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JASO  : Japan Automobile Standard Organization

PAJ  : Petroleum Association of Japan

JAMA   : Japan Automobile Manufacturing Association

SAE  : Society of Automotive Engineer

API    : American Petroleum Institute 

ASTM : American Society for Testing & Materials

EGR  : Exhaust Gas Re-circulation

ACEA : Association des Constracteurs Europeens Automobiles

Explanation of Abbreviation
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Sulfur contents in diesel fuel for off road in Europe
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Sulfur content in diesel fuel for off road in Europe vary 
in each country and rather higher than one for on road

Average sulfur contents in 
diesel fuel in Europe

France
Belgium
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1 – 2 stages injection by common rail/injection
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Common rail system

Comparison of combustion
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Common rail

Supply pump
Injector

It is always ready to 
inject very high 
pressurized diesel in 
common rail. By 
controlling solenoid 
valve on injector, 
nozzle will be open. 
This system can be 
possible to adjust 
pressure, injection 
timing and number 
of injection

Unit injector
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Solenoid valve
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Sulfuric acid will be produced in the blow-by gas when higher sulfur content in 
diesel fuel is used.This causes rust & wear on the engine parts.It is more severe 
on cooled EGR system

Acid neutralization/Soot dispersion/Acid stability
Required performance of engine oil



History History ��������JASO JASO � � �� � �� � �� � � ��������� � �� � �� � �� � � ��������Standard (1)Standard (1)
A Japanese engine has been tested using 
new oil of API CH-4, CG-4.
As the test result
����wear of engine parts has 
been occurred

A Japanese engine has been tested using 
new oil of API CH-4, CG-4.
As the test result
����wear of engine parts has 
been occurred

Amount of additives on API CH-4 & CG-4 is 
reduced to meet American engine
(high temperature combustion type)

As a result of engine test with API CH-4 &
CG-4, wear of engine parts has happened

Japan car maker has requested 
API to employee anti-wear 
performance on next standard

API has not taken the 
request after studying for
2 years and half. (1998)



In 1998, JAMA(Japan Automobile Manufacturing Association) ,PAJ(Petroleum Association of Japan) & 
additive makers has started to develop standard of diesel engine oil 
to meet Japanese engine. It was called “DX-1” then named “DH-1”

In 1998, JAMA(Japan Automobile Manufacturing Association) ,PAJ(Petroleum Association of Japan) & 
additive makers has started to develop standard of diesel engine oil 
to meet Japanese engine. It was called “DX-1” then named “DH-1”

In 1999����2000, Studied standard and testing method, and        
notified to all over the world at � � �� � �� � �� � � � � � �� � � �� � � �� � � � n meeting
In 1999����2000, Studied standard and testing method, and        
notified to all over the world at � � �� � �� � �� � � � � � �� � � �� � � �� � � � n meeting

In April 2001,started “ � 	� 	� 	� 	 -1”standardIn April 2001,started “ � 	� 	� 	� 	 -1”standard

Features of 
 � � �
 � � �
 � � �
 � � � DH-1 standard
���� Superior anti-wear(Less wear of sliding surface)





 Superior soot dispersion(Corresponding increasing soot by EGR)

���� Superior oxidation stability

History History ��������JASO JASO � � �� � �� � �� � � ��������� � �� � �� � �� � � ��������Standard (2)Standard (2)



��������JASO JASO � � �� � �� � �� � � ��������� � �� � �� � �� � � ��������Test StandardTest Standard

Anti wear

Oxidation stability

Washing performance
of piston/piston ring

Soot dispersion

Mitsubishi Motor4D34T engine test(JASO M354)
� Evaluate anti wear performance on sliding surface 
(For example rocker arm & valve system)

Mitsubishi Motor4D34T engine test(JASO M354)
� Evaluate anti wear performance on sliding surface 
(For example rocker arm & valve system)

Nissan Diesel TD25 engine test(JASO M 336)
� Evaluate washing performance of piston/piston ring

Nissan Diesel TD25 engine test(JASO M 336)
� Evaluate washing performance of piston/piston ring

ASTM engine test (Mack t-8A)
�Evaluate soot dispersion on engine with EGR

ASTM engine test (Mack t-8A)
�Evaluate soot dispersion on engine with EGR

ASTM engine test(Sequence����� �� �� �� � ����� �� �� �� �
� Evaluate oxidation stability on high temp combustion

ASTM engine test(Sequence����� �� �� �� � ����� �� �� �� �
� Evaluate oxidation stability on high temp combustion

Other test items
Anti rust, evaporation, matching for rubber/seal etc

ASTM : American Society for Testing & materials



Comparison of Comparison of � � � �� � � �� � � �� � � �� � � �� � � �� � � �� � � � & & � � �� � �� � �� � �� � �� � �� � �� � � standard(1)standard(1)
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DH-1 STD has been employed other test items which are not included on ASTM & ACEA
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 � � � �
 � � � �
 � � � � ���� �������� �������� �������� �������� ��������

�
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JASO DH-1 is an engine oil to meet Japanese engine with cooled 
EGR and can be used for both the latest emission control engine 
and current engines

Anti wear

Soot dispersion

Stability of 
oxidation

Comparison of Comparison of � � � �� � � �� � � �� � � �� � � �� � � �� � � �� � � � & & � � �� � �� � �� � �� � �� � �� � �� � � standard(2)standard(2)

STD

Performance



Outline of Indiana staring oxidization test(ISOT)
���� Purpose of testing: Evaluation of oxidization stability of engine oil

���� Testing condition:

