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La metallurgia delle polveri

High Forged steels Machined

steels
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Low Injection moulded plastics
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Tolerances



Confronto costi processi di pressatura




Evolution of PM
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Typical tolerance ranges (IT) for various
materials and manufacturing processes

/9 11 13 15 17
Cast lron Alloys

Cast Aluminium Alloys
Die Casted Zinc

Hot Forged Steels

Machining Steels

Fine-Edge Blanking of Steels

Sintered Steels

Injection Moulded Plastics '

| Source: ASSINTER




Raw material utilisation and energy
requirement of various manufacturing

processes
Raw Manufacturing Energy
Material Process requirement
Utilisation per kg of
finished part

Casting

Sintering

Extrusion

Forging

Machining
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Proprieta AstaloyCrM @ 7,0-7,1gr/cm3

1 CrL+0.6%C H CrM+0.4%C

1600 ksi
1]
% CS: conventional sintering
= 1400 203 at 1120°C (2050°F)
= SH: sinterhardening
= 1200 174 at 1120°C (2050°F)
5 HTS: high temperature sintering
o at 1250°C (2350°F)
» 1000 145 HTS-SH: high temperature
o sintering and sinterhardening
= 800 116 at 1250°C (2350°F)

CS SH* HTS HTS-

*CrL: 1%Cu added SH
Sintering Process




Astaloy CrM / 0,4%C
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Resistenza a fatica

Bending Fatigue Performance [2 million cycles]
0.8%Amidwax, Sintering Time 30', 90/10 N2/H2, 0.8°Cl/s.
SD 7.1-7.15 g/lcmé,
500 CrM CrL o
1250°C 1280°C

n- A
= 300 "
o l/'/.
2
2 200 CrM 1120°C CrL 1120°C
° 100

O \ \ \

0.2 0.4 0.6 0.8
As-Sintered C [%)]




urface densification

Contact stress -
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Density




Surface Densifiation




Why use PM?

Design freedom Near-net shape

Environmentally friendly - with few process
process ) steps

Broad range of alloy
compositions with
unique properties

Elimination of
scrap

Lowest per unit cost in

. Close
long series

dimensional

Robust manufacturing process tolerances I
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