JAPANESE AUTOMOBILE STANDARD JASO C 467-97

Wheel speed sensor for ABS

1. Scope (4) Standard output voltage
Sensor output voltage measured in the specified mount-
ing condition and measuring condition using the stan-
dard sensor rotor.

(5) Air gap

This standard specifies the electromagnetic pick-up type wheel
speed sensor (hereinafter referred to as "sensor") that is used
for an anti-lock brake system of automaobile.

Remarks:
Gap betw i i
Applicable standards of this standard are as follows. of t‘;:e neen dt:,tecftw:? edge :f ﬂ:: sensor and tooth tip
JIS C 0041 Basic environmental testing procedures sensorrotor facing each ofher.

(6) Load circuit
Circuit simulating the sensor signal input circuit of the
electronic control unit which is used for measuring the
output characteristic of the sensor.

(7) Bush
Parts retaining the sensor by spring force inserting the
bush into the sensor mounting hole.

(8) Sensor holder
Sensor mounting fitting for a large-size car. An example
of other designations is bracket.

(9) Sensor harness
Wiring parts attached to the sensor detector and as elec-

part 2: tests, test ea: shock
JiS C 0044 Basic environmental testing procedure
part 2: tests, test ed: natural drop
JIS C 1102 Electrical indicating instruments
JIS C 1302 Insulation resistance testers (battery operated)
JiS D 1601 Vibration testing method for automobile parts
JIS K 6301 Physical testing methods for vulcanized rubber
JIS Z 2371 Method of salt spray testing
JIS Z 8703 Standard atmospheric conditions for testing

2. Definitions

Definitions of major terms used in this standard are as follows. tric wire, its connecting terminals and other parts into
(1) Electromagnetic pick-up type wheel speed sensor one unit.
This sensor consists of permanet magnet, coil and the (10) Sensor harness bracket
like. Steel or plastic parts fixing harness to automobile.
The system is that magnetic flux generated from perma-
nent magnet varies depending on rotational speed of 3. Type

the sensor rotor rotating together with the wheel and al-
ternating voltage having frequency in proportion to rota-
tional speed of the wheel is generated by electromag-
netic induction.

(2) Sensor rotor
Parts rotating with wheel and varying magnetic flux gen- Performance of the sensor is as shown in Table 2 when the
erated from the sensor by change of crest and bottom of tests specified in 7 are conducted.
tooth facing the sensor. Other designations of this parts
are ring, toothed wheel, exciter, pulser ring and the like.

(3) Standard sensor rotor
Sensor rotor being used for measuring the standard out-
put voltage.

Types of the sensor are classified as shown in Table 1 depend-
ing on types of automobile using the sensor.

4. Performance

Table 1 Types of sensor

Classification Use

For passenger car{  Mainly mounted to the chassis of passenger car and used.

For large-size car Mainly mounted to the chassis of truck, trailer, etc. and used.
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Table 2 Performance

Item Performance Paragraph No.in
testing method
(1) Standard output Table 3 shall be satisfied. 7.2
voltage :
(2) Coil resistance The range shall be 0.9~2.5 kQ and within £ 20% of 7.3
the resistance agreed between the parties concerned. :
{3) Insulation resistance] 100 kQ or more 7.4
(4) Cold resistance After testing, performances of (1), (2) and (3) shall be 7.5
(5) Heat resistance satistied. 7.6
(6) Thermal shock After testing, performances of (1), (2) and (3) shall be
X e 7.7
resistance satisfied and appearance of the sensor shall not be abnormal.
(7) Airtightness After testing, performances of (1), (2) and (3) shall be 7.8
- tisfied and water shall not penetrate into the sensor and
(8) High pressure sa
spray resistance appearance of the sensor shall not be abnormal. 7.9
(9) Corrosion After testing, performances of (1), (2) and (3) shali be
- e 7.10
endurance satisfied and appearance of the sensor shall not be abnormal.
(10) Vibration endurance| After testing specified respectively depending on presence 7420r7.13
and absence of resonance point, performances of (1), {2) and ::-mer 7 1 1
(3) shall be satisfied. :
{11) Shock resistance After testing, performances of (1), (2) and (3) shall be 7.14
(12) Drop resistance satisfiedand appearance of the sensor shall not be abnormal. 7.15
(13) Harness bending After testing, breaking and short-circuit of cable conductor 7.16
resistance and breaking of harness and cable surface shall not be found. ’
(14) Chemical After testing, performances of (1), (2) and (3) shall be
- - 717
resistance satisfied and appearance of the sensor shall not be abnormal.
(15) Ozone resistance After testing, appearance of the sensor, and attached rubber 7.8
parts shall not be abnormat. )

