JAPANESE AUTOMOBILE STANDARD

JASO M352:1998

Automotive gasoline engines - Bench engine test procedure for

evaluating combustion chamber deposits formed from detergent

additives in spark-ignition

1. Scope

This standard specifies the test method for evaluating the
influence of detergent additive in gasoline on the formation
of combustion chamber deposits in an automobile gasoline
engine.

2. Applicable Standards

This standard contains references to the following
standards, which by inclusion, constitute provisions of this
standard. Use the latest edition of these standards.

JIS K 2010 Industrial
Classification

JIS K 2202 Motor Gasoline

JIS K 2249 Testing Methods for Density of Crude Oil and

Products, and

Liquid Lubricants-ISO Viscosity

Petroleum Petroleum
Measurement Tables Based on a Reference
Temperature of 15°C

JIS K 2254 Petroleum
Distillation Characteristics

JIS K 2258 Testing Method for Vapor Pressure of Crude
Oil and Petroleum Products

JIS K 2261 Petroleum Products-Motor

Fuels-Determination  of
Gum-Jet Evaporation Method

JIS K 2272 Testing Method for Ash and Sulfated Ash of
Crude Oil and Petroleum Products

Products-Determination of

Gasoline and

Aviation Existent

JIS K 2280 Petroleum Products-Fuels-Determination of
Octane Number and Cetane Number

JIS K 2283 Crude Petroleum and Petroleum Products-
Determination of Kinematic Viscosity and
Calculation of Viscosity Index from Kinematic
Viscosity

JIS K 2501 Petroleum
Determination of Neutralization Number

JIS K 2536 Liquid Petroleum Products-Determination of
Hydrocarbon Types

JIS K 2541 Crude Oil and
Determination of Sulfur Content

Products and Lubricants-

Petroleum Products-
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JIS K 2580 Petroleum Products-Determination of Colour
JIS Z 8401 Rules for Roundings off of Numerical Values
JPI-58-24 Determination of Gasoline Dilution Ratio of

Engine QOil

3. Definitions

Definitions of terms used in this standard follow.

a) Combustion chamber deposits

Deposits attached to the cylinder head bottom and piston
top comprising a combustion chamber. This does not
include deposits on intake valves, exhaust valves, spark
plugs, gaskets, piston top land and opposite cylinder liner at
its top dead center.

b) Base gasoline

Gasoline free of detergent additives. Used here as a control
sample in comparative studies on the influence of detergent
additives.

c) A detergent for calibration

Detergent additive prepared in advance to verify correct
calibration.

4. Test Facilities and Equipment

The type of engine to be used for the test is described below.
The following is a description of the items to be used in the
test including; the engine with exhaust pipe, measurement
and control equipment required for setting, modification,
and testing.

4.1 Test engine

An engine with the specifications shown in Table 1, with the
following modifications, shall be used.

a) Oil filter

A standard oil filter shall be used.

b) Cooling fan

A cooling fan shall not be used.

¢) Thermostat

A full-open thermostat shall be used (the stroke at full open
shall be 8.0 mm or more).

d) Power steering pump

A power steering pump shall not be used.
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e) Setting of exhaust pipes f) Fuel supply system
The exhaust pipe layout up to the catalytic converter shall A fuel supply system using a fuel pump equivalent to the
be the same as when it is installed on an automaobile. In one installed on an automobile shall be used.

general, the layout beyond the catalytic converter shall not
be modified. If a modification is required, an adjustment
shall be made before use so that the exhaust pressure is the
same as when the exhaust pipe is installed on an
automobile.

Table 1 Main specifications related to engine

Engine type Honda F22B
Type Water cooling 4 cycle gasoline engine
Number of cylinders Straight four
Shape of combustion chamber Pent roof type
Valve mechanism SOHC 4 valves (Intake x 2, exhaust
X 2)

Bore X stroke (mm) 85.0x95.0
Displacement (cm®) 2156
Compression ratio 8.8
Compression pressure  MPa (r/min) | 1.23 (200)
Maximum power kW (r/min) 106 (5600)
Maximum torque N-m (r/min) 196 (4600)
Intake Open (° ATDC) 15
valve Close (° ABDC) 30
open/clos
e period
(1 mm lift)
Exhaust Open (° BBDC) 35
valve Close (° BTDC) 15
open/clos
e period
(1 mm lift)
Valve Intake (mm) 0.24~0.28
clearance | Exhaust (mm) 0.28~0.32
Ignition ° BTDC (r/min) 15 (700)
timing

Qil pan upper limit 3.5
Quantity (L)
of When a filter is 3.8
lubricant replaced L
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4.2 Engine cooling system

a) Cooling system

The engine shall be cooled using an engine coolant
temperature controller with a water cooling heat exchanger
or a device having an equivalent function.

b) Coolant

A coolant available on the market shall be used. It shall be
diluted as necessary.

