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This study deals with a burnishing process to generate smooth surfaces and enhanced layers. In conventional method
which is proposed by the authors, a diamond tipped tool was used. In this investigation, the coated carbide tool was
applied as a burnishing tool. A proposed hybrid-type parallel mechanism with spherical 5-degree-of-freedom range and
force control was used as a burnishing machine. Non-coated carbide tool, titanium nitride and diamond-like-carbon
coated carbide tools were used, and a stainless steel surface was targeted. The fundamental burnishing characteristics
of the proposed tool were mainly evaluated by the surface profile and appearance of the burnished surface, and it was
clarified that DLC-coated carbide tool was better than non-coated and TiN-coated one to generate smooth surface.
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Motor spindle \H | Workpiece Stainless steel JIS SUS316
Output lmk "
- =

Bimnishing tool- ! Burnishing tool Spherical carbide pin R = 1.5 mm

(94.0 HRA, WC: 85-95wt%, Co: 5-8wt%
Average grain size 0.5 um)

Non-coated, TiN-coated, DLC-coated
Sliding speed v,=0, 17 m/min

Fig. 2 Tool path

Coupler
Preliminary surface Ra = approx. 0.25 um

Feed rate f =5 mm/sec
—<,, [Coewa Thrust force F=20N
i ’ % Cross feed CF =50 um

Lubrication UP-21KN, Unitech Co.Ltd.

Y Force

table  sensor

() Schematic illustration Table 2 Properties of coating materials”

erplcce arbi e i N Centact piit Vickers hardness | Coefficient of friction | Coating thickness
(c) Definition of sliding speed v, TiN | 1600-1800 HV 0.5 2-4 um
Fig. 1 Spherical 5-DOF hybrid-type parallel mechanism with rotary tool DLC| 2000-2200 HV 0.1 1.0-2.0 pm
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Fig. 3 Burnished surfaces (Left : Non-coated, Center : TiN, Right : DLC)
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Fig. 4 Surface apperances of non-coated one coated carbide tools
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Fig. 5 3D-profiles of burnished surfaces

(f) DLC-coated, vs = 17
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Fig. 6 Surface raughness and grossiness of burnished surfaces
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Fig. 7 Surface profiles of burnished surfaces for Y-direction



