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High energy milling, parameters, media and mediums, ball
to powder ratio, lubricats, contaminations, atomsphere,......
Milling and alloying, mechanism of alloying,....

Milling time, lattice strain, particle size reduction, and solid
state reactions in-situ and ex-situ Will be covered.
Mechanical alloying (MA) is a solid-state powder processng
technique involving repeated welding, fracturing, and
rewelding of powder particles in a high-energy ball mill.

MA has now been shown to be capable of synthesizing a
variety of :

equilibrium and non-equilibrium alloy phases starting from
blended elemental or prealloyed powders. The non-
equilibrium phases synthesized include supersaturated
solid solutions, metastable crystalline and quasicrystalline
phases, nanostructures, and amorphous alloys.



Examples of milling, MA, and solid state reactions,
composite formation ( MMC, and CMC) using mechanical
alloying.



Next sessions include:

powder forming and consolidation

Different forming methods such as slip casting, and
powder injection molding, their limitations and
adventages



Sintering,

Sintering is the bonding or welding of powders in solid state at high
temperature.

Solid state sintering vs liquid phase sintering (LPS),

Different diffusion mechanisms,

Types of LPS, mechanisms,

ALPS, TLPS, PLPS, SLPS

Variables, limitations, percussions,

e




Sintering

Sintering procedures

Sintering

solid state sintering

liquid state sintering

pressure assisted sintering

liquid prop. liquid prop.
<15% >15%

mono- poly-

phasic phasic
without with
reaction reaction

hot hot
pressing isostatic
pressing




Different sintering techniques:

Pressureless sintering,

Spark plasma sintering, Hot pressing, Hot isostatic pressing,
Microwave sintering, Loss powder sintering.

Examples of different parts produced by P/M route



