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Development of Titanium Boride Grinding Wheel by Laser Sintering
(Synthesis of Titanium Boride and Grinding Experiment)
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Yoshitake YAMAZAKI and Youichi SHIRAKATA

*$ Faculty of Engineering, Department of Electronics and Mechanical Engineering, Chiba University,
1-33 Yayoi-cho, Inage-ku, Chiba-shi, Chiba, 263-8522 Japan

This paper deals with development of a new method for producing profile grinding wheel. At
first, the desired shape is made of metal that is machined easily. Next, powder material is spread on
a surface of the metal. And the surface is scanned by a laser beam and then a ceramic layer is
produced on the surface of the metal by the chemical reaction between the powder material and metal
material. The produced ceramic layer is used as grinding wheel. The powder material is boron and
the metal material is titanium in this experiment. The components of the layer are examined by X-
ray diffraction and titanium boride is detected in the layer. Grinding experiment is performed using
this grinding wheel. The results shows that the ceramic layer can be used to grind hardened die steel.

Key Words: Grinding Wheel, Surface Treatment, Wear, Grinding Force, Laser Sintering, Titanium
Boride, Profile Grinding, X-ray Diffraction
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Fig.l Schematic diagram of present manufacturing method for grinding wheel
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Fig.2 Reaction synthesis of titanium
boride by Laser sintering
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Fig.3 Scanning path on surface of a substrate 26 (degrec)
Table 1 Laser sintering conditions Fig. 4 %gw@ﬁ?ﬂmpmwmdmmwd
Material Titanium m titanium substrate
(Scanning speed: 40um/s,
Substrate | Purity (%) % Soarping inferval: l‘gé’émn)
Size (mm) 12X 12X5
Material Boron
Powder | Purity (%) 99
Size (um) <44
Wave length (um) 1.06
Oscillation type cw
Lase TEM mode Multi mode o
3 Beam power (W) 30 (2) Sintered substrate (b)) Groove on a surface
Scanning speed (um/s) | 20~80 Fig.5 Photograph of a substrate after Lase
Scanning interval () | 500~1000 sintering , ‘
— AT, EEIEHE 50mm DL ATELLE - A ‘ O: TiB,
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R E
3-2 MERERE N 4 ICHBRIOT Y UERO X 8 A
BN, WHEEEIIOT LI RERRDT, Bk 20 (degree)
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B @R, REEL—F—E—AEEICK (Scanning speed: 40pm/s,
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Scanning interval: 1000pm)
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Fig.7 X-ray diffraction pattern obtained from
sintered layer at a depth of 70 um
(Scanning speed: 40pm/s,
Scanning interval: 1000um)
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Fig.8 X-ray diffraction pattern obtained from
the bottom of sintered layer surface
(Scanning speed: 40um/s,
Scanning interval: 1000um)
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Fig.9 Schematic diagram of grinding experiment

Table2 Workmaterial

Material SKD11
Vicker’s hardness 710
Ground area (mm) 2.1X46

Table 3 Grinding conditions

Grinding speed (m/min) | 267

Depth of Grinding (um) | 12.5

Feed rate (mm/rev) 28

Grinding fluid Soluble type
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Fig. 10 Ground depth and wear depth
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Fig. 12 Surface roughness
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