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Abstract

Generally, abrasive fluid jet polishing system has been
to lose its coherence as the jet exits a nozzle. This pro

has been developed using a mixture of abrasive and MR
applied magnetic field. Thus, in this study, an injection
the MR polishing system, were designed and verified by
it can be confirmed that stable fluid jets for polishing we

observed regardless of standoff distance changes.
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used for polishing of complex shape or freeform surface which

has steep local slopes. In the system, abrasive fluid jet is injected through a nozzle at high pressure; however, it is inevitable

blem causes incorrect polishing results because of unstable and

unpredictable workpiece material removal at the impact zone. In order to solve this problem, MR fluid jet polishing method

fluid which can maintain highly collimated and coherent jet by
nozzle and an electromagnetic module, most important parts in
magnetic field and flow analysis. As the results of experiments,

re generated since smooth W-shapes and uniform spot size were
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Fig. 1 Schematic diagram of a MR fluid jet polishing system
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Fig. 2 Design parameters of a straight bore nozzle
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Table 1 Compositions of the MR fluid
Caponyl- I::;'l;) DI-water Sabiizer
O Slurry Glycerol | Na,COs

Composition

raﬁé’(wt%) 65 13 20 1 1
Density(g/cm’) 7.2 7.65 | 0.998 1.261 1.51

Table 2 Simulation parameters
Parameter Value
Density 5029 [kg/m’]
Viscosity 0.00778 [Pa-s]
Fixed Inlet diameter & 3.5 [mm]
condition Outlet diameter & 1.5 [mm]
Inlet pressure 10 [bar]
Outlet pressure Atmospheric pressure
90 [deg]
Taper 60 [deg]
Variated 30 [deg]
condition 10 [mm]
Length 40 [mm]
80 [mm]
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Fig. 3 Results of flow analysis according to inlet angle changes
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Fig. 4 Results of flow analysis according to nozzle length changes
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Fig. 5 3D design of an electromagnet head system
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Fig. 6 Magnetic field intensity analysis according to nozzle shapes
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Fig. 7 Magnetic field analysis according to nozzle position changes



(b) With magnetic field

(a) Without magnetic field
Fig. 9 Photography of MR fluid jet exited form a nozzle
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