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What is Powder Metallurgy ?

Definition of Powder Metallurgy

Study of properties and manufacturing 
techniques of metal powders for various 
applications

Eg : Metal powders: copper, Copper alloys, Steel , 
stainless steel, Graphite, Etc
To understand the concept we have to go through the broad 
classification of metal powders based on their Manufacturing 

technique. 



IRON PILLAR IN DELHI

IRON PILLAR IN 
DELHI HAS A LAND 
MARK IN THE 
HISTORY BETWEEN 

YEAR 35-414 AD-
INDIAN

METALLURGISTS 
HAVE CRAFTED 6.5 
TONS OF STRUCTURE

Total height – 7.2 Mtrs, 16 Inch diameter,

built during the period of king Chandragupta - 2



History of Powder Metallurgy
THE USAGE OF METAL POWDERS / POWDER 
METALLURGY IS RECORDED BACK IN 19TH CENTURY

POWDER METALLURGY WAS BEING 
USED BY EGYPTIANS IN 3000BC - "Powder 

Metallurgy and Particulate Materials Processing" by Randall M. German.

20TH CENTURY – ELECTRICAL CONTACTS

1930 – CEMENTED CARBIDES AND POROUS 
BEARINGS

SECOND WORLD WAR – CHRYSTLER(AMPLEX
DIVISION), GMC ( MORAINE PRODUCTS),US GRAPHITE, 
BROUND BROOK OIL LESS BEARING ( ONLY COMPANY MFG
SINTERED BEARING)



Classification of metal Powders



Manufacturing powder by Automization

What is atomisation of metal powder ?

Atomisation is a process where the molten metal is rapidly cooled with fine particles 

of Cooling Media 

What are the types of Automisation ?

Water Atomised  - Water is the rapidly cooling media

Gas Atomised      - Argon / Nitrogen gas as a rapidly cooling media

Centrifugally Atomised  - Can be either water or Gas but there is centrifugally

Rotated electrode ( suitable alloy) against a Tungsten arching electrode 

Automisation is followed through



Powder Atomisation process



Water Automisation



Gas Automisation



Centrifugal Atomisation-1



Centrifugal Automisation-2

Atomization Plant - YouTube (360p).mp4



Technology of Atomization - 1

As a natural science describes whenever a liquid metal is flown through a Orifice

( Tundish) it flows in a straight line. The major disadvantage for atomization 

process. The solution is to make it conical by using an external source it is called 

PRE FILMING . 

That is accomplished in following ways

• By suspending a dish on which flown down liquid  metal falls and is rotated to 

disperse the liquid metal which is easily atomized ensure uniform cooling of the 

droplets. 

• By using Vacuum in the centre of the fluid metal flow which creates a swirl and 

• Creates an umbrella necessitates easy atomization on the droplets

Courtesy ASM Hand book vol 7



Technology of Atomization - 2

Gas atomization set up

Courtesy ASM Hand book vol 7



Technology of Atomization - 3

(From Czisch & Fritsching)



Mechanical crushing



Electrolytic process

YOUR HIGH PURITY IRON PARTNER _ IMP-INDIA - YouTube (360p).mp4



Roasting process for copper powder production

COPPER SCRAP
OXIDIZING PULVERIZED

ROASTED

REDUCTION

SINTERED

PULVERIZED

SIEVING



Chemical Reduction 
• OXIDATION: This is a process of adding oxygen 

ions to a metal (this may in a NTP or conditions 

implied)  Ionization process

Eg Fe + O2 =  Fe2O5, Cu + O2 = CuO

• REDCUTION: Removal of oxygen ion from a 

metallic oxide is called reduction ( in presence of 

reducing gas)  De ionization process

Eg Fe2O5  Hydrogen    Fe + H2O 

CuO Hydrogen Cu + H2O 
Making pure metals by REDUCTION - YouTube (360p).mp4



Copper Metal Powder

Properties:
• High electrical and thermal 

conductivities     
• Ductility
• Corrosion resistance 

Production Process:
• Atomization
• Electrolysis
• Solid state reduction
• Hydrometallurgy or chemical 

leaching



Copper Alloy Powder

• Brass (Copper – Zinc)

• Bronze (Copper – Tin)



Chemical Reduction 



Alloying of metal powders 



Flow chart for p/m part manufacturing
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Powder testing - 1



Powder testing - 2

Demo Video for Hall Flow Meter , Hall Flowability Tester , Hall Flow Equipment - YouTube (360p).mp4

Method for Determination of Compressibility of Metal Powders - YouTube (360p).mp4

Method for Determination of Sieve Analysis of Metal Powders - YouTube (360p).mp4

Average Particle Size Analyzer Fisher Sub Sieve Sizer Size Analysis Test Particle Size D50?HMK22 - YouTube (360p).mp4

Method for Determination of Green Strength of Unsintered Compacted Powder Metallurgy Materials - YouTube (360p).mp4



Over view of Copper metal powder applications



Metal powders – sintered components



Metal powders- MIM



Properties of water / gas atomoized

copper powders



Metal powders- Additive Manufacturing

• Selective laser melting

• Electron beam melting

• Laser metal deposition



BLENDING

Different blending volumes Double cone blender

cylindrical cubical

D/Cone Twin shell
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