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Abstract: As polydimethylsiloxane (PDMS) is a high elastic material rather than a hard and brittle material at
room temperature, the processing efficiency is very low or even zero by using micro-abrasive air jet to process
it, and a large number of abrasive particles will be embedded into the surface of PDMS. When the cooling of
PDMS is incomplete, that is, in the transition state between the high elastic state and the glass state, the
machining of PDMS using cryogenic micro-abrasive air jet will still have a very serious abrasive embedding
phenomenon, resulting in poor processing effect. To solve this problem, this paper uses ANSYS Fluent
software to conduct heat transfer simulation analysis on PDMS to obtain the internal temperature change of
PDMS, so as to calculate the cooling rate in the depth direction of PDMS. At the same time, the same
process parameters are used to process micro holes on the surface of PDMS, and the maximum average
erosion processing rate in the depth direction of PDMS can be calculated. Finally, it is found that the cooling
rate i1s much faster than the erosion processing rate. According to the analysis results of heat transfer

simulation, single-factor experiments are carried out to explore the effect of feed speed v, processing distance
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D, erosion angle a, and processing pressure p on the processing performance of PDMS, which provides an

important reference for further research.

Key words: polydimethylsiloxane (PDMS) ; cryogenic micro-abrasive air jet; heat transfer simulation;

processing performance
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Fig.1 Micro—channel special device for cryogenic micro-

abrasive air jet machining
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Table 1 Main performance parameters of special device
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Fig.2 Two-dimensional simulation model
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Fig.3 Meshing of two-dimensional simulation model
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Table 2 Thermal performance parameters of PDMS
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Fig.5 Simulation results of the internal temperature distribution of PDMS at three times
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Table 3 Single-factor experiment scheme for exploring

processing performance of PDMS

T2 EmEEE Y/ INTEER iR TR

25 (mmes ') D/mm a/ (%) p/MPa
K1 0.25 1.5 30 0.2
IKF-2 0.50 2.5 45 0.3
7K 3 1.00 3.5 60 0.4
JK - 4 1.50 4.5 75 0.5
K5 2.00 5.5 90 0.6

F4 TRHFEAHNEEIZSH

Table 4 The rest of fixed process parameters in experi-

ment
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S RE T,/ C —181.03
SR B AR d,/mm 0.8
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IR EN 1
Jin TGl K L/ mm 15
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