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A Study on the Microscopic Precision of Machined Surface according to
Variation of Machining Environments in High Speed Endmilling
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jr Abstract %

The investigation of microscopic precision in high speed endmilling is necessary for machinability evaluation, and
the environmentally conscious machining technology have more important position in recent machining process. The
microscopic precision of workpiece is influenced by machining environments variation as cutting fluid type and
lubricant method. In this study, the cutting forces according to variation of cooling and lubrication are investigated
by specially designed tool dynamometer. And the surface roughness, micro hardness and residual stress are evaluated
according to machining environment. The characteristics of damaged layer in environmentally conscious machining

and conventional machining using cutting fluid are compared experimentally.

Key Words : Cutting Fluid(ZEA15-4), Oil Mist(. 2. Ju]AE), Compressed Cold Air(9F&42Z3-7]), Micro Hardness(] 47 &),
Residual Stress(%R-5-2]), Damaged Layer(7}5 %2 %), Endmilling(s1=L3))
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Table 1 Chemical composition of STD11

Chemical composition (%)

C{Si|Mn| P | S |N|Cr|Mo|V | Fe
1.5]0.3]0.02(0.02,0.03| 0.1 ]11.2{0.8110.22| Rest
C"";frr:;ssfgnfo” Machi:i:ng center oil mist
L
Cutting

- Cutting and
Mounting (5

Surface tester

1) Polishing

Microhardness tester

SEM

PC Microscope

diffractometer

Fig. 1 Schematic diagram of experimental setup

51



HES . 0)ZH - BUS -

Table 2 Specification of experimental instruments

Specification
MAKINO VSS: Max 20,000rpm,
50m/min
210, 4-Flutes flat endmill, TIAIN coating
3 Auxis, Freq. range: 5~10kh
4Ch, Max Sampling: 400k

Rigaku, D/MAX-2200 (Peck search)
Stresstech, X-Stress 3000
(Residual stress measurement)

Instrument

Machining center

Tool

Dynamometer

Oscifloscope

X-ray
diffractometer

Hardness tester Vickers hardness

Surface tester Taylor Hobson, Surtronic 3+

d o
Compres-se Lowest temperature -50C
cold air
Oil mist Spray max. 100cc/h
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Breakage of chip

Secondary
eformation zone
Primary
deformation zone

Tertiary deformation zone

Fig. 2 Cutting mechanism of cooling and lubrication
method

Cutting

chining direction
Microscopic analysis

12mm

Microhardness, residual stress 10mm

measurement

T~8mm

Fig, 3 Machining method of test piece

Table 3 Cutting condition

Spindle speed {rpm] 12,000
Feed rate [mm/minj 2,400
Radial depth of cut
0.2
[mm)
Axial depth of cut [mm] 10
Temperature of ‘ 200
compressed cold air
Consumption of oil mist 10cc/h
Angle of nozzle 45°
Dry, Cutting fluid,
Method of cooling |{Compressed cold air, Oil mist,
Compressed cold air + Oil mist

WHoIA EASHE AL st T8 YY)
2, DR YAEAR s}



Zl Vol.15 No.6 2006. 12

ZhEHAESY 54 AES 4 27 w3 oHe
T3t Fig. 33} 72 A& 1092 (Pass)Y 7153 F,
ANE ZHo| oure 3712 24A) Arhsle] 7h7be] A=
of 97 7hEE A 1y A4 Age A=
7h5 ol e Aol ot wldA F7he AT B
*4’6}04 *J?J*é% E9, 22T 9 ujAag R glofjk

-

17 &
7\ERd wEe) mE HAY B4 2

=
4T E FTEAAE ol gtel 54

r
4

%l
<

rSL'
e
={
up >
2
B

€ S Fig.
4o yehfiict 1o A CF(Cutting Fluidye= AAHGAE
A8 2730] 2, CA(Compressed Cold Air)= &4 7r&
71& AHESE 2A0lCk BT OM(Oil Mist)2 @ UujAEE

B
AHEs 248 e, CM(Compressed Cold Air and
Oil MIST)% PP/ LYUAEE FAY EALgt

350

®  Radial direction [H:C15]
©  Feed direction {HxC15]
- Radial direction [HeC52}
v Feed direction [HxC52]

300 -

250

z
@ 200
&
= 4
< 150
2 v v v v v
£
= -
G o
a
504 H o H H H
0 T T T ¥ T
Pry CF ca oM M

Cutting environments

Fig. 4 Cutting force according to cutting environments
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