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A Study on the CNC Milling Machining of Thin-wall Part
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Abstract

In order to suggest the proper optimal
conditions of the CNC milling machining for the
Thin-wall

carried out. The process was applied in the

surface, some experiments Wwere
aerospace industry for the machining of light
notably In
however, the mold and die industry has begun

to use the technology for the production of

alloys, aluminium. recent year,

components, including those manufactured from
And the end mill is an

important tool in the milling process. A typical

hardened tool steels.

example for the end mill is the milling of pocket
and slot in which a lot of material is removed
the the proper
selection of cutting parameter for end milling is

from workpiece. Therefore
one of the important factors affecting the cutting

cost. In this paper, we choose the optimal
parameters(cutting forces) to cut thin-walled Al

part by experiment
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Table 1 The Specifications of CNC

Method of item Model
Max. spindle 3600 rpm
Max. feed rate 700mm/min
Table size 1100 x 280
CNC system FANUC OMD
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Table 2 Instruments for Measuring

Cutting Force
Workpiece Al-6061
Tool & to Kistler co.
00 namometer
ynamom Type 9257
DC charge amplifier Kistler co.

A/D converter National instrument

Table 3 The Chemical Compositions of
Workpiece Al-6061

Compositions

Si {Fe [Mn|Mg | Cr | Zn | Ti | Cu Al
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Table 4 Material Properties for Filling Material

Density

2

Low (Specific gravity) 8.58 g+ om
Temperature Hardness 23 (Hb)

metal Postal brigand 62.3 MPa

(Bi-Sn) Compression brigand 46.7 MPa
Melt of temp. 135C
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Table 5 Experimental Cutting Conditions
(2500 rpm)

Axial depth
(mm)

Cutting speed |Feeding speed
(m/min) (mm/min)
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Fig. 2 3D Modeling for Thin-wall
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Fig. 3 Characteristics of Cutting Force
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(Only Al-6061)

Fig. 45 Al-6061 #3(R4713)e 92 °l$%
o dig d4 5E4& ded Holn

Fx¢ Fyel datgo] &wstA dsdie A
¢+ Ak

Al-6061%b-2 Hatsle J 471 Fig. (A<
dFolwe] E3) vlTRE o Fx & Fy 9 &
Ao o A vegd A& & F Uk

32 ¥RAYY =74
e ERZREsN % EW AYNE &

g Aol Table 6& AAGgoze] FAA
#AE7 @& FAsA HFFE dA

3
|
Table 6 Centerline Average Height Roughness

at Cutting Direction( # Ra)
eeding speed

Numbors 200 | 300 | 400 | 500 | 600
1 0.788 | 0.046 | 0.048 | 0.054 | 0.049
2 0.640 | 0.040 | 0.039 | 0.052 | 0.055
3 0.058 | 0.039 | 0.044 | 0.054 | 0.059
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Fig. 5 Surface Roughness (zRa)
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Table 7 Maximum Height Roughness
at Cutting Direction( # Rmax)

ez = | 00 | 300 | 400 | 500 | 600
1 0.428 |0.230 |0.199 |0.251 0215
2 0.308 |0.169 |0.215 [0.219 [0.248
3 0.327 |0.171 |0.202 |0.228 0.255
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