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A Study on the High-Speed Machining of Thin-wall Part
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ABSTRACT

The term 'High Speed Machining' has been used
for many vears to describe end milling with small
diameter tools at high rotational speeds, tvpically
10,000 - 100,000 rpm. The process was applied in
the aerospace industry for the machining of light
alloys, notably aluminium. In recent years, however,
the mold and die industry has begun to use the
the

including those manufactured from hardened tool

technology for production of components,
steels. And the end-mill is an important tool in the
milling process. A typical examples for the end mill
is the milling of pocket and slot in which a lot of
material is removed from the workpiece. Therefore
the proper selection of cutting parameters for end
milling is one of the important factors affecting the
cutting cost. The one of the advantages of HSM is
cutting thin-wall part of light alloy like Al (thinkness
about 0.3mm). In this paper, firstly, we study
characteristics of HSM, and then, we choose the
optimal parameters(cutting forces) and investigate
various machining strategies to cut thin-wall part by

experiment.
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Fig. 1 Salomon’s experimental results
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Fig. 2 An Example of Al Thin-wall
(Imm Thickness, 20mm Height
42,000 rpm, 14986mm/min feedrate)

=
El.
£
=N
e
N
ol
N
b M
=
o O
L
ny
i
o
N
o ok I
o J

2 god ATddd BE 43S g
2. ol BAY sS4

ol Qo] ALEE 14713 7] (RoedersAl,
Germany)9] UWHALSEE Table 13 261, Table
20l AAE &4 FA e digk Apke] el
Table 3°]& HAE ZAo| AMS3E "} 7o)

vehd teh

344

PR & A
Max. Spindle Speed 42,000 rpm
Max. Feed Rate 30,000 mm/min
Max. Acceleration 2.0g

Table 1 The Specification of HSM

3 A} 2] Al6061
T FEA Kistler A}, type:9254
A8 Z 7] (Amplifier) [KistlerA, type:5019
A/D BE DAQ-MIO-16E (NI, Co.)
Table 2 Construction of Experiment for Cutting
force
RPM Feed/tooth | Axial depth |Radial depth
(rev/min) | (mm/tooth) (mm) (mm)
0.01
0.02
Smm, 1mm,
100-37500 0.03
10mm 2mm
0.04
0.05

Table 3 Experimental Cutting Conditions
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Fig. 12 Thin-wall machining
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(a) Thickness lmm (b) Thickness 08mm

(c) Thickness 0.4mm

Fig. 14 The surface error due to run-out and

elasticity
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Fig. 16 Reinforced model of Thin-wall
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