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A Study on the Accuracy Evaluation Method of High Speed Machining

Deuk-Soo Son*, Ahn-Ho Lee’, Jung-Kil Lee™, Woo-Young Lee ™"

I Abstract Jl

KS and ISO have proposed several evaluation methods of conventional machine tools. Even though the
accuracy of the tools can be evaluated with those methods, there are still no proper evaluation methodsof high
speed machining. Because it is hard to evaluate characteristics of high speed machining such as decrease of
cutting temperature, cutting force, and reduced machining time. Therefore, new evaluation method for high
speed machine should be developed.

In this paper, several shapes of model have been proposed to evaluate cutting accuracy of high speed

machine.
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Table 1 The desired capaability of high speed

machining
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Fig. 1 Investigated and optimized cutting
speed range for different materials.
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Material : Aerunautical ALU 17
Tool Dia: 8 mm

Speed : 21000 rpm

Feed rate: 8250 mnvmin

Time: 440"

Material : Steel 2311
Tool Dia: 12 mm

Speed : 12000 rpm
Feed rate: 10000 mnvmin
Time: 824"

Fig. 2 Test workpieces for the performance
test of high speed machine
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Fig. 3 Important point for evaluatation of cutting
accuracy of high speed machine.
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Fig. 4 Model shape for evaluation of position
accuracy of movement

Table. 2 Cutting condition of position accuracy
of movement

Drilling Tool HM Drill D6mm
Workpiece 45HRc, Steel
Cutting Speed(Vc) 500 mm/min
Rapid move(f) 7,000 mm/min
Spindle speed 11,000 rpm
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(a)Plane cutting: (b)Y slot cutting  (c)X slot
cutting
Fig. 5 Model shape for evaluation of position
accuracy of movement
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Fig. 6 Rectilineal & circular movement error at
high speed machining
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Fig. 7 Model shape for evaluation of rectilineal
movement accuracy
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Fig. 8 Model shape for evaluation of circularity
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Fig. 9 Contour for evaluation of shape machining

accuracy
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Fig. 10 Model shape for evaluation of fine
machining accuracy
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Table. 3 Cutting conditionf for fine machining

Tool Solid End Mill D 0.3mm
Workpiece STD11, Steel
Cutting Speed(Vc) 100 mm/min
Spindle speed 10,000 rpm
Cutting depth(Axial) 0.0lmm
Cutting depth(Radial) 0.0lmm
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