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ωContext about «mechanical alloying»

ωPowder preparation

ωAnalysis of sintered products

Conclusions and perspectives
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Study motivation
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Mixing time 

ωExtremely 
variable: 
between           

30 minutes          
and 48 hours

Milling installations

ωLow-energy mixers :
üTurbula

ωHigh-energy mills 
üDifferent balls size

üBalls made of 
different materials

üFrom 150 to 700 rpm 
mixing speed

Milling 
environment

ωDifferent 
environments: 
üDry

üParaffin  

üVarious alcohols 

ωLiquid milling 
medium in 
various 
proportions

Data from literature about WC-Co composite powder preparation:
Mixing parameters extremely variable 
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Contextof the study
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Co
Producedin 
laboratory

Cr3C2

WC
WO3

Purchased
Inframat

Planetary ball milling

Doped binder 
preparation 1: Co + Cr3C2

Préparation WC
2a: Mechanicalmilling

WC brut
2b: Mechanicalalloying

2WO3 Ҍ р/ Ҧ н²/ Ҍ о/h2

Mixing
1+2=3 Sintering

Planetary ball mill  

Pulverisette 7 Premium line

Purpose of work

Use of the mechanical alloying method to 
obtain a nanostructured tungsten carbide -
cobalt powder using a simple and easy to 

use technology at no prohibitive cost, 
directly by an end-user.
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Application of 
modeling for 
Pulverisette7 
Premium Line 

planetary ball mill
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The impact energy 
of a ball can be 

calculated with the 
formula :

Bowl diameter dm [mm] 46.25 

Balls diameter db [mm] 10 ; 12

Number of balls nB[-] 15 ; 25 

Weight of sample W [g] 20 

Speed of revolution Nr [rpm] 300 ; 600 

Balls density ”[g/cm3] 14.89 
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The influence of the rotation speed and balls diameter 
on the impact energy

300 rpm

600 rpm
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Powder preparation
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WC
90 wt.% WC

10 wt.% dopedCo
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Cobalt powder mixed with 10 wt.% chromium carbide (Cr3C2) and milled for 10 h.

Milling time: 10 hours

Balls /powder ratio:  4:1

Jar 1: 200 g of 10 mm balls

Jar 2: 200 g of 12 mm balls

10 ml of ethanol added as anti-caking agent


