JAPANESE AUTOMOBILE STANDARD

JASO D 404-86

Thermometric Switches Applied for Engine Cooling

Systems of Automobiles

1. Scope

This standard specifies the thermometric switches

{hereinafter referred to as ‘‘switches’’) applied for

engine cooling system of automobiles in order to

control the radiator fan and actuate the cooling water

overheating alarm lamp.

Remark: In this standard, units and numerical values are based
on Sl {International System of Units), while units

and numerical values given in{ Y}are customary
units system, and are given for reference.

2. Purpose

This standard aims to standardize the switches and
ensure the appropriate quality thereof.

3. Definitions

For the terms used in this standard, the following defi-
nitions shall apply:

(1) Working temperature: means a temperature
where the contact in the switch works when the
thermometric element of the switch is subject-
ed to a gradual temperature rise from the
normal temperature.

(2) Resetting temperature: means a temperature
where the switch contact is reset to its normal
position when the thermometric element of the
switch put in the working position at a high
temperature is subjected to a gradual tempera-
ture drop.

(3) Resetting temperature range: means a differ-
ence between the working temperature and the
resetting temperature of the switch.

(4) Contact position: means the ON (closed) or
OFF (open) position of the switch contact.

(5) Normally-closed (NC) type: means the switch
whose contact is in ON (closed) position at the
normal temgerature.

(6) Normally-open (NO) type: means the switch
whose contact is in OFF (open) position at the
normal temperature.

4. Types

According to the contact capacity, working tempera-
ture and resetting temperature range, the switch types
shall be classified as shown in Table 1.

Table 1 Types

Type Contact capacity Nominal voltage Work:ngi‘gorgperature Resetting temp. range
Thermoferrite type 05 80
85
Thermowax type ’ 90 .
15 12 95 From the working temperature
100 to a temperature 10°C lower

05 105
Bimetal type 110
175 115

Remarks: 1. According to the contact position at the normal temperature, each of the switch types can be subdivided into NC type

“and NO type.

2. According to the number of terminals, the switch can also be grouped into one-terminal type and two-terminal type.

Applicable Standards: JIS C 1102 Electrical indicating Instruments
JIS C 1301 Insulation Resistance Testers (Magneto Generator Operated)
JIS C 1302 Insulation Resistance Testers (Battery Operated)
JIS D 0203 Method of Moisture, Rain and Spray Test for Automobile Parts
JIS D 1601 Vibration Testing Method for Automobile Parts
JIS D 5005 Testing Voltages for Automotive Electric Equipments
JIS D 5403 Cable Terminals for Automobiles
JIS Z 8703 Standard Atmospheric Conditions for Testing
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5. Performances

5.1 Insulation Resistance

The insulation resistance between a switch terminal
and a case, and between the terminals whose contacts
are in the OFF position shall be at least T M when
measured by the method as specified in Sec. 7.2.

5.2 Contact Resistance

When the switch is tested by the method as specified in
Sec. 7.3, voltage drop between its terminals caused by
contact resistance shall not exceed the value given in
Table 2.

Table 2 Voltage Drop

Items Voltage drop (V)
Before endurance test 0.2
After endurance test 0.3

5.3 Operation

When tested by the method as specified in Sec. 7.4, the
switch shall be actuated (its contact shall be set on the
OFF position in case of NC type and on the ON posi-
tion in case of NO type) at the working temperature
indicated in Table 1 above and shall be reset to its
normal contact position in the specified resetting tem-
perature range.

5.4 Thermal Response

When the switch is tested by the method as specified in
Sec. 7.5, its contact shall be actuated in 90 seconds or
less.

5.5 High/Low Temperature Resistance

When tested by the method as specified in Sec. 7.6, the
switch shall show no abnormality in any part and shall
neither be actuated at any other temperature than the
working temperature specified in Table 1 above nor be
reset at any temperature not falling within the speci-
fied resetting temperature range.

5.6 Water Resistance

When tested by the method as specified in Sec. 7.7, the
switch shall show no abnormality in any part, and its
insulation resistance shali meet the requirements of Sec.
5.1 above, while the contact resistance shall satisfy the
“before endurance test” value as specified in Sec. 5.2.

Full document details: JSAE D404 1986

5.7 Vibration Resistance

When tested by the method as specified in Sec. 7.8, the
switch shall show neither contact fluttering nor abnor-
mality. After the test, its contact resistance shall satisfy
the “before endurance test’” value as specified in Sec.
5.2 above and its operation shall meet the requirements
of Sec. b.3.

5.8 Durability

When the switch is tested by the method as specified in
Sec. 7.9, its insulation resistance shall meet the require-
ments of Sec. 5.1 above and its contact resistance shall
satisfy the “after endurance test” value as specified in
Sec. 5.2. In addition, its operation shall meet the
requirements of Sec. 5.3. However, a deviation from
the initial values of working temperature and resetting
temperature shall be 4°C max.

