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A Study on Characteristics of the Precision Machined
Surfaces by AFM Measurement

Jong-Kwan Kim*, Gab-Jo Lee’, Jong-Soo Jung™

j| Abstract }

High speed cutting i1s a machining process which cuts materials with the fast movement and rotation of a spindle
in a machine tool. High speed cutting leaves a plastically deformed layer on the machined surface. This deformed
layer affects in various forms to the surface roughness of machined parts such as the dimensional instability, the micro
crack. The surface roughness is called surface integrity which is very important in precision cutting. This paper aims
to study on the machined surfaces characteristics of aluminum alloy and brass by AFM(Atomic force microscope)
measurement. The objective is ‘contribution to ultra- precision cutting by exhibit foundation data of surface roughness

and tool wear when parts are cutting with diamond tool at the factory.

Key Words : Surface roughness(33 #217]), AFM(Atomic force microscope: 1A+ & 1] 7), Ultra-precision cutting(ZAD 71-3),
Tool wear(-Z7- u}g)
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Fig. 1 Tuming center

Fig. 3 Metallurgical microscope

Fig. 4 AFM
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Fig. 5 Experiment specimens
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Table 2 Chemical compositions of aluminum S AR 7HE 2 B2 100umE AFM 27 R
Aaglct.
Specimen | Cu Si | Mg | Zn | Mn | Cr | Fe Al
015) 04 | 08 0.04 . _
Al 5061 04108 | ~12 0.25 | 0.15 ~035 0.7 rest 4. }él-;?élﬂl_ |;|_<| J_'—E'.
Table 3 Chemical compositions of brass 4.1 330IM nfpsA Et
D0 ¥ 0710] HEPORE BAOT TLAA
Specimen| Cu | Pb | Fe | Sn | Al [ Mn | Si | 2n &7 B} oY) RS BEoR IS
upscac | 600 | 02 | 29 [ os | 29| 25 | oo B HAE QMRS HIE gl ALY et vt
S . . N .| rest - - -
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(a) Used tool (b) New tool

Fig. 6 Diamond tool to be machined aluminum

(a) Used tool (b) New tool

Fig. 7 Diamond tool to be machined brass
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Fig. 8 Grape of nose radius values
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Fig. 9 Grape of surface roughness values
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Fig. 10 AFM photo. of aluminum atloy
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Scan size: 100 zm
X value : 20 4/ div
Zvalue : 700 N/ div

(a) 50km machined surface

Scan size: 100 4m
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(b) 500km machined surface
Fig. 11 AFM photo. of brass



x|

I

Vol.16 No.1 2007. 2.

(HBSC3C) A28 A48 44 24304 133 3 dof
A kB EUSHI T ObERYE EW AL] 27
712 AFM 5% ol §sto] Z43t3, 1 212 1ol of
23 2o AR Qg

(1) AABT9) HAQIAS B4 ol 500kmo| 2 713
@ 49 Bt u ghe) Wake 0.00immolshE 7o)
stol, nhmLt MRE Ao wAlSA) %e g Sl 4 9l
A},

@) B9 AR/)E B4R 27 A2e 379 AgOR
Q5le B ANE @S 5 UL Sy, WAt
Zo] 500kmo] el Al SR BlEEFS 0.108um, 3

3 2

&% 0.161ume| AAE Ueny

SR} 0.053um o £ ANE

T 2 =2 A 1l
s,

(3) AFM 3D EUEHS BHEY 23 0|55 B2 o
S AHhE BT 3 A B EEUM 27
ojuf gt upm A4 Fof HAT) A oj&
HY ollA E o oheft Paael AL oldE
of Y Adf YL vIAL e T8 AU &
g - 99l

(@) FF A7 A = 275 5 BARE 1)
A ol 7hx] gFol Ao A7t Easts, 500km
o 3:0) Wik Aol Ado| BATS Belaidr)

=7

o] mEE 2006 2AHE L e
oF A7HRS.

&
—+
=

o
>4
e
o
a3

85

o

Fo 23

Ho

(1) Ansi, S., Taguchi, Y., Horio, K., Kasai, T. and
Kobayashi, A., 1990, “Measuring the Very Small
Cutting- Edge Radius for a Diamond Tool Using a
New Kind of SEM Having Two Detectors,” Annals
of the CIPR, Vol. 39, partl, pp. 85~88.

(2) IKawa, N., 1991, “Ultra-precision Metal Cutting-
The Past, the Present and the Future,” Annals of the
CIRP, Vol. 40, No. 2, pp. 587~5%4.

(3) Kang, S. J. and Kim, J. K., 2004, “Characteris -tics
Evaluation of Surface Roughness with Ultra-precision
Machining,” Trans. of KSMTE, Vol. 13, No. 1, pp.
9~15.

(4) Kang, S. J., Oh, S. R, Lee, G. J. and Kim, J. K,,

2004, “A Study on the Surface Machining Cha-

racteristics of Ultra-precision through SEM Measure-

ment,” Proceedings of the KSMTE Spring Conference

2004, pp. 34~41.

Lee, G. J. and Kim, J. K., 2006, “A Study on

machined Surfaces

alloy by AFM Measurement,” Trans. of KSMTE,

Vol. 15, No. 2, pp. 81~86.

Lee, G. J., Jung, J. S., Kang, S. J,, Kim, S. B. and

Kim, J. K., 2006, “A Study on machined Surfaces

Characteristics of brass by AFM Measurement,”

Proceedings of the KSMPE Spring Conference 2000,

pp. 47~52.

(7) Oh, S. R, A Study on Characteristics of Ultra-precision
Cutting Surface by AFM Measurement Method,

Master Dissertation, Chosun university, 2005.

®)

Characteristics of aluminum

(©)



