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Abstract; A three-dimensional finite element method was used to study the mechanical behavior of a new type of cutter

Cr12Mo1 V1 which is unexpected to destroy in the process of cutting. For the first step, the detailed stress field of the

cutter was obtained, the dangerous position was determined, and the failure of the cutter was analyzed and reexamined

based on the classical strength theories. In addition, the distribution of the stress intensity factor of corner cracks of

different sizes was obtained in detail. Based on these results, the geometries and sizes of the cutter were optimized,

which reduced the stress level and improved the fracture strength.
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Schematic diagram of operating principle
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Figure 2 Fracture of cutter structure
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Figure 3  Assembled pattern and single unit of cutters
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Figure 4 Finite element model and

meshes of cutter unit
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Figure 5 Contour of equivalent stress
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Figure 6  Variation of Maximum equivalent
stress with base height
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Table 1 Relationship between base

height and equivalent stresses

EE/mm o, /MPa o5/ MPa o4/ MPa
20 308 297 286
25 326 303 295
30 307 297 297
35 306 296 287
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Figure 7  Variation of equivalent

stresses with width of cutter
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Figure 8 Coordinates at tip of curve crack

4.2 WNEFARYWIDERBUANBRLGETHHT

BICS AR R ARG K 9 (b) oy 174
BN, KT Z e a/b Ry 1, 53504 1 KERZ L a/b
Sy 2,3,4,5 (9 /4 BT . a/b = 1/4 B
I AR S I 9 B Mo, REBUR Ik T 174
AT O T R A A R O A —
IV g 5 BE PR RIS, B Ah 3R T i s AL 6 DR 0°,
P ER R S A5 A 0 K 90°, 1 7k i R 75 £ G

U By

(a) JIRMGERIAS  (b) REGTZ T () %‘és%%ﬁfﬂ)\‘

Y AP R 3

(d) 1/4 75 ji73 57 70

() 1/4 Ml F R LU 41 2%

B9 RukmMsR 4
Figure 9  Meshes of crack tip
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Figure 10 Stress intensity factors

along crack line angle
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