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M097  

Anadvanced Generation System  

for Sintering Atmospheres  

Caio Mogyca; Fernand Heine; Pascale Pourtalet-McSweeny; Patrick Coppin;  
Melvin Renowden (Air Liquide Brasil S.A.)  

A new state-of-the art on-site service was especially developed for the P/M industry to produce a  

special gas composition to sinter all kinds of parts. Called ALNAT I, the design of the system  
allows the end-user to consistently produce high quality parts. It incorporates all the features  
needed to run the system smoothly and safely. The computer- controlled on-site unit has the capa-
bility of measuring and recording all the key data, which are necessary in order to perform SPC/  

SQC and to comply with ISO 9000. The tests showed that the ALNAT I system performs similar to  
a mixture of 90%N2+ 10% H2. In addition, carbon control with the on-site atmosphere system is  
enhanced compared to endothermic gas and equal to the nitrogen hydrogen mixture.  

MO98  

Centrifugal Atomisation of Alloys  
Huiping Li (1,2); P. Tsakiropoulos (1); T. Johnson (3)  

Ill University of Surrey; (2) East China University of Science and Technology; (3) Tetronics Ltd  

The Centrifugal Atomisation (CA) process is used for the production of powders of a variety of  
alloys, which include Al and Ti based alloys, superalloys and steels. The most widely used  
variant of CA is the rotating electrode process (REP). A basic requirement of REP is that the  
alloy to be atomised is available in bar form. This restriction means that REP is often not  

suitable for the production of powders of developmental alloys. The CA variant, which is based  
on the rotating disk principle, is suitable for the production of powders of reactive and refractory  

metal alloys, including developmental alloys and can be used with clean melting technology.  
Near net shape processing via spray casting on a cylindrical substrate is also possible. The paper  
will discuss the basic phenomena of melt - disk interaction and the break up and atomisation of  

the melt at the edge of the disk. Model predictions will be compared with experimental results.  

M099  

Corrosion Inhibition of a Commercial  

NdFeB Magnet by Phosphating  
A.M. Saliba-Silva; I. Costa (IPEN/CNEN-SP)  

Key words: Corrosion, NdFeB Magnets, Phosphating -  NdFeB magnets are susceptible to  
corrosion in normal working environments. Hence, they are usually protected against corro-
sion with coatings, such as epoxies, electrodeposited nickel, among others. However, even-
tual failure of the coating exposes the magnet surface to corrosion. Protection of magnets  
prior to application of coatings is therefore a way of providing protection to the substrate  
material on the defective regions of the coating. Phosphating is a well known process to  
protect carbon steels and other ferrous allo ys in general, being often used as a pretreatment  
before the application of coatings. This study reports the experimental work carried out to  
obtain a corrosion inhibiting layer directly on NdFeB magnet surfaces, structurally coherent  
with the matrix. The characteristic of the layer formed on the free magnet surface, by immer-
sion in a solution of 0.15M NaH2PO4 acidified with H2SO4, has been investigated. The  
corrosion resistance of the layer formed was tested in a solution of 1%(wt) NaCI plus 5mM  
H2504 with pH of 2.9, by means of electrochemical impedance spectroscopy (EIS) and cyclic  
polarization tests. The results indicated that NdFeB magnets can be protected by the phos-
phate layer formed in fairly aggressive media. The corrosion resistance of the phosphate  
layer formed was demonstrated by anodic polarization, as the breakdown of this layer and  

corrosion of the magnet, only occurred at an overpotential of approximately 400 mV.  
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Ancsdvanced Generation System 

for Sintering Atmospheres 

Coio Mogyca; Fernand Heine; Pascale Pourtalet-McSweeny; Patrick Coppin; 
Melvin Renowden (Air Liquide Brasil S.A.) 

A new state-of-the art on-site service was especially developed for the P/M industry to produce a 
special gas composition to sinter all kinds of parts. Called ALNAT I, the design of the system 
allows the end-user to consistently produce high quality parts. It incorporates all the features 
needed to run the system smoothly and safely. The computer- controlled on-site unit has the capa-
bility of measuring and recording all the key data, which are necessary in order to perform SPC/ 
SQC and to comply with ISO 9000. The tests showed that the ALNAT I system performs similar to 
a mixture of 90%N2+ 10% H2. In addition, carbon control with the on-site atmosphere system is 

enhanced compared to endothermic gas and equal to the nitrogen hydrogen mixture. 
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Centrifugal Atomisation of Alloys 
Huiping Li (1,2); P. Tsakiropoulos (1); T. Johnson (3) 

(1) University of Surrey; (2) East China University of Science and Technology; (3) Tetronics Ltd 

The Centrifugal Atomisation (CA) process is used for the production of powders of a variety of 
alloys, which include Al and Ti based alloys, superalloys and steels. The most widely used 
variant of CA is the rotating electrode process (REP). A basic requirement of REP is that the 
alloy to be atomised is available in bar form. This restriction means that REP is often not 
suitable for the production of powders of developmental alloys. The CA variant, which is based 
on the rotating disk principle, is suitable for the production of powders of reactive and refractory 
metal alloys, including developmental alloys and can be used with clean melting technology. 
Near net shape processing via spray casting on a cylindrical substrate is also possible. The paper 
will discuss the basic phenomena of melt - disk interaction and the break up and atomisation of 
the melt at the edge of the disk. Model predictions will be compared with experimental results. 
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Corrosion Inhibition of a Commercial 
NciFeB Magnet by Phosphcsting 

A M. Saliba-Silva; I. Costa (IPEN/CNEN - SP) 

Key words: Corrosion, NdFeB Magnets, Phosphating - NdFeB magnets are susceptible to 
corrosion in normal working environments. Hence, they are usually protected against corro-
sion with coatings, such as epoxies, electrodeposited nickel, among others. However, even-
tual failure of the coating exposes the magnet surface to corrosion. Protection of magnets 
prior to application of coatings is therefore a way of providing protection to the substrate 
material on the defective regions of the coating. Phosphating is a well known process to 
protect carbon steels and other ferrous alloys in general, being often used as a pretreatment 
before the application of coatings. This study reports the experimental work carried out to 
obtain a corrosion inhibiting layer directly on NdFeB magnet surfaces, structurally coherent 
with the matrix. The characteristic of the layer formed on the free magnet surface, by immer-
sion in a solution of 0.15M NaH2PO4 acidified with H2SO4, has been investigated. The 
corrosion resistance of the layer formed was tested in a solution of 1%(wt) NaCI plus 5mM 
H2SO4 with pH of 2.9, by means of electrochemical impedance spectroscopy (EIS) and cyclic 
polarization tests. The results indicated that NdFeB magnets can be protected by the phos-
phate layer formed in fairly aggressive media. The corrosion resistance of the phosphate 

layer formed was demonstrated by anodic polarization, as the breakdown of this layer and 
corrosion of the magnet, only occurred at an overpotential of approximately 400 mV. 
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