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1 TiB2 Al03/TiB2
Table 1 M echanical properties of Al203/TiB2 ceram ic tools with different TiB2 contents

Bending strength Fracture toughness

Sample TB2 content /% Relative density D /% M Pa K oM Pa mY2 HardnessHV /GPa
AB10 10 99 9 650 37 19 6
AB20 20 99 7 775 4.7 201
AB30 30 99 2 785 52 20 8
AB40 40 98 5 675 53 21 3
. SN GN 15608, : 2(a) v=60m/Mmin ,AB30
X): - 50, 0b= 50, A= - 50, K= 750, boX roi= Q 2%
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Fig 1 Effect of T B2 content and cutting eed
on the flank w ear of A 103/T B2

tool in dry cutting of hardened steel

1 TB: Al0s/TB:
-AB40> AB30> AB20> AB1Q Fig 2 SBM microgrgphs of thew ear area of
B A 1Os/T B> AB 30 ceranic cutting tool
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Fig 3 Schematic diagran of the crater w ear profilesof AB30 tool in different atmogheres and cutting conditions
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Friction and W ear Behavior of TiB2 Reinforced Al20sCeram ic
Cutting Tool in Dry Cutting of Hardened Steel at High Speed

D EN G Jian-xin, ZHAN G Xi-hua, L | Jian-feng, SUN Gao-zuo, CAO Tong-kun
(D eparment of M echanical Engineering, Shandong U niversity, Jinan 250061, China)

Abstract: Dry cutting tests at high peed w ere carried out w ith repect to hardened steel and T B2 reinforced
A 103 ceranic cutting tools Thus the friction and w ear of the tool w as reduced by in-situ forming an oxide
film on the tool rake face, making use of the tribochemical reaction at high cutting tenperature T he effect of
the tool composition on the friction and w ear behaviorw as investigated, and themorphologies of the rake face
and rear face of the tool cutting the steel in air and nitrogen were observed on a scanning electron
microscope Itwasfound that theA 1203/T B2 toolw as dom inated by adhesive and abrasivew ear in low geed
dry cutting; while in high seed dry cutting, the tool w as characterized by oxidation w ear. A n oxide layer of
TiOz2was fomed by way of the oxidation of the reinforcing agent TB2 at a very much high cutting
tenperature, w hich contributed to greatly reducing the friction coefficient and increasing the antiw ear life of
the tool Such a friction-reducing and antiw ear behavior of the oxide layer was enhanced w ith increasing
content of T Bz in the tool composite How ever, the tool show ed a relatively poorer w ear resistance in N 2 than
in air, because N2 acted to retard the oxidation of the T B2 and the formation of the oxide layer on the tool
rake face
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