Basic environmental testing procedures. part 2:
Tests. Test FC and guidance: Vibration
(einusoidal)

Classification Places to
be htted

(example)

Example of products

Class A Case where lhe parts are
fitted on the body or on the
spring of the suspension
systen') and the vibration is
relatively small

Indoor Meter, clock and watch,
switch, ashtray, fuse,
cigarette lighter, control unir

mirror, lamp, audio, air
conditioning motor, reLay

Class B Case where the parts are
fitted on the body or on the
spring of the suspension
system and the vibration is
relatively large

Outdoor Lamp, wiper, mirror

Engine room Washer, horn, flasher, relay,
radiator, actuator for
constant speed travelling
apparatus, ignition coil

Class C Case where the parts are
fitted to the engine and the
vibration is relatively small

Engine Carburetor, igrition coil,
pulse generator, thermo-
switch

UIASS IJ Case where the parts are
fitted under the spring of
the suspension system, and
case where the parts are
fitted to the engine and the
vibration is comparatively
large

Under the Brake gear, brake tube

Engine Carburetor, air cleaner,
exhaust pipe, fuel pump,
valve for EGR, oil cleaner,
starter; distributor, ignition
coil, alternator, various
meters and sensor for
monitor, sensor for exhaust
lemperature, switch (vacuum
;witch), oil frlter for power
;teering system, clutch parts
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