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Abstract 
Materials based sintered iron powders analyzed in this paper are obtained by powder 
metallurgy process that can successfully enter in among classical technologies in wide variety 
of parts produced. Sintered material obtained with predetermined properties and a metal 
matrix must meet similar resistance qualities of a compact material. The materials obtained are 
compact their density is less than the theoretical, heterogeneity is attributed to the presence of 
pores in the microstructure. 
 
1.INTRODUCTION 
 
Porosity has negative implications on the 
mechanical compotării sintered material, in 
this case it is recommended limiting 
porosity 20-25%. 
The porosity is characteristic of sintered 
structures. The porosity and pore nature 
influences the mechanical qualities of   
sintered metallic materials  subjected 

mechanical stress.  
Iron powders contain 60% pore structure. 
The shape and arrangement of pores can be 
determined in terms of the mechanical 
behavior of the material. The arrangement 
of pore structure may vary as shown in Fig. 
1. [1,2] 
 

 
 

  
Fig 1. The arrangement of pore 

a) capillary pores; b) open pores; c) closed pores; d) pore communicants 
 
 
Each type of fracture porosity is a germ for 
intense mechanical stress. An influence on 
the breaking of the material has a pore  
 

 
 
shape, size and volume, pore shape may be 
as shown in Fig. 2. [1,3]
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Fig. 2. Pore shape 
a) a four-sided;  c) rounded; 

b) three sides;  d) irregular;  e) type stick. 
 
 

2. TECHNICAL REQUIREMENTS 
 
Every pore of this form can be found in 
any material sintered compact material that 
has similar qualities so it is questionable 
porosity heterogeneity. 
Compacting the material obtained can be 
expressed by the relation: 
 
  
   P = P0 exp (-kpn)                           (1) 
                    
where: P is the total porosity of the 
pressure p;     
 

 
 
P0 - initial porosity; 
n - exponent of compaction 
 
 
Structure analysis was performed on some 
kinds of sintered materials made from the 
same type of iron powder and various 
metal matrix powder blend to improve the 
mechanical properties. Sintered material 
composition is presented in Table 1. 
 
 

                                
Table 1. Table of the characteristics of the materials tested 

 

 
Material

s 

Composition Density 
g/cm3 

min. 

Elongati
on 
% 

min. 

Tensil 
strength 

daN/mm2 

Hardness 
after 
TT 

C 
% 

Fe% C
u
% 

Other 
% 

 FC40 0,4 Rest - max.2 6,95 3 18  
.FC  80 0,8 Rest - max.2 6,95 2   

FC50U3 0,5 Rest 3 max.2 6,95 2 35 Carbonitridings 
320 

FC80U3 0,8 Rest 3 max.2 6,95 0,5 35 HF 320 
 

The rupture zones of the specimens tested 
at different mechanical stress can be clearly 
seen in figure 3. 
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                                        FC 40        FC 80 

 

 
 

                                        FC 50U3   FC 80U3  
 

Fig.3 Breaking areas of all specimens  
 
    
The analysis micrographic breaking areas 
of all specimens of MS found breaking 
zone porous appearance, appearance of 
sponge, breaking taking place at the 
bridges between particles. To the limit of 
rupture bridges to break sequentially 
starting breakage is    dependent on the  

                                                     
 
morphology of the pores, thereby breaking 
is achieved in the pores, which has been 
shown by other authors in the literature of 
specalitate. Breaking is performed in areas 
weak bridges and large pores and areas 
adjacent to them, fig.4. 

 

               
                                        FC 40        FC 80 
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                                   FC 50U3   FC 80U3 

Fig.4 Mcrographs breaking areas of all specimens of MS 
 
 

FC 40, 0.4% carbon material, shown in the 
following tensile test at room temperature a 
brittle fracture without deformity, it is 
noted that cracks start from the inside edge 
of the sample and having an irregular 
shape. Also the structure are 
better highlight pores, these being the 
germs of breaking 
   Tensile test at room temperature with 
0.8% causes carbon material, FC 80, a 
brittle fracture cracks of the same type as in 
the case of FC material for the material 40. 
Thus, cracks starting from the edge section 
and can be found in within the material 
 
Samples of case material with 0.5% carbon 
and 3% copper, FC 50U3, is characterized 
by brittle fracture with very fine cracks 
even point without intensity other samples 
analyzed. 
Deformations depend on bridges, pore 
shape and base metal matrix. 
 
3. CONCLUSION 
 
The growing fatigue crack in sintered steel 
can be observed at many distinct length 
scales. At macroscopic level (large 
comparing to characteristic size of cell) the 
crack can be approximated by a smooth 
curve. No fractal character becomes 
visible. 

The crack form appears to be sensitive to 
the pore distribution solely. At the 
intermediate scale length when pores 
become points object there is close 
correspondence between fractal 
distribution of pores and fractal form of the 
final crack. 
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