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\"/8 1S a 45 degree SOHC 4 valve per
Jer \/8 Turbo Diesel engine of 3.8 to
5.0 liter displacement with integrally cast
idividual cylinder head/liners
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“NEVER SETTLE”

- Steve Jobs




PVENS a design to go from

The Low Down
o

The High Ground...




What is The High Ground?

Package Efficiency > Low Vehicle Mass




What is The High Ground?

High Stiffness > High Durability




What is The High Ground?

High Precision > Low Friction




What is The High Ground?

Tight Tolerances > High Fuel Efficiency




What is The High Ground?

Parts Integration > Lower Assembly Cost




What is The High Ground?

No Head Gaskets?




What is The High Ground?

Priceless!




But
How to

Achieve
All This?




Cost Cost Cost!

= Material
= Machining
= Assembly




Small Block Chevy
Compared to DV8




Small Block Chevy
pared to DV8

< 5700 mMmM-———

512.0 mm




Why Magnesium?

Its 30% lighter than Aluminum
It can be die cast cost effectively
It is 100% Recyclable

It is 25% easier to machine vs. Aluminum




Why Not Magnesium?

gue strength at High temps
iCOTrosion with antifreeze
digher raw material costs
Shallenging to properly Design & Engineer

It's not for the faint of heart!




)
et
-
A
-
v
K -
—
U

d 3 7
J i
v “i A
-4
i




Mot Properly Designed...

So let's start with a Chevy
Small Block camshatft...




Goals for Lightness

= Parts Integration for compounded stiffness
= Material selection for optimal utilization

& A stone reliable design that renders servicing
unnecessary

When was the last time you rebuilt
your engine vs. replacing it?




The Need for Less...

= Integrate The Following Functions:
= Cylinder Head
Cylinder Liner
Valve Seats
Valve Guides
Rocker Mounts
Intake and Exhaust Ports
Cooling Jacket







. A
“Headliner”




“Headliner” Detail
grated Valve Seats




Headliner
Cast in

CGI 450
Combines
Many Parts
Together




deddliner Integral Cooling Jacket




..and the

>oolant path

chained from
cylinder to
cylinder per
bank







Single Cast-In Headliner




2Cast-In Headliner Pair




—In Headliner - One Bank
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AllREIght Cast-In Headliners
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B2 Valve One Camshaft High in

Feral




All Assembly
Machining is
"Bottom Up”
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Install
Camshaft




nstall Balance Shaft
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1stall Standard Hydrau[ic




tall Rocker Assembly




Ol Familiar? But No Pushrods







led Double Shear Crankshaft




rops In Vertically, But...




e Front & Rear Bearings are
not Clamshells







Front Splined Shaft




Cranl is supported at Ends by
bwo Splined Axially Inserted
Shafts




. Resulting in a Highly Rigid




stall Balance Shaft Chain




hen Cam Timing Sprocket &
Chain
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Jetail of Valve Cover

Those are Intake Ports Iin the Valve Cover




‘hose Are Intake Valves!

ﬁ

Having No Head Bolts Opens Things Up!




Thank You!

Sheryar Durrani
(248)909-4598

Design Engineering Services, Inc.
s@desiautomotive.com




