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Introduction c
Role of the lubricant 'nfmeuﬁ>5“
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* Primary role:

- Keep surfaces separate under all loads, temperatures
and speeds, thus minimising friction and wear

« Secondary roles:

- Act as a cooling fluid removing the heat produced by
friction or from external sources

- Carry away the debris (detersive and
dispersive functions)

- Protect surface from water and the attack of aggressive
products

- Neutralise acids from combustion

* Properties:
- Resistant to the engine environment
- Inert to metals and seals
- Keep good properties along time
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Formulating low viscosity lubricants is a balance 559
How low can you go? e

( )
 Careful balance to achieve optimal performance at low viscosity

e I Dispersant

Detergent

Antiwear

~60-80% Base ol S
Antioxidant

Friction Modifier

Others

% VM and PP

CAII guantities are an approximation of typical levels in current HDD formulations. Exact quantities are depend upon componentry and quality IeveI)
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Fuel Economy and viscosity are linked Infmeuﬁ)scr/
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Increased FE

Fuel Economy Improvement

Friction Coefficient
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HTHS @ 150 °C

Lambda ()\) Lambda Ratio (A) = Film

Thickness/Roughness
Insufficient film to
separate the surfaces

* FE improvements observed with
reduced HTHS

Tribo-reacted film on the
contacting asperities

Well established link between reduced HTHS and Fuel Economy benefits

Careful balance between hydrodynamic and boundary lubrication needed to
gain maximum fuel economy benefits
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Testing approach i
Bench test rigs (Level E) 'MmeuﬁDSJ
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EHL Mechanical Unit EHL Pot Close Up

Examples of level E tribo-testing

SRV-5 reciprocating test rig
_ W,

Block-on-ring test rig
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Testing approach
Sub-system testing (Level D)
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Infineum)
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Examples of sub-assembly test rigs

Valve-train test rigs developed by Infineum used for formulation
development and fundamental understanding
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Testing approach

<
Infineum)

Engine testing (Level C)
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Examples of engine test installation used for evaluation and
validation of lubricant performance
v
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Testing approach i
Vehicle testing (Level B) 'nfmeﬁDS/
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Examples of vehicle testing on a dynamometer to evaluate lubricant performance in
real driving condition in a very control and repeatable environment
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Testing approach i
Vehicle testing on road (Level A) '"f"'e"ﬁ)S/
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Examples of field testing to validate lubricant performance in a very
variable environment, representative of the end-user utilisation
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Performance :nfmeuE'DSC/
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Abrasive wear

Piston deposits
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Corrosive wear
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Conclusion /5(:/
Formulating for Fuel Economy on current engines ~ 'nfineum>
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* Fuel Economy is readily accessible by using special lubricant
formulation
— Infineum has many years of experience working in this area

» There is a strong correlation between fuel consumption and
lubricant viscosity. Nevertheless, a lot of other oil formulation
parameters matter!

— Balance between viscometric contribution and general other performance
especially wear protection

— Extensive experience on testing lubricant performance in collaboration
with OEMs

« Extra care must be taken to match Fuel Economy lubricant and
modern engine requirement:
— Hardware
— Coatings
— Operating conditions
— After-treatment strategy
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Permission is given for storage of one copy in electronic means for reference purposes. Further reproduction of any material is prohibited
without prior written consent of Infineum International Limited.

The information contained in this document is based upon data believed to be reliable at the time of going to press and relates only to the
matters specifically mentioned in this document. Although Infineum has used reasonable skill and care in the preparation of this information, in
the absence of any overriding obligations arising under a specific contract, no representation, warranty (express or implied), or guarantee is
made as to the suitability, accuracy, reliability or completeness of the information; nothing in this document shall reduce the user’s responsibility
to satisfy itself as to the suitability, accuracy, reliability, and completeness of such information for its particular use; there is no warranty against
intellectual property infringement; and Infineum shall not be liable for any loss, damage or injury that may occur from the use of this information
other than death or personal injury caused by its negligence. No statement shall be construed as an endorsement of any product or process.
For greater certainty, before use of information contained in this document, particularly if the product is used for a purpose or under conditions
which are abnormal or not reasonably foreseeable, this information must be reviewed with the supplier of such information.

Links to third party websites from this document are provided solely for your convenience. Infineum does not control and is not responsible for
the content of those third party websites. If you decide to access any of those websites, you do so entirely at your own risk. Please also refer to
our Privacy Policy.

INFINEUM, i3, SYNACTO and the interlocking ripple device are Trade Marks of Infineum International Limited.
© 2017 Infineum International Limited. All rights reserved.
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