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The avg. (1,500 kg) vehicle 
has ~ 8% Al, i.e. 125 kg.
It has only ~5 kg Mg. 
At 1/3% of a vehicle's 
mass, that's not 
particularly significant.



Why then 
should 

anyone care 
about 

magnesium?



M aterial Property Process Property Benefit NVH
More Fun to Drive

Improve Egress/Ingress
Low Density         

2/3 of Al, 1/4 of Steel
Light Weight 
Components Improved Braking/Acceleration

Increased Carrying Capacity/Payload
Low Latent Heat      

36% less than Al

Low Melting Cost        
(36% less energy than Al)       

[by volume] Reduced CAFE, Emissions, Fuel Cost
More Expensive Options Possible 

Low reactivty        
to Steel

High Productivity        
25% more parts per hour

Long Die Life           
50% longer than Al

Low
High Fluidity Thin Walls (to 0.8 mm) Component

Cost More Competitive with Al, Pl, St
More Dimensionally 
Stable than Plastic Complex Shape Capability

Good Machinability Low Machining Cost

High Dimensional 
Tolerance

Allows Unique features to 
be cast

Low Draft Angle

High Specific 
Strength Lower Cost Manufacturing

Improved Craftsmanship
High Damping 

Capacity Reduced Squeeks & Rattles
High Function Enhanced Safety (design for crash)

High Ductility        
Hi Impact Strength

More Robust Process (Less 
Sensitive to Defects)

 Suitable for 
Large         

Structural Parts Improved Packaging=More Customer Feature



NVHNVH
•Stiffness
•Insulation

SafetySafety
•Reduce Cg

•  Brakes, Airbags
•Crash Structures

PerformancePerformance
•4W Drive

•Traction Control
•Powertrain Features

Fuel EconomyFuel Economy
••  Federal & StateFederal & State
••Competitive PressureCompetitive Pressure
••Foreign OilForeign Oil
          Dependency          Dependency

      EmissionEmission
    Standards    Standards
••  Federal & StateFederal & State
    Requirements    Requirements

Heavy ExtrasHeavy Extras
•Convertibles

•Power Accessories
•Electronic Devices



Tom Gross, DOE (retired)
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