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ÅFlash from the previous semester

ÅActual semester experimental results:

- New results of SiC Composites  

- investigation of  Y2O3 Composites

- investigation of the Al2O3 Composites

- results comparison of the produced 316L/ceramic(CDS) composites 
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CHARACTER-

IZATION

SINTERING 

PROCESS

MIXING PROCESS

(attrition)

5h/600rpm

Ethanol

316 L 

stainless steel 

Si3N4, SiC, 
Al2O3, Y2O3

1 wt%  

0,33wt% 

SPS

5 minutes

900ÁC

50 Mpa

Vacuum 

SEM, EDS, 

XRD and 

TEM.

TRIBOLOGY, 

HARDNESS, 

3&4 POINTS 

BENDING ...
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316L reference

316L StartingPowder

Milled Powder

EDS Spectra

EDS Spectra

XRD 
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316L reference

Average HV=  
178.6 ± 0.05

Average Density = 
7.93

Tribology

3 points bendingtest

TEM
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316L/ 0.33 wt % 
Si3N4
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H.R. Ben Zine, et al. RESOLUTION AND DISCOVERY  2(2017) 8

316L StartingPowder Milled Powders

EDS SpectraXRD 

Si3N4
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Average HV= 
340.6 ± 0.17

Average Density = 
7.67

H.R. Ben Zine, et al. RESOLUTION AND DISCOVERY  2(2017) 8

Tribology

3 points bendingtest

TEM
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316L/ 1 wt % 
Si3N4
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316L/ 1 wt% Si3N4

H.R. Ben Zine, et al. RESOLUTION AND DISCOVERY  2(2017) 8

316L StartingPowder Milled Powders

EDS SpectraXRD 

Si3N4
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Average HV= 
274.6 ± 0.28

Average Density = 
7.64

H.R. Ben Zine, et al. RESOLUTION AND DISCOVERY  2(2017) 8

Tribology 3 points bendingtest

TEM
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316L/ 0.33 
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316L/ 0.33 wt% SiC

H.R. Ben Zine, et al., AnyagokVilága(Materials World) 1 (2018) 36-43 

316L StartingPowder Milled Powders

EDS Spectra
XRD 

SiCUF-25
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316L/ 0.33 wt% SiC

Average HV=
303.9 ± 0.27

Average Density =
7.73

Tribology

3 points bendingtest

TEM
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316L/ 1 wt % 
SiC
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316L/ 1 wt% SiC

316L StartingPowder Milled Powders

EDS Spectra
XRD 

SiCUF-25
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316L/ 1 wt% SiC

Average HV=
283.5 ± 0.32

Average Density 
=7.61

Tribology

3 points bendingtest

TEM
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316L/ 0.33 
wt % Y2O3
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316L/ 0.33 wt% Y 2O3

316L StartingPowder Milled Powders

EDS SpectraXRD 

Y2O3
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316L/ 0.33 wt% Y 2O3

Average HV= 
268.3 ± 0.31

Average Density =
7.891

Tribology

3 points bendingtest

TEM
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316L/1wt% 
Y2O3
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316L/ 1 wt% Y 2O3

316L StartingPowder Milled Powders

EDS SpectraXRD 

Y2O3
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316L/ 1 wt% Y 2O3

Average 
Density =7.85

Tribology

3 points bending

test
TEM
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316L/0.33wt% 
Al2O3
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316L/ 0.33 wt% Al 2O3

316L StartingPowder Milled Powders

EDS Spectra

XRD 

Al 2O3
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316L/ 0.33 wt% Al 2O3

Average HV= 
229.5 ± 0.16

Average Density =
7.83

Tribology 3 points bendingtest
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316L/1wt% 
Al2O3
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316L/ 1 wt% Al 2O3

316L StartingPowder Milled Powders

EDS Spectra

XRD 

Al 2O3
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316L/ 1 wt% Al 2O3

Average HV= 
218.3 ± 0.17

Average Density =
7.68

Tribology
3 points bendingtest
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comparison according to Hardness
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Not Broken 
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the elaboration and characterization of 8 composites 
have been successful

particiting in the �^�&�]�v���������Œ���u�]���•�������Ç�_�����À���v�š���}�(���,�µ�v�P���Œ�]���v��
Scientific Society of Silicate Industry,  of April 2018, MTA 
EK, Budapest, Hungary ( ORAL PRESENTATION) 

Pablishing 2 papers in Anyagok Világa 

participating in FEMS Junior EUROMAT 2018 (July 8-12) 


