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A development of the surface roughness model
in face milling operation

Dae-Kyun Baek,* Tae-Jo Ko, ** Hee-Sool Kim**

ABSTRACT

This paper presents the surface profile of machined workpiece in face milling operation. The
roughness model of feed direction is considered the cutting condition, the profile and run-out of
inserts. For the dynamic model the cutting system can be modeled as a vibratory system. The
dynamic model of surface roughness is considered the relative displacements between tool and work-
piece which can be obtained from the cutting system. These model can predict various surface
roughnesses, i.e. maximum and arithmetic mean surface roughnesses. Therefore, the developed
model can be used for the monitoring of surface roughness.

Key Words : The model of surface roughness(E8Z%= ¥d), Axial run-out(HWE AAME ¢
A1), Radial run-out(373 %3 QAME 27192 23, Relative displacement (‘38 9)
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Fig. 1 Surface profile according to small feed

150

TR 1-68A gl Az AL s AE
o9 o] AAH Fo HiEel: a¥T Zo] 1
@i o8A 2ol s AREAT WA do] AAH
%9 AdgolE bAT Zol 194 Et 394 ol o
3 2FET. 2 9L AdY BPL P Zo] 39
A 23} 58 g o Bz, AL de AT
e Bae) Wolskx) %Al Pk olsh el WAL &
As| Boldl o FTURATE Y9y Tashs do 4
Ao ANE 279K 2245 o Fof Wat AAAY.

Fig. 114 W23 $2< TR¥4e ABeoldst
7l ge A AMEd 219X Q37 EAlshe AS
o) 29& AAE 2AHW Fig.29 @t} Ve o9
ARLEL Jeplz 7 FARN 4298 =
2uge Vet g9AeAs glg W BAaE W
7Edes o A JdMEY T 24
Ae Z&3 712w0] thie 3E 407 s,
BE AUE Y& 71522 2A8EY. AAE 2]
A A2 2As ¥ FEG 2 AL P gom
sa HEgET e AL 29 oz o). Fig.2d
A BE uke ol A QMEe] AW 27929
A7} e (i), H9E 2719A 237} e ,(DL o INE
WA FAL 04 0’2 o)EdA Bt} 37)A 2
A QAES 2192 247t 9 o ANESY =
EW7e) 2AL AUk & Jehit M QA ES)
AR A P, Q, BE o|FAm, i+19A ¢ ¢
ol$ATY VT o5 XA ANE 27952
Aol mhet 4A ¢ 1A Dot

NeEe FHEYL UheF Tol 2R ¢ Yok
WA FRAsde vy AXE AHYY 8 7, Ag9

_:‘z-‘
o
=
o
=
o

A >
s{y(i s}
L /f——q/
i)y L =10

58y

Fig. 2 Theoretical surface profile with run-out
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2.2 8 ZHZETHE (The dynamic model of
surface roughness)
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Fig. 3 The face cutter model with workpiece
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Table. 1 Specfication of expemental set-up

MILLING MACHINE WMy - 1100(1100 ¥ 280) mm
| l\orea Turgsten M 115 SP 04 R/L-10
! LEAD ANGLE : 45 o

CUTTER

DIAMETER ! IOOmm
INSERT SPG"J 120304 120")08 P20
NOSE RADIOUS = 0.4, 0.8 mm
WORKP IECE 130 x 77 x 45 wm
DYNAMOMETER KISI' LER TYI’E 9257 A

CHARGE AMFLIFIER

KISTLER TYPE SOOBE DPM~2300

CONVERS1ON RATE T 30 Kz
RESOLUTION 112 BIT
TNPUT RANGE 10V

A/T) CONVERTER

i SURFACE ROUGHNESS
TESTER .

MITUTOYO TYPE FMD-R75C
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Fig. 4 The cutting system as a vibratory model
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Fig. 9 The Simulated surface profile
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