JAPANESE AUTOMOBILE STANDARD

JASO C 460-88

Vacuum Pump Test Procedure
for Vacuum Servo Brake

1. Scope

This standard specifies test procedures for vane
type vacuum pumps used for automotive vacu-
um servo brake.

Remark: In this standard, units and numerical values are
based on Sl {International System of Units), while
units and numerical values given in { ] are cus-
tomary units system, and are-given for reference.

2. Purpose

This standard aims to standardize the unified
procedure of the rig test on the test stand for au-
tomotive vacuum pumps.

3. Definitions

Meanings of major terms used in this standard
shall be as follows:
(1) Vane Type Vacuum Pump
A vacuum pump having vanes adjoining
the casing in the rotor, by which air is in-

haled from inlet side and exhausted to

outlet side through the portion between
vanes

{2} Input Torque
A torque required to drive a vacuum pump

{3) Check Valve
A valve to hold negative pressure

{4) Open to Atmosphere
A state of a vacuum pump of which inlet
side is open to atmosphere

{5) Achievable Vacuum
The maximum degree of vacuum achieva-
ble under a certain condition

{6) Pump Capacity
A geometric cubage displaced by a cycle
of vacuum pump operation

4. Type of Tests

The types of tests defined in this standard are as
follows.
(1) Vacuum Test
(including tests for air tightness)
{2) Input Torque Characteristic Test
(3) Oil Quantity Test
(4) Oil Temperature Test
{temperature difference between inlet
and outlet)
(5) Low Temperature Starting Performance
Test
(6) Noise Test
(7) Vibration Test
(8) Corrosion Resistance Test

Applicable Standards: JIS C 1502
JIs D 1601
JIS Z 2371
JIS Z 8703
JIS Z 8731

Sound Level Meters

Vibration Testing Method for Automobile Parts

Methods of Sait Spray Testing

Standard Atmospheric Conditions for Testing

Methods of Measurement and Description of A-weighted

Sound Pressure Level

Reference Standards: JIS B 0125
JIS B 0142
JIS D 0107

Graphic Symbols for Fluid Power System
Glossary of Terms for Qil Hydraulic and Pneumatics
Glossary of Terms Relating to Braking Equipment of

Automobiles

JASO C 452
JASO Z 214

Vacuum Servo Units for Automobile Brakes

Glossary of Terms Relating to Vibration and Noise of

Automobiles .

Full document details: JSAE C460 1988

Documents


http://www.avadocuments.com/doc/jsae-c460-1988
http://www.avadocuments.com/doc/jsae-c460-1988

JASO C 460-88

5. General Requirement of Tests

The general requirement for the tests shall be as
follows.
{1) Tank Capacity 10+0.5¢
{2) Type of Oil
SAE 10W-30, provided, # 30 is accepta-
ble for other than cold season.
{3) Hydraulic Pressure
300+ 50 kPa (3+0.5 kgf/cm?)
(4) Oil Temperature 80x5°C
(5) Rotating Speed
High speed type: 1000, 1500, 5000,
10000 rpm
Low speed type: 1000, 1500, 3000,
5000 rpm
{6) Atmospheric Temperature
Ordinary temperature (20* 15°c) in ac-
-cordance with JIS Z 8703 (Standard At-
mospheric Conditions for Testing)
(7) Running in Operation i
The vacuum pumps to be tested shall, in
general, be given a suitable running in
operation in advance of the tests.
Remarks: 1. The capacity of tank includes capacity in the
pPIpINgs.

2. The oil pressure and oil temperature shall be
measured at the oil inlet port of the vacuum
pump.

3. The classification of either high or low rotating
speed type shall be determined upon agree-
ment between concerned parties.

6. Test Procedures
6.1 Vacuum Test
6.1.1 Vacuum Characteristics

Change as time proceeds of the pressure in a
tank after exhausting air from the tank with a
vacuum pump shall be measured.
(1) Test Apparatus
An example of the test apparatus is
shown in Fig. 1.
{2) Test Condition
The condition shall be in accordance with
the general conditions set forth in 5.
(3) Test Procedure
Maintaining the ambient pressure for the
tank, as well as the specified values of
rotating speed, oil pressure and oil tem-
perature for the vacuum pump, the pres-
sure in the tank shall be continuously
measured with simultaneous open of the
solenoid valve.

(4) Test Items and Records
{a) Table 2 shall be attached to the X-Y
recorder for recording.
(b) Special comments shall be recorded
in appropriate columns in the At-
tached Table 1.

6.1.2 Check Valve Air Tight Test

The vacuum loss in tank shall be measured with
stopping the vacuum pump.

(1) Test Apparatus
Same as those described in 6.1.1 {1).

