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Abstract 

 

Appropriate vanadium additions have enhanced the features f the high energy product Nd. 
FeB magnets acquired through the powder metallurgy path. Specific combinations of V and 
CO result in inherent coercive force of approximately 1350 Ka/m (17kOe) in free Dy 
magnets, without any significant reduction in remanence. If more than 1.5 percent of Dy is 
added, the load line can be down t –B/uH=0.5 at 180'C without any irreversible losses. 
Corrosions resistance is enhanced by preventing the Nd wealthy phase’s selective oxidation. 
As a result, organic covered magnets can stand without degradation for 15 days at 115’C-1.75 
bars in a saturated water atmosphere. This set of fresh characteristics will expand the Nd-Fe-
B permanent magnet application areas.  
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1. Introduction 
 

The bad heat properties and the high sensitivity to oxidizing atmosphere have restricted the gr
owth of the Nd-Fe-B family of permanent magnets and their future replacement with Sm-
Co magnets. In order to solve these issues, numerous works were conducted. In addition, 
aluminium was discovered to boost the space Te by improving the wettability of the liquid 
phase during sintering. Expensive heavy rare earths such as Dysprosium and Terbium 
provide significant coercive advantage but heavily reduce remanence owning t their 
antiferromagnetic coupling with the transition metal. Cobalt replacement is known to increase 
the difficult magnetic stage Curie temperature and decrease the sensitivity to corrosion. 
While the [1]anisotropy fine remains unchanged[2]. On the impacts of added vanadium. The 
mic: rostructure and basic characteristics of the NclFeVB family are described in the paper 
presented at this conference: V additions modify the phase diagram so that there is no more 
phase NdFeB, but some precipitates the composition of witke tfi2 V2FeB. V: does: do not 
join the Nd2FeIL, B phase, or only the small Nd$ phase. When added. Cobalt replaces iron in 
the magnetic grains, and the eutectic stage, Nd-Co forms precipitates. Here we portray some 
latest outcomes gained on magnetic properties temperature reliance and corrosion resistance.  
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2. Experiment  

Industrial Nd-Fe, Dy-Fe, Ferro-boron, ferrovanadium master alloys, pure 
and iron prepared the ingots. Table 1 lists loaded compositions. The standard powder 
metallurgy route was used to obtain magnets including jet
axis parallel to the field axis, sintering in the liquid phase and annealing. After an organic 
coating was applied.  In a hysteresigraph, magnetic measurements were conducted to provi
up to 3 tesla fields between 2OoC and 180'C. They used to be saturated in a pulsed coil of 5 
tesla. Irreversible losses were evaluated at temperatures up to 210'C by a Helmholtz coil after 
2 hours in an oven. Accelerated corrosion tests were performed e
90% rH) or in an autoclave (115'C 
resistance was quantified by means of weight gain on bare magnets after a rapid drying in a 
dry oven. Coated magnets were examined by visual inspection and adhesion test.  Table 2 
summarizes the magnetic properties of the fully densified magnets: on both the N
NdDyFeB bases, an addition of 4 percent V provides a HcJ increase of approximately 
4OOkA / m (5kOe)[1]. 

3. Result 

 After the same surface preparation, the magnets coate
(electrophoretic), B and C (both electroless) were submitted to a severe autoclave test 
(saturated at 115'12-1.75 bar-humidity). On table 2
(without V and CO) and magnet 5 (with V and CO
the magnet 5 stands more than 30days
resistance to adhesion. After 15 days in the autoclave, no drastic corrosion was observed
A corrosion resistance study of these kinds of magnets covered with organic as well as 
metallic protections will be published 

 

 

4. Conclusion 

The mixture of V and CO enables about 1350 kA / m (17 kOe) coercivity to be obtained 
without Dy addition. This magnet is approximately equal to a 
percent (1.5 wt percent) of dysprosium, both in terms of coercion and remanence, but it is 
much better in terms of magnetic properties temperature reliance and corrosion resistance

boron, ferrovanadium master alloys, pure aluminium
and iron prepared the ingots. Table 1 lists loaded compositions. The standard powder 

used to obtain magnets including jet-milling, pressing with the pressure 
axis parallel to the field axis, sintering in the liquid phase and annealing. After an organic 

.  In a hysteresigraph, magnetic measurements were conducted to provi
up to 3 tesla fields between 2OoC and 180'C. They used to be saturated in a pulsed coil of 5 
tesla. Irreversible losses were evaluated at temperatures up to 210'C by a Helmholtz coil after 

Accelerated corrosion tests were performed either in humid oven (8O'C 
90% rH) or in an autoclave (115'C -1.75 bar - humidity saturated)[1]. Intrinsic corrosion 

stance was quantified by means of weight gain on bare magnets after a rapid drying in a 
dry oven. Coated magnets were examined by visual inspection and adhesion test.  Table 2 
summarizes the magnetic properties of the fully densified magnets: on both the N
NdDyFeB bases, an addition of 4 percent V provides a HcJ increase of approximately 

s 

 

After the same surface preparation, the magnets coated with various organic coatings. 
(electrophoretic), B and C (both electroless) were submitted to a severe autoclave test 
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The mixture of V and CO enables about 1350 kA / m (17 kOe) coercivity to be obtained 
without Dy addition. This magnet is approximately equal to a NdDyFeB comprising 0.7 
percent (1.5 wt percent) of dysprosium, both in terms of coercion and remanence, but it is 
much better in terms of magnetic properties temperature reliance and corrosion resistance
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The combination of V, CO and 1.5 percent Dy allows for a coercion of about 6 koe at 180'C, 
resulting in magnets being able to operate at load lines down to-B / vH= 0.5 at this 
temperature and providing the benefit of elevated corrosion resistance[7]. This rise in peak 
working temperature will provide the neodymium-based magnets with fresh growth areas. In 
particular, motors applications is became quiet easier[8].  
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