JAPANESE AUTOMOBILE STANDARD JASO D 005-93

General rules of test methods for solenoid
of automobiles

1. Scope 2. Class of test
This standard specifies test methods for plunger The class of test shall be in accordance with
type solenoids used in automobiles (herein- Table 1.

after referred to as “Solenoid”).

Remark: Applicable standards for this standard are shown as Table 1 Class of test
follows.

JIS B 7502 Micrometer callipers for external Characteristics | Class of test Test item
measurement

JIS B 7507 Vernier callipers Coil resistance test 4.1

Jis € 1102 Electrical indicating instruments - :

JIs € 1302 Insulation resistance testers (Battery Operating voltage test 4,2
operated) Electrical Return voltage test 4.3

JiIs € 1502 Sound level meters

JIS D 0203 Method of moisture, rain and spray test characteristics { Insulation resistance test 4.4

for automobile parts

JIS D 0207  General rules of dust test for automobile Withstand voltage test 4.5
parts . Surge voltage test 4.6
JIS D 1601 Vibration testing method for automo-
bile parts Suction force test 4.7
JIS D 5005 Nominal voltages and test voltages for -
automotive electric equipments Holding power test 4.8
JIS K 2215 Internal combustion engine oils Operation Operating stroke test 4.9
JIS Z 2371 Methods of neutral sait spray testing -
JIS Z 8703 Standard atmospheric conditions for characteristics | Response test 4.10
testing K K
Operating noise test 4.11
Temperature rise test 4.12
Mechanical
... _|Terminal strength test 4.13
characteristics
Low temperature shelf test 4.14
High temperature shelf test 4.15
High temperature operation
4.1
endurance test 6
Thermal shock test 4.17
Environmental |Moisture resistant/water
4.18

resistance resistant test

characteristics | Temperature-humidity cycle test 4.19

Vibration test 4.20

Impact test 4.21

Salt spray test 4.22

Dust test 4.23

Oil resistant test 4.24
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3. Common conditions

3.1 Laboratory conditions

The laboratory conditions shall, in principle,
be normal temperature of 20+15°C and nor-
mal humidity of (65£20)% specified in JIS Z
8703.

3.2 Test equipment

The test equipment shall be as follows.

(1) Ammeter
The ammeter shall be a meter with an ac-
curacy of the grade 0.5 or above speci-
fied in JIS C 1102.

(2) Volt meter
The volt meter shall be a meter with an
accuracy of the grade 0.5 or above specified
in JIS C 1102.

(3) Power supply unit

The power supply unit shall be a storage
battery or a direct voltage source with a
ripple content of 3% or less. It shall be
capable of adjusting a supply voltage from
0 to 30V and shall have a supply voltage
variation range of 0.3V when the sole-
noid is turned ON/OFF.

(4) Thermostatic chamber
A thermostatic chamber capable of main-
taining temperature within an allowable
range of the temperature condition for each
test.

3.3 Test voltage

Unless otherwise specified, the test voltage
shall be a general test voltage specified in
JIS D 5005.

4. Test method

4.1 Coil resistance test

4.1.1 Purpose

This test shall be conducted to measure the
resistance of a coil in order to evaluate the
specification of a coil used in the solenoid.

4.1.2 Test equipment

A resistance meter which is capable of directly
reading down to a minimum graduation of 0.01
Q, or an ammeter, and a volt meter and a
power supply unit shall be used.

4.1.3 Test procedure

In case of a resistance meter, measure di-
rectly between the solenoid terminals. In case
of an ammeter and a volt meter, measure the
current (/) and the voltage (E) in accordance
with Fig. 1, and then calculate a coil resis-
tance in accordance with the following equa-
tion. In this case, measurement shall be made
in a short time with a small amount of current
to minimize temperature rise due to genera-
tion of heat.

In addition, an atmosphere temperature at the

tifhé of measurement shall also be recorded.

E
{

where; R: Coil resistance (Q)
E: terminal voltage (v)
/. Current (A)

4.2 Operating voltage test

4.2.1 Purpose

This test shall be conducted to evaluate a
minimum voltage by which the solenoid plunger
is operated.

4.2,2 Test equipment
A volt meter and a power supply unit shall be
used.

4.2.3 Test procedure

Fig. 1 Resistance measuring circuit

Power
supply

' solenoid
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and increase voltage from OV. Then, con-
firm the operation of the plunger visually, by
auditory sense, or by appropriate sensor, etc.
and record the voltage at this time. In this
case, measurement shall be made in a short
time to minimize temperature rise due to gen-
eration of heat.

4.3 Return voltage test

4.3.1 Purpose

This test shall be conducted to evaluate a
maximum voltage at the time when the sole-
noid plunger returns from an operating sta-
tus.

4.3.2 Test equipment

A volt meter.and a power supply unit shall be
used.

