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A Study on Machined Surfaces Characteristics of Aluminum Alloy
by AFM Measurement

Gab-Jo Lee*, Jong-Kwan Kim"

| Abstract Jl

The machining parts must be produced within the specification of drawing and those will be able to meet function
and efficiency. At that time, it is very important not only precision machine and machining technique but also the
measurement technique. So, the improvement of measurement technique is to be joined together at once with
improvement of machining technique. Finally, the quality and value of the parts are decided by precision measurement.
This paper aims to study on the machined surfaces characteristics of aluminum alloy by AFM(Atomic force microscope)
measurement. The objective is contribution to ultra-precision machining by exhibit foundation data of surface roughness
and tool wear when parts are cutting with diamond tool at the factory.

Key Words : AFM(Atomic force microscope: &A} E19|73), Ultra-precision machining(Z% 715, Surface roughness(3H 72
71), Tool wear(-F+ ='d)

1. A 2 RENE 23Y FAV) A &3, DAUIE uiEe

2 34 wHsly 9o, 143} Hopoll N AA s TH

2047 AAMY Z2AAT A 2147] 1 2GR S A3 Ault HEE 29 A7 A Fol AEAJA A
A Bgale 4 oo aRIER] AES E3} oo md@in uAgYst HE2 7t oA g s}
Y3t AR A gy o T Atgle 54 & Qe AV 9 BF A, &84 fAUE 9
HgE s glom, nEY A7t BES F2 AH|L0) TG 712716 WO R e TE3 2AE A5t At
= 202 FH9 fo] vl gtk BEFY HA 7H 7| ARES] 13t #4] 7]ae] 2T 7HE71eE 1950

* zAdgn e 714 Fstd (gj.lee@carrier, co kr)
40 501-759 FRBAA BT A4E 37594
+ 2 EL 7) A g e

81



H5EE S22 o3 golof2 e gl Ak} Abg-o
29H AZVE 50nmo|3t2 7HEE& T 5 Sl Vg0
Hu Egiod, 1960d o] U2} 7 TAlE Ty
71V E7)A REoA cholobREFAo] 7o #et ¢

TF7h AlZbE o] H Tl B3, A4, ARE Uﬂiﬂlﬁlii,
Holg, U4 42 G4 dU=y 39 A47]9
AE g 7R o] gHE st A7) o] 2o]7]

5]
=

I3
[&]
al

AR TR AUE
Ao ¢ 35 A
7—];57]0“ Zl?‘(joﬂﬁko U]f(]‘— 7(4
3t 7 HokZ Al Moronuki®:=
3 913t w1571, Kakino®
FA7NAY &R g 2¥Y 7t

o zAY HAAsERA 9 B

0|9} 2] 7187149

C

_¢ k1) o] L 3

r
O

AZ] X g
Yo} o]
FA7IA 0|34 %
= AA7EES 95t
7=, Kang( 9 Jungm
HEAY 59 72 o2& ANt
o] wet 7tgHe) 7152 $54, WetsA, 7194 5
20 dF 877 dAHA L qlen, =W AYY] EF
7H Y Ha EQoR aTE: V)5 W T4 gE
of 8314 #elEa gick
A 3| ey] 48 ddx
A AA7go] a7HEA FE
Akl oA dAl7jel
oI Hul T H3E
o7k Qlof 1o FRbE =
a7y 9lou) o3t EA
718 E&

]
%Rff

O =
o

O

&7 Eo vlAg FG7t
A7), AR}, W 7| A EHEe
g 7R7EE X418 HA

«l 7R AR S S

]
24

= 30 9
o

o,

B oln 2o %

6} | A Sl A3 Jd

Yasict by 247159 &
Aoz o]ojA £ 9l& Ao}
U HAtA Al 2ket A28 241
B7Fet] H'B‘M GFEET AL o0s) MH% B4 4
500km77}1] A9 vrojotZBg TR AA7HESIA 712
29 A7 F4719 2 Ao Azste dAdn
(AFM) £471HS Z83to st 7hg o] vehd &
WHUE 24 54 g2 §UHE7I6e 712 4R E AT
34} gk,

2 Z A9

S
2 rE

il

(=]

82

2, BH 7F7| 0|2

1A 71gE ERS WrioE ATEE e 23S ¥
% 9lek. ole} 20] Se 71 Afolo] e 23e) W}
2712 29 A% 8, SANRE ADR) Hohzol
A7 (Row) 522 FAISIT ek, 710N QIR 5
® AW71E 379 Yoelut ol44mol slsiaty Al ol
2 271 737|(ideal surface roughness)?} AA7}5o] E-72]
Aoz olgt AA B 2 7|(natural surface roughness)<]
F 7K 584 anpt EAA FEHE & 4 ok

2.1 0|2 HEM 7{&l7)|

Ak B2 8 R=09] 4% RS Ruaxs WFEHAI(AON Bl
S 4S9 R=02) 3% 79 Usaven 3
4f 7438 o] RS} Rt 01450l w]E5La, Aehuts Rof
Hhejg| g},

_ f
WX T ot K+ cotK M
o}71A, f= ol (mm/rev), RE Hlo|E9) Q1WA (nm),

K'e F49d7N(deg), K= HHoZH(deg)o|t}.

2.2 HH BH A&7

A 29 AR E B9 STHAREE ofRojnh

1) 378t o), 57T eteta ez Tz
< A%
2) QY B, gkl gt A7l AR

oA 94

3) BA17 A7 4
A 71 AR
AAG-FAE Al A7 WS o] 47l
747]
5) B4R

, Ao B ol
4)

A
&4

whaol 4 A7l 7127)

W 542 g as

N
AN 755
(b)

Fig. 1 Surface roughness of vertical radius R+0
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Fig. 2 Tuming center  Fig. 3 Roughness tester
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Fig. 4 Metallurgical micro-
scope

Table 1 Specification of equipments

Equipment Specification
. Model: UPI-II(Ultra-precision turning)
Tl::r:tl;g NC system: Mitsubishi
¢ Min. movement unit: 10nm/ 50nm
Roughness Model: Form Talysurf
tegster Maker: Rank Taylor Hobson(U.K)

Accuracy: 1.0um/ 120mm

Model: Multi-mode bio-scope
Maker: Digital instruments
Scan size: 100 x 100pm

Atomic force
microscope

Model: Optiphot-M
Maker: Nikon(Japan)
Magnification: x50 ~ x1500

Metallurgical
microscope

Model: TUM-170EH
Maker: Topcon(Japan)
Magnification: x10 ~ x200

Tool maker’s
microscope
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Fig. 6 Experiment work pieces of Aluminum alloy

Table 2 Chemical compositions of Aluminum alloy

Elements | Cu | Si {Mg| Zn {Mn| Cr | Fe | Al
0151 04 | 0.8 0.04

wt(%) | ~ | ~ | ~ [025]0.15| ~ | 0.7 rest
0410812 0.35
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Fig. 7 Diamond new tool & used tool
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Fig. 9 Grape of surface roughness values
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Scan size: 100 40
X value :500 nm/div
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(d) 400km

Fig. 10 AFM photo. of machined surface
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