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Development of Cutting Tool Using Functionally Graded Material
-Comparison with Coated Cutting Tool-
Kanazawa Univ. Graduate School Takashi OHKUBO, Masatoshi HIRAO and Naoki ASAKAWA
This paper reports that comparison of cutting performance between cutting tools made of functionally graded materials and
coated tools. A functionally graded material is composed of two different types of materials having the internal compositions
with changed gradually from a side to the other side. We produced tools with functionally graded materials consisting of two
different materials; a ceramic material with high thermal resistance and a metallic material with excellent fracture.rébistance
tools have high thermal resistance on one side and excellent fracture resistance on the other side. For the tools arld commercia
coated tools, both high-speed and intermittent cutting test were conducted to evaluate the cutting adaptability of the tools.
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Fig.1 Model of FGM tool
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Tablel Sintering condition

Powder Carbide,A}O;
Sintering temperature 1200~1300
Load Pressure 50MPa
Preservation time 10min
Atmosphere Vacuum(5~8Pa)
Table2 Tool composition
Surface layer 50% Al,O; : 50% Carbide
40% Al,O; : 60% Carbide
30% Al,Os : 70% Carbide
Graded layer 20% ALO; : 80% Carbide
10% Al,O3 : 90% Carbide
Base 100% Carbide
Table3 Cutting condition
Condition Continuous Intermittent
Material S45C S45C
Cutting speed 400m/min 200m/min
Depth of cut 2.0mm 2.0mm
Feed 0.2mm/rev 0.1lmm/rev
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Fig.2 Wear curve (continuous)
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Fig.3 Tool wear (continuous)
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Fig.4 Toughness
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Fig.5 Tool wear (intermittent)
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