4.3 Engine oil cooling system
The engine oil shall not be cooled by means of special
equipment.

4.4 Measuring device

The following measuring devices shall be used.

a) Engine operation condition measuring and controlling
device.

Devices which can effectively measure the items shown in
Table 7 and control the test operation conditions shown in
Table 6 shall be used.

b) Blow-by gas flow meter.

A measuring device composed of a surge tank, gas meter,
and vacuum pump, etc. shall be used. (An example is
shown in Fig. 1.)

c) Combustion chamber deposit thickness tester

An eddy current coating thickness tester which can
measure increments of umshall be used.

Atmospheric

pressure P
7

/
0.5

Water manometer

p
L

d) Combustion chamber mass measuring device

A mass measuring device which can measure increments of
0.1mg shall be used.

4.5 Extracting and measuring of temperature, pressure,
etc.

Appendix 1 describes the procedures for extracting and
measuring the following; engine cooling water inlet and
outlet temperatures, oil temperature in oil pan, engine oil
pressure, exhaust gas temperature, exhaust pressure, air-
fuel ratio, intake manifold pressure, intake air temperature,
fuel temperature and exhaust gas components.

5. Base Gasoline for test

Gasoline equivalent to Class 2 (regular gasoline) defined in
JIS K 2202 shall be used. The base gasoline shall be free of
detergent additives and oxygenated components.
Reference properties are shown in Explanatory Table 1.
Gasoline with the same properties shall be used in each

series of tests.

6. Test engine oil

Gasoline engine oil with SAE 10W-30 viscosity grade and
meeting APl SJ classification shall be used. Reference
properties are shown in Explanatory Table 2. Engine oil
with the same properties shall be used in each series of

tests.
Surge tank Surge tank
3~5L 3~5L
Thermocouple

/
-

ol

G

ACUUM pump
130~1560 L/min

./ |

Gas meter
or rotameter
10~~5000 L/h

Remark: The following equation can be used to correct measurements to a flow rate at 27°C and 101 kPa.

273 +27

P
273+t

Q=Q1x 101

Where,Q : Flow rate of blow-by gas at 27°C and 101 kPa (L/min)

Q1: Measured flow rate of blow-by gas (L/min)
t : Measured temperature of blow-by gas (°C)

P : Atmospheric pressure in measuring blow-by gas (kPa)

Fig. 1 Blow-by gas flow rate measuring device (Example)
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7. Detergent for calibration

7.1 Confirmation test by detergent for calibration

When a test engine is used for the first time, use a base
gasoline, or when necessary, complete an initial
confirmation of test conditions in accordance with 8. Test
using a base gasoline and a gasoline with 400 vol ppm of
detergent for calibration.

Confirmation of the validity of test conditions shall be
determined by measuring the mass of combustion chamber

deposit generated by gasoline with detergent for calibration

and then that generated by the base gasoline. If the
difference is 177.7 +/-63.4 mg/cylinder, the test engine, test
gasoline, etc. is acceptable.

7.2 Type of detergent for calibration

The detergent for calibration is described in Table 2. The
typical properties of detergent for calibration are shown in
Table3.

Table 2 Type of detergent for calibration

Name Description

DCA1 Detergent to confirm the validity of the test condition (engine condition).

Note: DC stands for Detergent for Calibration.

Table 3 Typical property of detergent for calibration

Measurement item Central value Test method
Density (g/cm?) 15°C 0.865 JIS K 2249
Kinematic viscosity (mm?/s) 40°C 76 JIS K 2283
Total acid number (mgKOH/g) 9(8~12) JIS K 2501
Calor (ASTM color) 5 orless JIS K 2580

8. Test
8.1 Test procedure
8.1.1 Assembly of engine

Use and assemble the replacement parts shown in Table 4

according to the maintenance procedure.

Note: Chassis maintenance for HONDA Odyssey maintenance procedure
HONDA F22B SOHC/SOHC VTEC engine maintenance
Structure in HONDA Qdyssey maintenance procedure

Document No. 60SX000
Document No. 60PIEQOD
Document No. 60SX010

Table 4. Replacement parts
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Part name Part No. Quantity
Spark plug 98079-5514G (NGK: ZFR5F-11) 4
Spark plug (interchangeable article) | 98079-5515G (DENSO:KJ16CR-L11) (4)
Gasket kit, cylinder head 06110-POD-030 1 set
Gasket, exhaust pipe 18212-SB2-961 2
Oil filter 15400-PR3-003 1
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