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Abstract: The Weibull distribution, abrasion performance and cutting lifetime of Al,O3 of Al,05/ZrO,(Y,03) composites
were investigated. The cutting lifetime of Al,05/ZrO,(Y,0;) cutting tool was established using single linearity regression.
The effects of different cutting conditions on the cutting lifetime of Al,03/ZrO,( Y,03) composite cutting tool were
completely analyzed. The results show that Weibull modula (m) of Al,O3;, Al,O3/ZrO,(2Y) and ALOs/ ZrO,(3Y)
composites are 5.6, 10.2 and 11.7 respectively, showing that the Al,0;/ZrO,(3Y) composite has the best reliability. The
abrasion mechanism during cutting process of 40CrMoNiA alloy steel by Al,O3/ZrO,( Y,03) cutting tool results from
grain abrasion and adhesion abrasion. The parameters in the endurance model, v., f and a , are 1.3, 1.69 and 0.66,
respectively. The cutting tool material investigated at present is suitable for high-speed cutting. The maximal influence
factor is the amount of feed (f). Under the optimum cutting conditions, v.= 140 m/min, @,=0.5 mm and /=0.3 mm/r, the
endurance life of the composite cutting tool is 3 h.
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Table 1 Geometry parameters of cutting tools
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Table 2 Bending strength of AlL,O3;, Al,05/ZrO,(2Y) and
Al,O3/ ZrOy(3Y) composites

Sample Bending strength/MPa
No. Al,O; chi(();é ) zgz(();\/( )
1 286 581 752
2 297 591 763
3 349 598 766
4 350 599 781
5 356 618 789
6 357 639 791
7 358 682 793
8 363 683 795
9 364 685 803
10 364 685 819
11 364 689 824
12 367 693 825
13 370 693 827
14 371 696 696
15 374 698 847
16 375 717 857
17 377 718 857
18 378 721 872
19 387 726 880
20 388 738 884
Average value 361 637 779
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Fig.7 Morphologies of wear pattern of ceramic cutting tools:
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region)
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Table 3 Endurance live of cutting tools under different cutting speeds, amounts of feed and cutting depth

/=0.1 mm/r, ,=0.5 mm

a,=0.5 mm, v:=140 m/min

v:=140 m/min, /~0.1 mm/r

Ve /(mrmin") T /min f/(mmr ") T /min a,/mm T/min
140 300 0.1 300 0.5 300
190 247 0.2 200 1.0 280
240 195 0.3 180 1.5 310
290 120 0.5 30 2.0 220
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