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The Effect of the Second Impact for Abrasive Jet Micromachining

Y. W. Park, J. M. Lee(Mechatronics Eng., CNU), T. J. Ko(Mech. Eng. Dept. YNU)

ABSTRACT

Abrasive Jet Micromachining (AJM) is a process that uses high pressure air with micron-sized particles to erode a
substrate. It has been considered as the most economic and appropriate technique to pattern glass surfaces for the flat panel
applications. To accelerate the industrialization of AJM, it is necessary to understand the erosion mechanisms thoroughly.
Thus, this paper introduces a new method to model the erosion mechanism in AJM. The model is developed by using the
concept of the accumulation of the microdeformation caused by each particle. And this paper proposes the model added the
effects of second impact. The developed model is used to simulate the erosion profile, and is compared with the model
considered only first impact. It can be concluded that the proposed model predicts the erosion profile more accurately.
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Fig. 1 Micro-deformation of single impact
2 (2), (3% ol4dte] 39 W Fe2 Fig.

13} 2ol A5 5 itk muwe] Aelge 99
olsh e wgel FuE 2 Adom oA
2|3k, Fig.2 9 %ol Lehd & gek

489

ol¢l T HHE xF W MAES C ¥
2% el WMAES bm ot Bl WAAe
o] g3l AT 4 Jdedl ol 2 @) £k
2 2
X 2 _1 (-CL<x<C.z0) @)
clb?
N
L Co J
X
-t
r

Fig. 2 Micro-deformation of the single impact in 2-D
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Fig. 3 Impact location of the particles
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Fig. 5 Simulation result considered second impact
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Fig. 6 Simulation result considered only first impact
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Table. 1 Simulation Condition

Parameter Value

T.64=10"
5.55-10

E(Pa)
substrate

H(Pa)
(glass) )
E.(Pa m"'") B.5=107

plkem’) AR50

powder Diameter(m) 32107

(Al:0O3:) 200

1000000

velocity(m/s)

number of particle
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