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A Stydy on the Effects of Tool Geometry on Chip Flow

Kyong-Woo Kim', Woo-Soon Kim®, Ju-Sik Yun®, Wang-Suk Chae™

*xk

, Dong-Hyun Kim

ABSTRACT
A new methodology is presented to evaluate material properties at high strain rates and high
temperatures based on orthogonal metal cutting experiments and FEM simulations. Average strain
rate and average temperature found in the deformation zone are computed and flow stress data at
these conditions are modified until cutting forces calculated in simulations match those determined
in experiments. Material properties obtained from this method were verified by additional metal
cutting simulations. Derivation from cutting forces measured in experiments was less than 10%. The

feasibility of tool design using FEM simulations is also demonstrated.
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Table 1. Experimental Conditions in Turning

Cutting Conditions
10, 40, 80, 120, 160,
Cutting Speed [m/min]
200
Feedrate {mm/rev] 0.125, 0.195, 0.395
Depth of Cut [mm] 2
Tool Parameters
Rake Angle [ ] 15
Clearance Angl: [* ] 7
Nose Radius [mm)] 0.2
Workpiece SM45C
Tensil
er.151 e Stress at 1027
Ultimate [MPal
Yield Stress [MPa} 612
Hardness |Hgcl 33
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Fig. 1 Experimental Values of Cutting Forces
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Table 2. Parameters of Tool Geometry

Backwall Height [mm] | 0, 0.2, 0.4
Groove Width [mm] 15, 2.0, 2.3
Groove radius [mm] 15, 2, 25
Land Width [mm] 0.15, 0.3, 0.45

Fig. 4 Nomenclature of Grooved Tool used
in FEM Simulations
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Fig. 5 The Effect of Land Dimension upon
Chip Flow
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