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Hybrid machining on the Y-TZP ceramic

Combination of the milling and the laser machining

Abstract [1]
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The demand of micro products has increased significantly in recent years. The traditional stand-alone machine tools were optimized to

market demands. These processes still remains a big issue in the repeatability, predictability and the productivity of manufacturing.

Today, the machine tools are combined to increase the productivity of manufacturing. The sequential hybrid is the combination of the

minimum of two technologies in the same structure. The different processes must be mastered before the combination.

The sequential hybrid process is subtractive-subtractive it combines the laser m-machining and the m-milling.

Shaping the

Green body 

(pre-drying)

Pre-firing Sintering Inspection

Green machining Soft machining

Coordinate measuring machine is used to compare each process

 2 holes: 10

 8 holes: 5

0

20

40

60

80

100

120

140

160

10P1 10P2 5P1 5P2 5P3 5P4 5P5 5P6 5P7 5P8

F
o

rm
 d

e
v
ia

ti
o

n
 (

in
 m

m
)

Conclusion

Bibliography

 Control to removal material 

Laser machining

Milling

 Tool-material contact

Laser machining

Milling

Perspectives [6]

Control of the tool position

Origin tool

Optimizing sequential combination

Trajectories strategy

Development of the hybrid machining: 
[4] Dadhich, P. and al, 2015, Microfabrication of green ceramics: Contact 

vs. non-contact machining, Journal of the European Ceramic Society  

[1] Davim, J. P. & Jackson, M. J. (Eds.), 2008, Nano and Micromachining, 

Wiley 

[5] Filser, F. and al., 1998, All-Ceramic Dental Bridges by Direct Ceramic 

Machining (DCM), Materials in Medecine,

[3] Chavoshi, S. Z. & Luo, X.,2015, Hybrid micro-machining processes: 

A review,Precision Engineering , 41, 1 - 23 

Method [4-5] 

[2] Chu, W.-S and al., 2014, Hybrid manufacturing in micro/nano scale: 

A Review International Journal of Precision Engineering and 

Manufacturing-Green Technology, Springer Berlin Heidelberg, 1, 75-92 

Ir A. Demarbaix (anthonin.demarbaix@umons.ac.be), Prof. E. Filippi, Prof. E. Rivère-Lorphèvres,
Dr F. Ducobu| Faculty of Engineering| Machine Design and Production Engineering Lab

Results

Laser 1

Milling 1 (Shrinkage 19.15%)

Milling 2 (Shrinkage 19.15%)

Milling 3 (Shrinkage19.2%)

Tolerance on the depth Geometrical tolerance (Circularity)

MillingLaser machining



Taper angle: 10°

Taper angle

Laser machining

[6] D. Quagliotti et al., 2016, Comparison of measurements from optical 

CMM and focus-variation microscope of a μPIM mechanical part ,

euspen’s 16th International Conference & Exhibition, Nottingham, UK