4.3.3 Test procedure

Apply the predetermined load to the solenoid
and after operation at the test voltage, then
decrease the voltage. Subsequently, confirm
return of the plunger visually, by auditory sense,
or by appropriate sensor, etc. and record the
voltage at this time. In this case, measure-
ment shall be made in a short time to mini-
mize temperature rise due to generation of
heat.

4.4 Insulation resistance test

4.4.1 Purpose
This test shall be conducted to evaluate an
insulation resistance of the solenoid.

4.4.2 Test equipment
An insulation resistance meter for 500V, which
conforms to JIS € 1302, shall be used.

4.4.3 Test procedure
Record the insulation resistance between a

terminal or lead wire and a metal case that is
not electrically isolated with solenoid coil.

4.5 Withstand voltage test

4.5.1 Purpose

This test shall be conducted to evaluate whether
or not the solenoid will withstand a high volt-
age which is applied to it.

4.5.2 Test equipment
A 500V AC (50 or 60Hz) generator shall be
used.

4.5.3 Test procedure

Apply 500V test voltage which has a wave-
form approximate to the sine wave of 50 or
60Hz between a terminal or lead wire and a
metal case that is not electrically isolated with
solenoid coil for one minute. Then, confirm
whether or not there is abnormality.

4.6 Surge voltage test

4.6.1 Purpose

This test shall be conducted to evaluate a
counter electromotive voltage which will be
generated when the current in the solenoid
is shut off.

4.6.2 Test equipment
A power supply unit and an oscilloscope shall
be used.

4.6.3 Test procedure

Make the connection shown in Fig. 2 and apply
a maximum test voltage specified in JIS D
5005. Then, turn ON/OFF the switch. At this
time, record a maximum value of the gener-
ated voltage with an oscilloscope.

Fig. 2 Surge voltage measuring circuit

o

Switch

Oscilloscope 4
~ Power p{} Solenoid
supply —_
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4.7 Suction force test

4.7.1 Purpose

This test shall be conducted to evaluate suc-
tion force of the solenoid plunger that is placed
in a predetermined position.

4.7.2 Test equipment

A volt meter, a power supply unit, and a spring
balance or load cell which matches with the
solenoid specification shall be used.

4.7.3 Test procedure

Install the solenoid in the proper mounting
condition on a support platform which will not
affect the performance of the solenoid. set
the solenoid plunger in the predetermined
position and apply the test voltage to it. Then,
record a suction force when the plunger op-
erates. In this case, measurement shall be
made in a short time to minimize tempera-
ture rise due to generation of heat.

4.8 Holding power test

4.8.1 Purpose

This test shall be conducted to evaluate a
holding power in absorption of the solenoid
plunger.

4.8.2 Test equipment

A volt meter, a power supply unit, and a spring
balance or load cell which matches with the
solenoid specification shall be used.

4.8.3 Test procedure

Install the solenoid in the proper mounting
condition on a support platform which will not
affect the performance of the solenoid. Ap-
ply the test voltage to it and apply a tensile
load in an axial direction of the plunger. Then,
record a maximum value of the power with
which the plunger will be detached. In this
case, measurement shall be made in a short
time to minimize temperature rise due to gen-
eration of heat.

4.9 Operating stroke test

4.9.1 Purpose

This test shall be conducted to evaluate the
moved range in which the solenoid plunger
operates effectively.

4.9.2 Test equipment

A volt meter, a power supply-unit, and a mi-
crometer calliper which conforms to JIS B 7502,
or vernier callipers which conform to JIS B
7507 shall be used.

4.9.3 Test procedure

Install the solenoid in the proper mounting
condition on a support platform which will not
affect the performance of the solenoid. Then,
record an amount of travel from the prede-
termined position of the plunger before the
solenoid is energized to the position to which
the plunger operates and travels when the test
voltage is applied. In this case, measurement
shall be made in a short time to minimize tem-
perature rise due to generation of heat.

4.10 Response test

4.10.1 Purpose

This test shall be conducted to evaluate a
response time of the plunger when voltage is
applied to the solenoid.

4.10.2 Test equipment

A volt meter, a power supply unit, a time
measuring device such as oscilloscope, and
a device capable of detecting a plunger po-
sition shall be used.

4.10.3 Test procedure

Install the solenoid in the proper mounting
condition on a support platform which will not
affect the performance of the solenoid, and
apply the predetermined load to it. Then, record
a time from the moment at which a test volt-
age is applied to the moment at which the
plunger is attracted.

4.11 Operating noise test

4.11.1 Purpose

This test shall be conducted to evaluate an
operating noise which is made when the so-
lenoid plunger is attracted.

4.11.2 Test equipment

A volt meter, a power supply unit, and a sound
lever meter which conforms to JIS C 1502
shall be used.

4.11.3 Test procedure
Install the solenoid with the predgtermined
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