Testing temp. 165.5�������� Testing time: 24,48,72 hours

Outline of testing device

Testing oil (250ml)
Copper catalyst

Steel catalyst

C o n t a i n e r

Outside dia 73mm

H e i g h t  1 2 7 m m

Varnish bar

Bar for mixing 
testing oil

Lid for container

Tie with copper 
or string
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22 ISOT Test result( Stability of oxidization)ISOT Test result( Stability of oxidization)
Viscosity change��40�� Viscosity change��100��

Super wide DHSuper wide DH--11 is superior than current one on viscosity changesis superior than current one on viscosity changes

Evaluation test of Super wide DHEvaluation test of Super wide DH--11
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22 ISOT Test Result( Stability of oxidization)ISOT Test Result( Stability of oxidization)

TBN (Total Basic Number)�� � � � TBN(Total Basic Number)�� � 	 � � �
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Super wide DHSuper wide DH--11 is remained higher TBN and superior for longer performanceis remained higher TBN and superior for longer performance

Evaluation test of super wide DHEvaluation test of super wide DH--11



>JASO DH-1 Oils on anti-corrosion performance are 
advantageous to API Oils.
( Corrosive wear on cylinder-liners, bearings etc.)
>Because of higher TBN than API Oils
>Minimum TBN requirement for DH-1:  10.0 mgKOH/g
( JIS K2501 6 : 1992 or ASTM D4739-96 )

Comparison of Additives of TBN

4 6 8 10 12 14

CG-4

CH-4

CI-4

DH-1

Base Number(ASTM D4739)
,mgKOH/g

Hitachi genuine
Super wide 15W-40 

is more than 
14 mgKOH/g
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ZX330-3 User Test in Malaysia

Caltex Delo Silver SAE30
API CE, CF class 

2.87 
mgKOH/g 

at 284 hours

4.69 
mgKOH/g 

at 142 hours



33 Hot tube test result(Hot tube test result(Washing performance at high tempWashing performance at high temp))
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Super wide DHSuper wide DH--11 is superior on washing performance at high tempis superior on washing performance at high temp

GoodGood

BadBad

Evaluation test of super wide DHEvaluation test of super wide DH--11

API CH-4 Super Wide DH-1



4 4 Viscosity changes Viscosity changes when adding soot dispersion/carbon black additivewhen adding soot dispersion/carbon black additive
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Super wide DHSuper wide DH--11 is superior on soot dispersionis superior on soot dispersion

Evaluation test of super wide DHEvaluation test of super wide DH--11

GoodGood

BadBad



Outline of 4 balls test

����

����

100����

10��������

1.5V

Recorder

����Purpose of testing
It is to evaluate lubricating performance of diesel engine oil. Insulating fixed 

balls and by measuring contacting condition of friction area between fixed balls 
and turning ball, and indicate by insulating ratio. 
����Testing condition

Oil temp����80��������Max load����1.9����3.1GPa����Sliding speed����0.3m/s

Turning ball

Fixed ball

Insulating by oil 
film/reaction film
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Super wide

44 4 4 balls test result ( Anti wear )balls test result ( Anti wear )

Super wide DHSuper wide DH--11 is superior on anti wear performanceis superior on anti wear performance

Evaluation test of super wide DHEvaluation test of super wide DH--11

Super wide DH-1

¨�© � �� ª « «¬ ª ­®� � ¯ « ª � ��� © ª � �¬°© �� � �¬ � ± ª� �¬ ©



SummarySummary

��������11��������Hitachi genuine oil has been developed to meet Tier3 Hitachi genuine oil has been developed to meet Tier3 
engine with cooled EGRengine with cooled EGR

��������22��������Hitachi genuine oil is superior for oxidation stability Hitachi genuine oil is superior for oxidation stability 
performance, and increased performance of long life use performance, and increased performance of long life use 
compare with current super wide engine oil.compare with current super wide engine oil.

��������33��������Hitachi genuine oil is also superior performance of antiHitachi genuine oil is also superior performance of anti--
wear, soot dispersion and washing performance at high wear, soot dispersion and washing performance at high 
temperaturetemperature

Therefore Hitachi genuine oil is a new superior engine oil Therefore Hitachi genuine oil is a new superior engine oil 
extremely increased each performance required for Tier3 extremely increased each performance required for Tier3 
engine with cooled EGR.engine with cooled EGR.



If you use a bad quality of engine oil ?

Use of bad oil

Lack of washing
performance

Lack of neutralization

Lack of anti-wear 
performance

Lack of evaporation

Engine damage
If it is continued

Occurrence of scuffing

Drop of performance

Noise & vibration

Maintenance cost is increased

Increase wear amount 

Increase oil consumption 

Rust occurs 

Increase sludge 



Test result of test piece in sulfuric acid (1)
Super wide DH-1

Super wide DH-1 is less rust by acid, and superior on 
durability when high sulfur content in diesel fuel is used

Other make 10W-30 CD class



Super wide DH-1

Example of advanced anti wear performance (2)

Other make CD class

Test result as per JASO TD25

Super wide DH-1 is superior on washing performance of 
piston ring (High temperature)



Super wide DH-1

Example of advanced anti wear performance (3)

Test result as per JASO 4D34T

Other make CD class

Super wide DH-1 is less wear on can shaft



4HK1-TC: 20.5 liter

6HK1-TC : 38 liters
When the machine is used for 5000 hours

4HK : 5000 hours / 500 hours x 20.5 = 205 liters

6HK : 5000 hours / 500 hours x 38 = 380 liters

If new Hitachi Engine oil is 1.00 Euro per liter higher than of current engine oil

4HK : 205 x 1.0 = Euro 205 ( 205/5000=4 cent/Hour)

6HK : 380 x 1.0 = Euro 380( 380/5000=8 cent/Hour)



Let’s use Hitachi Genuine Engine Oil

Super wide DH-1

Thank you 