(2) Test Conditions
For atmospheric temperature and oil tem-
perature, 2 conditions of the general re-
quirements defined in 5, and —20£2°C
are applied, and for other items, the
general requirements defined in 5, is
applied.

(3) Test Procedure
Selecting an arbitrary rotating speed, and
the vacuum of the tank to 65+ 1.5 kPa
{600+ 10 mmHg} and above, stopping
the vacuum pump, adjusting the cock so
as to set the vacuum at 65+ 1.5 kPa
{500+ 10 mmHg}, then measure the
vacuum loss at 15 seconds thereafter.

(4) Test Items and Records
The measured values shall be recorded in
the column for check valve air tightness
in the Attached Table 2.

6.2 Input Torque Characteristic Test

The input torque corresponding to the rotating
speed of the vacuum pump shail be measured.
(1) Test Apparatus
An example of the test apparatus is
shown in the Attached Fig. 2.
(2) Test Conditions
The load to the vacuum pump shall con-
sist of 3 conditions such as open to at-
mosphere, vacuum of 6b*x7 kPa
{500+ 50 mmHg] and achievable vacu-
um, and for other items, the general re-
quirements defined in 5, shall be applied.
(3) Test Procedures
The test shall be conducted in accor-
dance with the following procedures
upon maintaining the oil pressure and oil
temperature at the specified values.
(a) When measurements for open to at-
mosphere and achievable vacuum are
conducted, the input torques at the
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(4

points corresponding to the rotating
speeds gradually increased from
1000 rpm upto the maximum rpm
shall be continuously measured.

(b} When the vacuum is measured at
651 7 kPa {600+ 50 mmHg]j, the in-
put torque shall be measured at the
specified vacuum by adjusting the
cock, maintaining the rotating speed
at the specified value.

Test Items and Records

(a) The records shall be made upon at-
taching the graph as shown in the At-
tached Table 3 onto the X-Y recorder.
When the measurement is conducted
at vacuum of 65+7 kPa {500+ 50
mmHg}, the measured data shall be
plotted on the Attached Table 3 for
preparation of the graph.

(b} Any special comments shall be
described in an appropriate column in
the Attached Table 1.

6.3 Qil Quantity Test

Oil quantity supplied into the vacuum pump shall
be measured.

m

{2)

(3)

(4)

Test Apparatus

An example of the test apparatus is

shown in the Attached Fig. 3.

Test Conditions

The achievable vacuum shall be taken as

the load of the vacuum pump, and for the

other items, the general requirements de-

fined in 5, above shall be applied.

Test Procedure

Oil flows (cm3/min} at each rotating

speed shall be measured upon maintain-

ing the oil pressure, oil temperature and

rotating speed at the specified values. In

a case that a flow metre cannot be

provided, likewise the measurement shall

be accomplished by putting a graduated

measuring cylinder at the outlet side.

Test Items and Records

(a) The measured flow quantity shall be
recorded on the Attached Table 4.

(b) An special comment shall be recorded
in an appropriate column in the At-
tached Table 1.

6.4 Oil Temperature Test

The oil temperatures at the inlet and outlet ports
of the vacuum pump to which the oil is supplied
shall be measured.

(1) Test Apparatus
An example of the test apparatus is
shown in the Attached Fig. 4.
(2) Test Conditions
Other than the items described below
shall be in accordance with the general re-
quirements in 5, above.
(a) Load of Vacuum Pump
Achievable vacuum
{b) Rotating Speed
The maximum rotating speed in the
general requirements defined in 5.
{(c) Oil Pressure
400+ 20 kPa {4+ 0.2 kgf/cm?}
500+ 20 kPa {5+ 0.2 kgf/cm?}
600+ 20 kPa {6+ 0.2 kgf/cm?
{3) Test Procedure
The oil temperature shall be measured at
the inlet and outlet ports after setting out-
let oil temperature at each oil supply pres-
sure defined in 6.4, {2), (c) upon
maintaining the oil temperature, load and
rotating speed at the specified values.
{4) Test Items and Records
{a) The setting values of oil temperature
for the inlet and outlet shall be record-
ed into the Attached Table 4.
{b) Any special comment shall be record-
ed in an appropriate column in the At-
tached Table 1.

6.5 Low Temperature Starting Performance
Test

The vacuum build up characteristics of a vacu-
um pump under low temperature shall be
measured.
(1) Test Apparatus.
An example of the test apparatus is
shown in the Attached Fig. 5.
(2) Test Conditions
For other than the below mentioned, the
general requirements defined in 5, shall
be applied.
(a) Atmospheric Temperature and Oil
Temperature
-30+x2°C -20%x2°C
-10£2°C 0x2°C
(b) Rotating Speed O ~ 1500 rpm
(3) Test Procedures
(a) After establishing the thermal condi-
tions at each condition defined in 6.5
{2) (a), leave for at least 1 hour as
they are.
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(b} Starting the oil pump, running the
vacuum pump with the running mode
as shown in the Fig. drawing by ad-
justing to maintain the specified oil
pressure at the vacuum pump inlet,
then the vacuum characteristics shall
be continuously measured within 10
minutes after the wvacuum pump
starting.

