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A Study on Transition of Dimension Error and Surface Precision
in High Speed Machining of Al-alloy

Jong-Hak Yoon*, Moon-Seop Cheong**, Heon-Cheol Lee***
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High speed machining aims to raise the productivity and efficiency by making more precise and higher value-added

products than any other machining method by means of the high speediness of spindle and feed drive system.

The purpose of this study is to investigate the effects of the run-out of endmill on the dimension precision of workpiece

and to obtain the fundamental data on high speed machining, which is available by machining the side of Al-alloy with

solid carbide endmills in high speed machining center and by measuring dimensions and surface roughness.

From the results of experimentations followings are obtained ; if spindle speed is ultrahigh in conditions that radiat depth

( |f Abstract
\

of cut and feed per tooth are very small, highly precise and accurate products are to be made efficiently with high feed rate,

and so we can raise productivity.
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Table 1 Specifications of experimental equipments used

Manufacturer | i
Instruments & models Specifications
. Feed range 560 X410 X 60 mm
o ;’.e‘.“ca' “WQCHEON Spindle rev. 100-12,000 rpm
gc ining S(IR}){J?;)2 Table speed 1-24,000 mm/min
enter | Control system FANUC M18-C
3D-Coordinate DUKIN Range 600 x 1,000 X 500 mm
Measuring (Korea) Resolution 0.0005 mm
Machine MHB 1006C S/W Neuro measure v2.0
MITUTOYO Drive speed 0.1,0.2,
Msurfa?e (Japan) 0.5, 1.0, 2.0 mvs
| casuring SURFTEST Range 8, 60, 600 um
nstrument §v-500 S/W surfpak v3.00

pm, Ho| &4 e 1-24,000 mny minel| o] £t}
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Table 2 Specifications of endmills used

Outice | g | L ange | Number
diameter of cut o £ flut
. (mm) (mm) (") of tlutes
o [ mo [T 0 !
8 63 19 60 | 3
SRS R A N 3
PR N N R N

Table 3 Chemical compositions of material
(wt, %) (b=below)

Material | Si | Fe | Cu y Mn | Mg | Cr | Zn I Ti |Others| Al

0401 0.7 1015 0.15| 0.8 0.25{0,15 0.15] the

AS0OIS 108 | b |-040] b |-12]-038 b | b | res

Table 4 Mechanical properties of material

. Tensile strength | Yield strength Elongation
Material (Mpa) L (Mpa) (%)
A6061s 147 below i 108 16 above
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‘ ] | ! ’ i N b min) | £ (oot of cut d(mm) ofcut | surface
L ‘1 | | | D number| nevini) | {(mmioot) t(mm) h(mm}!  pimm)
| - = - (4 — t%’l 1 1,000
‘ =23 ; \ 2 2,000 i
] 3 4,000 0.1 02 | 1L59
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i (65) ‘ A_| B0
e | 5 112,000
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Fig. 3 Effects of spindle speed on dimension
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Fig. 4 Surface roughness with spindle speed
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Fig. 5 Effects of feed per tooth on dimension
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Fig. 6 Surface roughness with feed per tooth
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Fig. 7 Effects of radial depth of cut on dimension
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Fig. 8 Surface roughness with radial depth of cut
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