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A Study on the Stress Analysis for Rake Face of a Tool with
Crack in Cutting Process
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ABSTRACT

- The determination of stress distributions on the rake face of tool are important to under-
stand the mechanism of metal cutting, For this reason, many researchers have been payed
much effort to analyize machining stress distribution on the rake face.

The author’s photoelastic experiment has shown that the stress distributions on a rake
face can be obtained photoelastically by using a specially designed tool made of epoxy resin
plate, and also, Stress Intensity Factors K 1, K11 and Crack Extension Angle can be determined

by using Linear Flastic Fracture Mechanics.
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Fig.1 The Coordinates Near The Crack Tip
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Fig.3 Pointplot of Isochromatic fringe
loop at the Crack Tip
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Table 1. Properties of Epoxy Resin plate

Elasgtic | Tensile Photcé?%g — [Poisson ‘s
modulus |strength |stnsitivity | ratio
kg / mn kg/mm | mm,order/ky
356.0 2.5 0.91 0.37
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Table 2. Chemical Composition

pb |cu [As |sb | sn | zn [Fe | Bi

99.52| 0.05]| 0.01| 0.16 { 0.05(0.01 |0.05 | 0.15
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Fig.9 Photoelastic Sensitivity Curve
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Fig.8 Isochromatic Fringe Pattern for Photoelastic Sensivity
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a) Cutting State (a=10ms. h=5m)

o) Qutting State (a=3um, h=3x8) d) Stationery State (a=S3m, h= 3=m)

&) Cutting State Ca=7zs, h= 5m) £) Statiorary State (a =7 =, h— 52n)

“g) Cutting State (a= 10w, h=7an)

Fig.10 Isochromatic fringes for a photoelastic too! under different iest ‘conditions with crack
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Table 3. Cracking Point and Crack Length

Distance from cutting Crack length
edge h(un) ' a (mn)

3 316 [7 [10

5 315 (7110

7 315|710

a) Light-field isochrormmtic fringe pattern

b) Derk-field isochromatic fringe pattern

Fig.11 Light- field and Dark-field fringe
of an uncraked photoelastic tool
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