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The Adhesion Damage Model at the Tool/work Interface for predicting Adhesion State
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u,: Uncut chip thickness

V,: Cutting velocity
9, : Thickness of secondary plastic layer o : Thickness of plastic flow layer

a : Rake angle B : Clearance angle

Fig.1 Orthogonal cutting model
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Fig.3 One-dimensional atomic model of tool and chip interface
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Tablel Cutting conditions

Work materials STKM13A,545C
Cutting tool TPGN160304,K10
Rake angle o (°), Reliefangle 5 (°) 5,6
Cutting speed V¢ (m/min) 30,100
Cutting length L (m) 1.7, 16, 50, 100, 166, 333
Feed rate f (mm/rev) 0.02
Depth of cut a, (mm) 35

Table2 Mechanical properties

Workpiece C Si Mn P S | Tensile strength

STKM13A | 020 | 0.21 | 049 | 020 | 005 | 513 (Mpa)

S45C 047 | 025 | 0.73 | 014 | 053 | 712 (Mpa)

Table3 Material constants

s | S¥Mpa Cesec £ C.sec Dy

1 0.47 0.3625x10° | 0110 | -0.3750<10* 0.53
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(a)Chip section (b) Finished surface section
Fig.4 SEM images of strain range
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Fig.6 Variation of simulated value of omission frequency with
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Fig. 8 SEM images of omission trace
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