Table 3 Output voltage of sensor

Classification Standard output voltage

For passenger car| As specified between parties concerned

For large-size car | 280 mV p-p or more

5. Shape and dimensions

Shape and dimensions of the sensor are as follows.
(1) For passenger car these shall not be specified.
(2) For large-size car these shall be in accordance with Fig. 1.
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Fig.1 Shape of sensor

59 or less

40

16

Remarks : 1. The above dimensions are recommendable.

2. Reference Fig.1 shows the method of mounting the sensor.

Reference Fig.1 Mounting method

Sensor

Bush

Sensor holder

¢18
Hole

6. Working temperature range

The sensor shall work without abnormality of each part in the
temperature range shown in Table 4. However, the sensor har-
ness shall be excluded. When the temperature exceeds the
working temperature range in Table 4, it shall be agreed by the
parties concerned.
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Table 4 Working temperature range

Unit: °C
Classification Temperature
For passenger car -40~120
For large-size car -40~155
Documents
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7. Testing method
7.1 Atmospheric condition of test room

Unless otherwise specifically specified, atmospheric conditions
of the test room shall be the ordinary temperature (20 + 15°C)
and the ordinary relative humidity (65 + 20%) specified in JIS Z
8703. However, when the relative humidity has not influence
on the test results, it may be neglected.

7.2 Standard output voltage test
7.2.1 Purpose

This test aims to evaluate voltage of sensor output signals.

7.2.2 Testing apparatus

Voltmeter of accuracy of Class 0.5 or above specified in JIS C
1102 or oscilloscope and the device capable of rotating the sen-
sor rotor at the specified speed are used.

7.2.3 Operation

The sensor and the standard sensor rotor specified in Appen-
dix 1 are installed on the support base which has no influence
on the performance of the sensor and sensor rotor in the regu-
lar mounting condition. The standard sensor rotor is rotated in
the condition specified in Table 5 and voltage generated shall
be recorded.

Table 5 Standard output voltage testing condition

. Rotational speed of .
Classification Sensor rotor sensor rotor Air gap Load circuit
r/mm mm
For passenger car| Standard sensor rotor for passenger car 24 1.0 Not connected
For large-size car | Standard sensor rotor for arge-size car 60 0.7 As per Fig.2
Fig. 2 Load circuit
4 kQ
I
Sensor CP 5.6nF —— Vp-p
20 kQ 120 kQ
y

7.3 Coil resistance test

7.3.1 Purpose

This test aims to evaluate resistance of the coil used for the
sensor.

7.3.2 Testing apparatus

Direct-reading resistance meter of the minimum scale of 0.01KQ
is used. In addition atmospheric temperature in measuring re-
sistance shall be recorded.

7.3.3 Operation

Resistance value between the connector terminals of the sen-
sor shall be recorded.

7.4 Insulation resistance test

7.4.1 Purpose

This test aims to evaluate insulation resistance of the sensor.

7.4.2 Testing apparatus

Insulation resistance tester for 500V complying with JIS C 1302
is used.
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7.4.3 Operation

Insulation resistance value between terminal or lead wire of the
sensor and non-energized portion shall be recorded.

7.5 Cold resistance test
7.5.1 Purpose

This test aims to evaluate characteristics of the sensor after it is
exposed to low temperature atmosphere.

7.5.2 Testing apparatus

Thermostatic chamber capable of keeping the set temperature
specified in Table 6 is used.

7.5.3 Operation

The test specimen is put in the thermostatic chamber.

When its temperature reaches the set temperature shown in
Table 6, the test specimen is left as it is at the set temperature
during the period shown in Table 6. Thereafter the test speci-
men is picked up from the chamber. When water droplets at-
tach to the surface, they shall be removed. Then the test speci-
men is left as it is during 0.5 hours or more and performance is
measured by the testing method shown in 7.1 to 7.3 and char-
acteristics of the sensor shall be recorded.
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Table 6 Set low temperature and leaving time

Set temperature Leaving time
°C h
-40+2 70+2

7.6 Heat resistance test
7.6.1 Purpose

This test aims to evaluate characteristics of the sensor after it is
exposed to high temperature atmosphere.

