JAPANESE AUTOMOBILE STANDARD JASO D009: 1999

Automotive parts - Test methods for electromagnetic relays

for printed wiring boards

1. Scope
This Standard specifies the test methods of relays having mechanical contact (herein referred to as
relays) which are soldered to mounting holes on printed boards for automobile electronic equipment.

2. Applicable Publications
The following publications form a part of this Standard to the extent specified herein. The latest issue of

all publications shall apply.

JIS C0023 Basic Environmental Testing Procedures Part 2: Test Ka - Salt Mist

JIS C0050 Basic Environmental Testing Procedures Part 2: Tests, Test T: Soldering

JIS C0051 Basic Environmental Testing Procedures Part 2: Tests, Test U: Robustness of
Terminations and Integral Mounting Devices

JIS C1102-2 Direct Acting Indicating Analogue Electrical Measuring Instruments and Accessories
Part 2: Special Requirements for Ammeters and Voltmeters

JIS C1102-6 Direct Acting Indicating Analogue Electrical Measuring Instruments and Accessories
Part 6: Special Requirements for Ohmmeters (Impedance Meters) and Conductance
Meters

JIS C1302 Insulation Resistance Testers

JIS C1502 Sound Level Meters

JIS C1601 Indicating Thermoelectric Thermometers

JIS C1603 Indicating Resistance Thermometers

JIS C3406 Low-voltage Cables for Automobiles

JIS C5442 Test Methods of Low Power Electromagnetic Relays for Industrial Control Circuits

JIS D0203 Method of Moisture, Rain and Spray Test for Automobile Parts

JIS D0207 General Rules of Dust Test for Automobile Parts

JIS D5005 Nominal Voltages and Test Voltages for Automotive Electric Equipment

JIS D5010 Automobiles - General Rules of Relays

JIS K5902 Colophonium

JIS K8101 Ethanol

JIS K8839 2-Propanol

JIS 23282 Soft solders - Chemical Compositions and Forms

JIS 28703 Standard Atmospheric Conditions for Testing

JASO D001 General Rules of Environmental Testing Methods for Automotive Electronic Equipment

JASO D611 Low-tension Cable with Thin Wall Insulation for Automaobiles

3. Definitions

For the purpose of this Standard, the definitions of major terms used herein shall conform to JIS C5442

and the following.

a) Operation Action of a relay caused by excitation whereby an open contact closes or a closed contact
opens.

b) Fully open Contact is open and is mechanically held stable.

c) Fully closed Contactis closed and is mechanically held stable.

4. Classification of Tests
The tests shall be classified as per Table 1.
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Table 1 Test Classification

Test ltem Section of this
Standard

Insulation Resistance 6.1
Voltage Resistance Test 6.2
Coil Resistance 6.3
Voltage Drop between Terminals 6.4
Minimum Operating Voltage 6.5
Reset Voltage 6.6
Operating Time 6.7
Reset Time 6.8
Contact Bounce Time 6.9
Temperature Rise 6.10
Vibration Malfunction 6.1
Vibration Endurance 6.12
Impact Malfunction 6.13
Impact Endurance 6.14
Drop Impact 6.15
Terminal Strength 6.16
Soldering Capabilities 6.17
Solder Heat Resistance 6.18
Operation Noise 6.19
Low-temperature Shelf 6.20
Low-temperature Operation 6.
High-temperature Shelf 6.
High-temperature Operation 6.

Thermal Shock
Stationary Humidity
Temperature and Humidity Cycle

o0 o
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Salt Water Spray 6.27*
Airtight Structure 6.28*
Post-soldering Airtightness of Terminal Parts | 6.29*
Water-resistance 6.30*
Dust Proof 6.31*
Dew Condensation 6.32
Endurance 6.33
Overload Current 6.34

Note* Perform when necessary

5. Test Conditions

5.1 Test Chamber

The test chamber shall be kept at room temperature (20=15%C), natural humidity (65%£20%), and air
pressure of 86Kpa~106Kpa as specified in JIS 28703, unless otherwise specified.

