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1. Purpose
This standard shall be for breaking in an engine in order to prevent problems from
insufficient lubrication of engine friction system and make an engine put forth its own

performance before performance measurement.

2. Scope of Application

This standard shall be applicable for diesel engine.

3. Driving Preparation
3.1 Units and terminology
(1) Units : Units are based on Clause 5 of reguiations for technical standard
formulation(ESM1-0001).
(2) Shaft horse power . Output power of shaft at which power is extracted
(3) Rated horse power . Power for continuous driving within specified time at rated
speed of revolution under specified states and driving condition
(4) Maximum power : Maximum power engine can generate
(5) (Output) Torque : Torque of shaft at which power is extracted
(6) Load : An object absorbing available energy generated by engine or that condition
(7) Full load : Maximum load under specified condition
(8) Idle : Low speed revolution under no load condition of engine
Annotation) Above-mentioned power means ‘Net’ power. When distinguishing between
‘Gross’ power and ‘Net’ power, ‘Net’ power shall accord with install condition
A of Additional table 1 and ‘Gross’ power with install condition B.(non-
supercharged engine)
3.2 Driving type
3.2.1 Break-in driving for 22 hours : In case of new engine

3.2.2 Break-in driving for 10 hours : In case of following
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(1) In case of changing pistons or liners with new ones for an engine broken in
sufficiently
(2) In case that 22 hours of break-in is required but time isn’t enough
3.2.3 22 hours + required additional mode time(specified by test client) : Driving for
specially important purpose
3.2.4 Break-in driving for 95 minutes : Iin case of inspecting mass-produced engine
3.3 Engine conditions
Equalize engine conditions with those in 3.3 of KES T-CO08(Full Load Performance

Test) In principali. With test client’'s agreement, some of supplementary parts may be

omitted.
3.4 Driving conditions

(1) Engine adjustment and ignition driving : If engine adjustment and ignition driving are
carried out, omit this step. If not, carry out engine adjustment and ignition driving
according to KES T-C007(Standard of Engine Adjustment and Ignition).

(2) Coolant temperature : If coolant temperature is specified for each engine, follow the
specification. If not, temperature shali be controlled with 80 + 5T in principal.

(3) Lubricant temperature : If coolant temperature is specified for each engine, follow

the specification. If not, temperature shall be controlled with 93 + 2°C in principal.

3.5 Equipment and instruments

See ‘Equipment and instruments’ in 3.5 of KES T-C008.

4. Driving method
4.1 Driving procedure
Carry out driving as following procedure.

4.1.1 Inspection items on break-in driving : After checking problems of engine parts and

test devices, inspect following items with idling condition.
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(1) Lubrication condition of rocker arm, etc.

(2) Oil pressure

(3) Leakage of coolant
(4) Leakage of fuel

(5) Unusual noise

(6) Other abnormal parts

4.1.2 Break-in driving

KES T-C006

Setup method for engine RPM and load for break-in driving shall be as follows

(1) Break-in driving for 22 hours : In case of no comment on break-in driving by

engines(Additional table 2), carry out driving according to following method.

No. Engine RPM* Load Driving time

L 1000rpm No load ﬂmfh;ii';‘,i{geﬂ for

2 1000rpm 1 20% of maximum torque | 2 hours

3 | 34.7% of rev. at maximum power | 20% of maximum torque | 2 hours

4 41.7% of rev. at maximum power 20% of maximum torque 1 hour

.5 | After stopping the car, fastening more tightly head bolt and adjust valve clearance.
6 41.7% of rev. at maximum power 30% of maximum torque | 4 hours _

7 48.6% of rev. at maximum power j 30% of maximum torque ; 2 hours

8 55.6% of rev. at maximum power 30% of maximum torque | 1 hour

9 55.6% of rev. at maximum power | 40% of maximum torque J 2 hours

10 ﬁ 55.5% of rev. at maximum power 50% of maximum torque 2 hours

11 After stopping the car, fastening more tightly once more and adlest valve clearance.

12 62.5% of rev. at maximum power 50% of maximum torque 2 hours

13 | 62.5% of rev. at maximum power *60% of maximum torque 1 hour

14 69.4% of rev. at maximum power | 60% of maximum torque 1 hour

15 76.4% of rev. a*t maximum power 60% of maximum torque 1 hour

16 83.3% of rev. at maximum power 60% of maximum torque 1 hour

| Total | 22 hours

Annotation (Y Check operation condition of each part before driving.

¥ Round off engine RPM to third place.
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Example : In case that RPM at maximum power for 2.0{ diesel engine equals 4650rpm and

maximum torque equais 12kg- m

NO. Engine RPM Load Driving time

1 1000 rpm Un load | Checking each part condition
2 1000 rpm 2.4 kg.m ) 2 hours

3 1600 rpm 2.4 Kkg.m | 2 hours

4 1900 rpm 2.4 kg.m | 1 hour

5 After stopping the car, fastening more tightly head bolt and adjust valve clearance.
6 1900 rpm 3.6 kg.m 4 hours

7 2300 rpm | 3.6 kg.m [ 2 hours

8 2600 rpm 3.6 kg.m | 1 hour

9 2600 rpm 4.8 kg.m | 2 hours

10 | 2600 rpm 6.0 kg.m | 2 hours

11 t After stopping the car, fastgning more tightly once more and adjust valve clearance.
12 | 2900 rpm | 6.0 kg.m | -2 hours

13 2900 rpm 7.2Kkg.m 1 hour

14 3200 rpm H 7.2kg.m | 1 hour

156 | 3600 rpm o 1 7.2kg.m 1 hour

16 3900 rpm 7.2kg.m 1 hour

(2) Break-in driving for 10 hours : In case of no comment on break-in driving by

engines (Additional table 2), carry out driving according to following method.
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