7.6.2 Testing apparatus

Thermostatic chamber capable of keeping the set temperature
specified in Table 7 is used. The thermostatic chamber shall be
structured so that the test specimen does not receive direct
radiation from the heat source.

7.6.3 Operation

The test specimen is put in the thermostatic chamber.

When its temperature reaches the set temperature shown in
Table 7, the test specimen is left as it is at the set temperature
during the period shown in Table 7. Thereafter the test speci-
men is picked up from the chamber. Then the test specimen is
left as it is during 0.5 hours or more in the room temperature.
Performance is measured by the testing method shown in 7.1
to 7.3 and characteristics of the sensor shall be recorded.

Table 7 Set high temperature and leaving time

Classification Set temperature Leaving time
°C h
For passenger car 120+ 2 94 +2
For large-size car 165+ 2 144 +2

7.7 Thermal shock test
7.7.1 Purpose

This test aims to evaluate the deterioration of the characteris-
tics due to thermal fatigue for a period of the use of the sensor.

7.7.2 Testing apparatus

The thermostatic chambers should be capable of restoring to
the set temperature within 5 minutes after the test specimen is
put in the chamber. The following two types of the thermostatic
chambers or their combination are used.
(1) Thermostatic chamber capable of keeping -40 + 2°C.
(2) Thermostatic chamber capable of keeping 120 + 2°C or
thermostatic chamber capable of keeping 155 + 2°C.

7.7.3 Operation

The test specimen is put in the low-temperature thermostatic
chamber set at -40°C in advance. After leaving the test speci-
men as it is for a period of 0.5 hours or more, the test specimen
is picked up. Immidiately the test of the pattern specified in Fig.
3 and Table 8 is continuously conducted in the specified num-
ber of cycles, thereafter the test specimen is picked up from the
chamber and left as it is at the room temperature for a period ot
0.5 hours or more and performance is measured by the testing
method shown in 7.1 to 7.3. Characteristics of the sensor shall
be recorded and also it shall be confirmed that the appearance
and other conditions of the sensor are not abnormal. However,
when temperature exceeds the temperature range shown in
Table 8 it shall be agreed between the parties concerned.

Fig. 3 Thermal shock test pattern

High temperature

Ordinary temperature

Low temperature

.(T14e 2

faf =)

1 cycle

]

Remark: Leaving and transfer time in each testing state shall be as follows.

T2, T4: 30+)° mimutes
T1, T3: 1 minute or less
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Table 8 Set temperature of thermal shock test

Unit: °C
o Number of cycles
Classification Set temperature (cycle)
High temperature 120+ 2
For passenger car 200 or more
Low temperature 40+2
. High temperature 166+2
For large-size car 50 or more
Low temperature 4012
7.8 Airtightness test 7.8.3 Operation
7.8.1 Purpose The test specimen is put in the thermostatic chamber adjusted

at the temperature specified in Table 9 in advance and left as it
is for a period of time specified in Fig. 4. Thereafter the test
specimen is rapidly put in the water tank adjusted at the water
temperature specified in Table 8 and left as it is for a period of
time specified in Fig. 4. This pattern is regarded as 1 cycle
Thermostatic chamber capable of keeping the temperature (refer to Fig. 4) and the test of 20 cycles is continuously con-
specified in Table 9 and water tank are used. ducted. Then the test specimen is picked up from the water
tank. When water droplets are attached on the surface, they
are removed and performance is measured by the testing
method shown in 7.1 to 7.3.
Characteristics of the sensor shall be recorded and aiso it shall
be confirmed that the appearance of the sensor is not abnor-
mal and no water penetration is found.
Remark:
The connector shall be protected so that the terminals do
not wet.

This test aims to evaluate airtightness when the sensor exposed
to high temperature atmosphere is suddenly submerged.

7.8.2 Testing apparatus

Fig. 4 Airtightness test pattern
Thermostatic chamber

Atmosphere

Water tank

(1)
T (1) T2 Ts T4

1 cycle (2)

>

Notes (') Itis desirable that transfer time 71 and T of the test specimen is as short as possible.
(?) The first cycle only of th test shall be from Tz to Ta.

Remark: Leaving and transfer time in each testing state shall be as follows.
T1, Ts: 30 seconds or less
Tz: 3Q 5 mimutes
T4: 51 mimutes
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