5.2 Standard Test Power Supply

The power supply used in the measurement of relay characteristics shall conform to Table 2, unless
otherwise specified,

5.3 Measuring Instruments

The ammeter, voltmeter and ohm meter used for the test shall be of grade 0.5 or greater as specified in
JIS C1102-2 and JIS C1102-6. The thermometer shall be of grade 0.5 or greater as specified in JIS
C1601 and JIS C1603.

Table 2 Standard Test Power Supply
Item Tolerance
Voltage Fluctuation within £2%
Current Fluctuation within =2%
Ripple Percentage (" | 3% maximum
Note!" r = (Umax - Udc)/ Udc

where, r:ripple percentage

Umax: max. voltage of pulsating flow

Udc: d.c. voltage (mean value)
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6. Test Methods
6.1 Insulation Resistance
6.1.1 Objective
To confirm the electric insulation of relays.
6.1.2 Test Apparatus
A 500V insulation resistance tester conforming to JIS C1302
6.1.3 Operation
Connect the insulation resistance tester between the insulated terminals of the relay and between a
terminal and other conductive material and perform measurement.
6.2 Voltage Resistance
6.2.1 Objective
To confirm that insulation materials and parts are located at appropriate intervals, that they can tolerate
temporary high voltage, and that they continue to function properly.
6.2.2 Test Apparatus
A voltage resistance tester with a capacity of 500VA or greater, capable of generating A.C.50Hz or 60Hz in
sine wave or waveform. The unit must not produce extensive waveform distortion or voltage fluctuation
by load conditions. For leakage current measurement, an ammeter conforming to 6.3 should be used.
6.2.3 Operation
Apply test voltage of 500V for 1 minute between the insulated terminals of the relay and between a
terminal and other conductive material, check for any abnormalities. Leakage current measurement during
the test shall be performed when required by the parties concerned.
6.3 Coil Resistance
6.3.1 Objective
To measure the direct current resistance of the relay coil.
6.3.2 Test Apparatus
An ohm meter conforming to 5.3.
6.3.3 Operation
After keeping the relay at room temperature for 1 hour, measure resistance values at both ends of the coil
terminal. The ambient temperature during the test must be kept at 15~35°C. For ambient temperature
not equal to 20°C, use the following formula to convert to 20 °C.
R = Ryp [1+ o (f -20)]
where, R, : coil resistance value at ambient temperature of t°C
R,, : coil resistance value at reference temperature of 20 °C
« . constant mass temperature coefficient of resistance (0.00393 for annealed copper wire)
6.4 Voltage Drop Between Terminals
6.4.1 Objective
To measure voltage drop between relay contact terminals.
6.4.2 Test Apparatus
The power supply, ammeter, and voltmeter conforming to 5.2 and 5.3.
6.4.3 Operation
Supply rated load current to the relay and measure voltage drop between terminals on the contact side.
At this time, the open contact relay is operated in rated voltage, while the closed contact relay is held at
reset.
6.5 Minimum Operating Voltage
6.5.1 Objective
To measure the minimum voltage at which the relay operates by exciting the relay coil.
6.5.2 Test Apparatus
A power supply and voltmeter conforming to 5.2 and 5.3.
6.5.3 Operation
Starting from OV, gradually increase the voltage applied to the relay coil terminal and measure the voltage
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when the relay starts operating.

6.6 Reset Voltage

6.6.1 Objective

To measure voltage in which the relay is reset by demagnetizing the relay coil.

6.6.2 Test Apparatus

The power supply and a voltmeter conforming to 5.2 and 5.3.

6.6.3 Operation

Apply rated voltage to the relay coil terminal and keep the relay in operation. Gradually dropping voltage
within a period during which the coil is not affected by coil heat generation, measure the voltage at which
the relay is reset.

6.7 Operating Time

6.7.1 Objective

To measure the time required to complete a relay operation.

6.7.2 Test Apparatus

As specified in 4.7.2 (Apparatus) of JIS C5442, and a power supply conforming to 5.2.

