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A Study on the Investigation of AE During Orthogonal Metal Cutting
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Abstract

This study reviewed the theory of acoustic emission applying generation of acoustic emission
in metal cutting and proposed a relationishp between fundamental cutting parameters and the
root mean square (RMS) voltage of the acoustic emission on the basis of the mechanics of the
orthogonal cutting operation.

Experimental results are presented for 6063-T 5 Auminum and the validity of this relationship
is evaluated by a series of tests varying cutting speed, feed rate and rake angle in orthogonal
cutting. The original formula derived theoretically has been modified in order to utilize
independent of fundamental cutting parameters.

RMS voltage of acoustic emission depends on cutting speed and strain rate, but it is not much
affected by feed rate. Applying lubricant, the drop of RMS level has been observed.
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Fig. 2 Kinematics of cutting process
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Fig. 3 Determination of shear strain in orthogonal
cutting

ol=% Fig. 3@ & 2 = =zA Ferke A
3 2o ARk 244 ARG Aduy
4 7= Fig. 3(0)& #=xste] vhgal Zo] Aod
gt}
r:%z%%— —chDthan(gé——a)—}—cotgé (5)
BHE-S welA As dsukE Aol AE 4
2 Fsbd SIMREA EE v

ds 1 Vx
=4y At T dy 6
g7 AgHE Ha2e AEE-V. =
cos &
V,=—-~——COS(¢_a) Ve (7)
olet, 467 (D= 3
) cosa Ve
T cos(g—a) = dy ®
=
sing
Te="Cos (p—a) 4 A
HYE $E&

. r.COSa Vo
=Tsing " 4y ©)

s} 7o)l EA A

3.3 UILLEREDL AE ARO[ ERK BRE
AE 2] QA AFE BESE AR Y EE5E,
7 A S, A4 AR R3S A &2

wetA 49 steinlebge] @A =y 2 o)) AE
Azel Aoz Al AEA 5] HE A4
348 stebelelEe) Wsbel HHBGE ZEe o
AEA T+ 248 71842 Jebolets &, 9=744F
7, ANEE, F4Z0159) BmiKels 4 (9= &y
HEEEEe dAEEY ol =3 EuwEims)
T <l AU ES Soleh WHEBHe AT 4
19l FFAR 19 g2 Jepd 5 gl
r=

e

bl (10)
HEEEE fe
N do . di
==t thear an

oleh. ANYEEL BMUTHA Wstd HYgnz p=
VI e I=p 3 & o] §5le

_ a1 d,
r=%bp f*d% (12)

sk o] b 4 ek
= AYTEE pE

do 27 ,

dr = p e (13)
olvh. AVA Aol e AYY HHe) FE4 ¢
T AAETHY AL nEA] gl 24 4

(13)& BEA S T H7lel st Agiugg
& b o] WY (F, AEBES €1) S £FT

fA A o= o HEE Sxef #l#l ot

Bl 4 FEdy Ve
gLI_ 9} ‘—,}_' 15y
Fav=bpS 14
Aeirgel] 7% =k Fol g oA G
E=tfa (15)

2 EAF = s AR Al Hsd g A
38 Q= 4 @) 415 sk wheat o]
A543 AAE o & 4 gk

dE
(RMS)toc- T = f T dU (16)

AT 7=k HIETEE ;79 8 953 4 (16)
o
(RMS)*=Cy kiU an
3 zo]l Hck 4 AN A©)F st
(RMS)*=C, k%%;—’” U
RMS:C{k% UTZ (18)

¥ dTdAE QY 39 UY Agd BEFER
2 2 Lee s} Shaffer 7} Aty BUE 9= 2 %)
el ek MzEFAA] HalE AYsge RS



910 BER-2ZR-B# &

WORKPIZCE B

Fig. 4 The Lee and Shaffer slip line field config-
uration without a built-up edge
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Table 1 Chemical Composition of workmaterial
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S Fe[Cu[Mn[ Mg }Cr[Zn]Ti Al

0. 2~0. 6)0. 33)0. 10[0. 10}0. 45~0. 9. 100. 10[0. 10| Rem

Table 2 Mechanical property of specimen (Al-6063

T5)
Yield point (kgs/mm?) 10.5
Tensile strength (kg¢/mm?) 13.5
yFIongation (%) 18
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Fig. 6 Magnified shape of chip card (Xx10)
rake angle 20°, feed rate 0,103 mm/rev,
cutting speed 61.56 m/min
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