5.9 Terminal Strength

When tested by the method as specified in Sec. 7.10,
the switch terminals shall not show loosening, harmful
deformation or any other abnormalities in any of their
fixing parts.

6. Construction, Shape and Dimensions

6.1 General Construction

The switch shall be simple, robust and easy to handle
as far as possible, and its parts shall never be loosened
during operation.

6.2 Operating Mechanism

The switch shall operate in response to the temperature
of thermometric element, and the operatingmechanism
shall be of such construction that, in normal operating
position, its contact may be actuated when the tem-
perature rises from the normal level up to the working
level as given in Table 1 above and may be reset when
the temperature drops from a higher level down to the
resetting temperature range as indicated in Table 1.

6.3 Shape and Dimensions

The shape and dimensions of the switch shall be as
shown in the Attached Fig.
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7. Testing
7.1 Testing Conditions

7.1.1 Standard Atmospheric Conditions for Testing

Unless otherwise specified, the switch shall, as a rule,
be tested under the normal temperature and humidity
conditions as defined in JIS Z 8703 “Standard Atmos-
pheric Conditions for Testing”.

7.1.2 Electrical Measuring Instruments

The voltmeter and ammeter us_ed shall be of Class 0.5
or higher as defined in JIS C 1102 “Electrical Indicat-

ing Instruments’”. The insulation resistance tester used
shall be one for 250 or 500 V as defined in JIS C 1301
“Insulation Resistance Testers (Magneto Generator
Operated)” or JIS € 1302 “Insulation Resistance
Testers (Battery Operated)’’.

7.1.3 Thermometer

The thermometer used shall have a minimum gradua-
tion of 0.2°C or less.

7.1.4 Testing Apparatus

The testing apparatus used shall include a tank con-
taining a temperature controllable test liquid such as
coolant in which the thermometric element of the
switch can be inserted. When testing, it shall be abie to
connect the load to the switch so as to apply on the
switch such test voltage as defined in JIS D 5005
“Testing Voltages for Automotive Electric Equip-
ments”’,

7.2 Insulation Resistance Test

With the switch contact set on the OFF position, the
insulation resistance shall be measured between ter-
minals and between terminals and metallic part of the
switch case.

For the switch of thermoferrite type, an insulation
resistance tester for 260 V shall be used.

7.3 Contact Resistance Test

The voltage drop caused by the contact resistance of
the switch shall be measured between the switch termi-
nals with the normal operating load connected to the
switch to apply the specified test voltage on it. This
measurement shall be made three times and a mean
value of three measured results shall be evaluated. If
the switch has lead wires, the lead wire resistance shall
be excluded.
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7.4 Operation Test

The operation test of the switch shall be made as fol-
lows:

(1) The switch is set in the test apparatus and the
temperature of test liquid is raised at a rate of
1°C/min or less from the normal level up to the
working level or higher. During this tempera-
ture rise, a temperature at which the switch is
actuated is measured.

(2) Then, the test liquid temperature is lowered at
a rate of 1°C/min or less down to the resetting
level or lower. During this temperature drop, a
resetting temperature is measured.

7.5 Thermal Response Test

The switch kept at the temperature of 2345°C shall be
placed in the test liquid tank kept at the temperature
20°C higher than the working temperature and the
time elapsed till the switch contact is actuated shall be
measured.

7.6 High/Low Temperature Resistance Test

The high/low temperature resistance test of the switch
shall be done as follows:

(1) The switch shall be placed in a low temperature
thermostatic chamber and the chamber tem-
perature shall be lowered to -30°C. After
having been practically stabilized at this tem-
perature, the switch shall be left for 4 hours in
the chamber and then subjected to operation
test as specified in Sec. 7.4.

{2) The switch shall be placed in a high tempera-
ture thermostatic chamber and the chamber
temperature shall be raised to 120°C. After
having been practically stabilized at this tem-
perature, the switch shall be left for 4 hours in
the chamber and then subjected to operation
test as specified in Sec. 7.4.

In this case, the temperature test may be con-
ducted starting from the high temperature as
specified in Sec. 7.4 (2).

7.7 Water Resistance Test

The switch shall be subjected to the test R2 (or S1 for
the switch requiring waterproofness) as defined in JIS
D 0203 “Method of Moisture, Rain and Spray Test for
Automobile Parts”. After this test, the switch shall be
left for 24 hours under the normal temperature and
humidity conditions and then subjected to the insula-
tion resistance test and contact resistance test as spec-
ified in Sec. 7.2 and 7.3, respectively.
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