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Abstract Hybrld Magnetic Tool Fabrication Po||sh|ng Characteristics
In manufacturing, finishing of components may require multiple processes

to achieve desired surface characteristics or function. Implementing g ° initial surface o 00
. . . . 1
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workpieces. Hybrid magnetic tools consist of magnetic particles bonded = g g 40
together with water-soluble glue. It was found that the transition behavior 0.5 | S 55 L
and finishing characteristics of hybrid magnetic tools are influenced by the 10 mm " >mm S 8 S ™ PO 1 S PR 1 P R
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amount of time in each phase due to the varying glue content, each tool ron particles Binder mL Binder mL
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Yttrium Aluminum Garnet (YAG) Ceramics Binder volume| OmL |0.1mL |0.2mL|0.3mL |04 mL|0.5mL|0.6 mL T m
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Force acting on particle: [ — VyH - VH V: particle volume
X. magnetic susceptibility
H. magnetic field strength

6-axis robot

Tool characteristics

1. Bonded particle phase — magnetic particles are bound together by a
binder; material removal occurs at peaks because magnetic particles
cannot move into the valleys =

2. Brush phase — binder breaks down when lubricant is applied and 10 mm
magnetic particles align to the magnetic field; material removal occurs
evenly across surface

Experimental Conditions

| Workpiece YAG ceramic plate (31.5%x76.5x10 mm)
Abrasive Wolrkplece Finished area
Hybrid magnetic tool
\\‘ l %//%/////%////// % / (a) 0.1 mL tool (Pont B) (b) 0.5 mL tool (Pont B)
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""""" . / , * Hybrid magnetic tool material removal mechanism changes with phase
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el Robot s ///%///////// L [Unit: mm] o Bonded particle phase removes material from peaks of the surface
ho?(;e?'ece arm 65 l . ’ working towards the valleys and flattens the surface
Permanent Magnet o Brush phase removes material evenly from the flattened surface
Workpiece feed Length 74 mm/s, feed ratel mm/s  Time spent in each phase material removal mechanism can be controlled
Tool Abrasive Workpiece Abrasive 4-8 ym diamond, 0.400 g by varying binder content
Magnets Nd-Fe-B ©24.5x12.7 (3 magnets)
Magnetic flux density 8675(7) 1 a: t2he center 01;c magnet surtfacef Future Work
. Ol ' al £ M away Tom Mmaghet Sunace » Test tools with varying abrasive sizes
Magnet rotation 500 min- . E d finishi hilities t | - workoi
» Magnet-workpiece — Xpand finishing capabillities to non-planar workpieces
clearance 2 mm (minimum)
L ubricant Water soluble-type barrel finishing compound 1.0 mL ,_Iﬂ_ﬁ.knowlledgements d bv the Air E Off f Scientific R .
+ Deionized water 0.6 mL IS project is supported by the Air Force Office of Scientific Researc
Bonded particle nhase Brush phase - | (AFOSR) under Award No. FA 9550-14-1-0270. Thank you to everyone
D D D Finishing time 8 passes (3 min 52 s) who has worked to make this research possible.