(4) Test Items and Records

(a) The measurement shall be conducted
upon attaching the Attached Table 5
onto the X-Y recorder.

(b) Special comments shall be recorded
into the appropriate column of the At-
tached Table 1.

(2)

Test Conditions

For other than the items as listed below,

the general requirements in 5, shall be

applied.

{a) Rotating Speed
Each rotating speed in the general re-
quirements defined in 5, and from
1000 rpm to the maximum rpm de-
fined in the general requirements in 5
{5000 rpm or 10000 rpm).

{b) Position of Microphone
The position of the microphone shall
be such a point where is 300 mm
apart from the surface of the vacuum
pump, and the direction shall be de-
termined upon agreement between
the parties concerned.

6.6 Noise Test (3) Test Procedure

Maintaining the oil pressure and oil tem-
perature at the specified values, 3 types
of tests as described in the following (a),
{b) and (c) shall be conducted.

Noises of vacuum pumps at each rotating speed
shall be measured.
(1) Test Apparatus

(a) An example of the test apparatus is
shown in the Attached Fig. 6.

(b) Test Environment
It is recommendable to conduct the
noise test in an anechoic chamber or
semi anechoic chamber as shown in
the Attached Fig. 6.

(c) Noise Metre
Noise metres prescribed in JIS C
1502 (Sound Level Metres) or equiv~
lent or better shall be used.

(d) Background Noise
The ' countermeasure against in-
fluence from background noise shall
be in accordance with JIS Z 8731
(Methods of Measurement and
Description of A-weighted Sound
Pressure Level). The background
noise referred herein means a noise
emitted when the driving mechanism
is running, but the vacuum pump
does not operate.

{a) The noise level corresponding to

rotating speed shall be continuously
measured with A-characteristics of
the noise metre upon gradually in-
creasing the rotating speed from
1000 rpm under a state with achieva-
ble vacuum as the load vacuum
pump.
If an unusually high noise level is de-
tected at a certain rotating speed in
the test, the said condition shall be
added to the test defined in (c).

{b) Setting the rotating speed of the
vacuum pump at each rotating speed
involved in the general requirements
in 5, the noise level shall be continu-
ously measured within the range of
the load of vacuum pump from open
to atmosphere to achievable vacuum
with A-characteristics of noise metre.
If an unusually high noise level is de-
tected during the test, the said condi

Fig. Running Mode for Low Temperature Starting Characteristics
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(c)

tion shall be added to the test defined
in (c). .
Allowing the load of the vacuum

“pump in a state of achievable vacu-

um, setting the rotating speed at each
rotating speed of the general require-
ments in 5, the noise levels at each
rotating speed shall be measured.

{4) Test Items and Records

(a)

(b)

Recording shall be made upon attach-
ing the Attached Table 6 onto the X-Y
recorder. When the items described in
{b) are measured, the measured
values shall be likewise plotted on the
Attached Table 6 to form a graph.
Special comments shall be recorded
in the appropriate columns in the At-
tached Table 1.

6.7 Vibration Test

The functional durability when applied vibration
to the vacuum pump shall be examined. The test
method shall be in accordance with JIS D 1601
{Vibration Testing Method for Automobiles
Parts) and be determined upon agreement be-
tween the parties concerned.

6.8 Corrosion Resistance Test

The corrosion resistance of the vacuum pump
shall be examined by the salt spray testing. The
test method shall be in accordance with JIS Z
2371 (Methods of Salt Spray Testing) and be
determined upon agreement between the par-
ties concerned.
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Attached Fig. T Example of Vacuum Test Apparatus

Vacuum metre

Cock
Solenoid
valve Pressure
pickup
X-Y Recorder
- Vacuum (o)
Variable motor . tank
’ Oil pressure
or converter gauge o
O
Q M ,
Rotating .
Test specimen of .
metre vacuum pump Relief (:]
valve
_§ Qil pump
Thermometre l ,
QOil tank

Attached Fig. 2 Example of Input Torque Characteristics Test Apparatus

X-Y Recorder

O
Vacuum metre
0] Cock
o . Solenoid
Strain metre valve
T s
L Vacuum
Variable motor . tank
v Oil pressure
or converter Torque gauge
metre
M 9
Rotating
metre Test specimen of Relief
vacuum pump valve
5 ‘ Oil pump
Thermometre

Oil tank
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