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Introduction

Fig.1. The relative importance of metals, polymers, composites 

and ceramics as a function of time.



Powder Metallurgy

• First used in 1900s to produce tungsten filaments 

for light bulbs.

• Net-Shape forming.

• Typical Products:

–Gears, cams

–Filters, Self-lubricant oil bearings





Fig. Number of publications on different metal matrix-CNT composites and production capacity









Powder Metallurgy (P/M)
• Competitive with processes such as 

casting, forging, and machining. 

• Used when

• melting point is too high (W, Mo).

• reaction occurs at melting (Zr).

• too hard to machine.

• very large quantity. 

• Near 70% of the P/M part production is 

for automotive applications.

• Good dimensional accuracy.

• Controllable porosity.

• Size range from tiny balls for ball-point 

pens to parts weighting 100 lb. Most are 

around 5 lb. 













Advantages of P/M

-Versatile in numerous industries.

-Eliminates or minimizes machining.

-Minimizes scrap.

-Maintain close dimensional tolerance.

-Permits a wide variety of alloy systems.

-Facilitates manufacturing of complex shapes.

-Provides excellent part to part repeatability.

-Cost effective.

-Energy and environmentally efficient.



• Limitations

– Size and complexity limitations

– High cost of powder metals compared to

other raw materials

– High cost of tooling and equipment for

small production runs