6.7.3 Operation

Follow the procedures specified in 4.7.4(1) [Test (Operate Time)] of JIS C5442.

6.8 Reset Time

6.8.1 Objective

To measure the reset time of the relay.

6.8.2 Test Apparatus

As specified in 4.7.2 (Apparatus) of JIS C5442, and a power supply conforming to 5.2.

6.8.3 Operation

Follow the procedures specified in 4.7.4(2) [Test (Release Time)] of JIS C5442.

6.9 Contact Bounce Time

6.9.1 Objective

To measure time during which the contact electrically opens and closes due to contact bouncing which
occurs while in relay operation or during and after the reset time.

6.9.2 Test Apparatus

As specified in 4.8.2 (Apparatus) of JIS C5442.

6.9.3 Operation

Follow the procedures specified in 4.8.3 (Preparation) and 4.8.4 (Test) of JIS C5442.

6.10 Temperature Rise

6.10.1 Objective

To measure the temperature rise for each part of the relay.

6.10.2 Test Apparatus

The power supply, an ammeter, and thermometer conforming to 6.2 and 5.3.

6.10.3 Operation

Solder the relay on a printed board and leave it for 1 hour in a windless state in a test chamber as
specified in 5.1. For open contact relays, apply test voltage to the coil terminal. For closed contact
relays, do not apply voltage to the coil terminal, but supply rated load current to the contact terminal.
Measure the temperature rise when the relay surface reaches saturation. When the relay is for the power
voltage of an automobile, the voltage applied to the coil terminal shall be as specified in JIS D5005. For
other applications, the voltage shall be determined by the parties concerned. The place to be measured,
time during which current is supplied intermittently to the relay, and the number of times this is repeated
shall be determined by the parties concerned. The printed board (material/thickness T), the pattern
dimensions (length L, width W, thickness t, wire soldered part), and the wire used shall also be determined
by the parties concerned. ( Fig. 1 and 2)

When it is necessary to use wire to directly connecting the relay, conform to Table 8 of 4.10 (Temperature

Rise Test) of JIS C5442. For wire classification, follow JIS C3406 or JASO D611.
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6.11 Vibration Malfunction

6.11.1 Objective

To detect malfunctions such as chattering which can occur on the relay contact due to vibration.

6.11.2 Test Apparatus

As specified in 5.23.2 (Test Apparatus) of JASO D001.

6.11.3 Operation

Firmly attach the relay to the vibration stand either directly or with a metal bracket in a manner similar to
that of normal use. With the relay contact closed, apply vibration by following the procedures specified in
Table 15 (Conditions at Vibration Test) of 5.23 (Vibration Test) of JASO D001. Measure chattering and
other abnormalities with an oscilloscope. Perform excitation and deenergization each in 3 axial
directions including up/down, left/right, and back/forth, each for one cycle (10 minutes), (60 minutes in
total). The criteria shall conform to the detection level specified in Table 3. The detection level "a",
however, applies only to a closed circuit on an open-circuit contact.

While the relay is kept in a state of deenergization and of rated voltage excitation, connect the open-
circuit contact in parallel and the closed-circuit contact in a series. Run a sufficient amount of current to
the contact to distinguish chattering at the contact.

Table 3 Level Table for Chatter Detection

Detection Level a b c d e f
Chatter Duration 1us | 10y | 100y 1ms 5ms 20ms
s s

6.12 Vibration Endurance

6.12.1 Objective

To determine the ability of the relay structure to endure vibration.

6.12.2 Test Apparatus

As specified in 5.23.2 (Test Apparatus) of JASO D001.

6.12.3 Operation

Firmly attach the relay to the vibration stand either directly or with a metal bracket in a manner similar to
that of normal use. Apply vibration by following the procedures specified in Table 15 (Conditions of
Vibration Test) of 5.23 (Vibration Test) of JASO D001. Following the deenergization test, check the
appearance of the relay and perform the tests specified in 6.1~6.6.
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