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An Experimental Study on Cutting Force Signal
and Tool Wear in End Milling
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Abstract APHRA e FERHE WY A 2
In-process monitoring of cutting conditions and ZAsie wdozA B, ANHFAN, T
tool wear is important for improving JF AMES olguTh HgAel wye =
productivity. This paper is concerned with o Ayejol] W Wabals WargdY @_’:}%E”’,
on-line monitoring of tool wear and cuttin ] .
. & o . & FF A% &84l & (Acoustic Emission, AEM &
force in end milling operation. The . \ N
: . %4%%¢ 24se Ha o)t}
experimental study deals with the relations
_ ‘ agETe hedte dEasl A9 Be A7
between flank wear and cutting force signal.
. . . 0o} = Halolzl= Al
Tool wear is detected by monitoring of 7t el Domfields 244554 AE (‘j}i
. . . . . prud 2 FHAB e e A0, A =0)x
cutting signal. A monitoring procedure is sel gAE #MFeRN FrsER HETS
shown in this paper. The influence of flank 1A &glil Matsushimas & FHEE S WFF
wear on cutting signal activity was examined. o] AAE T AH4E £HE olgdd HEE
The results are presented in the form of N =59 Iwata and Moriwaki® =< &AL
graphs. T+ flank wear$} AEAZ ol EAd #AR A
The analysis of the cutting signal and flank P72 el el E AENSE g
wear curves provides useful indicators of ZRAA AN A"e EfAZ A}Lsn WA A
unacceptable wear development in the tool. MAE o] gdld HAHL 2A3E WP AA A @
Y POSCOA A9 ABUESGE B F
Keyword : End milling{d1=% 7}&), Cutting o

Force Monitoring(#4}38 = UE ) Tool wear
(FFut2), Tool Fracture(FT3t¢t)
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Fig. 1 The slotted end mill

o714, W=02~0.25mm, H=0.5~0.55mm,D=0.9
5~1.00mme]t}.
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oz At Qv Ao FFEHAL
AL M8X1.25 bolt 9702 TA3P L, o] A1
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Universal milling machine
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Fig. 2 Arrangement of cutting test
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Fig. 3 Specimen clamping and
direction of cutting
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Fig. 4 The relation between cutting force and

cutting time in normal cutting
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Fig. 5 The relation between cutting force

and cutting time in tool fracture
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Fig. 6 The structure of force

analyzing program

Ztzte] R o thetd MR &
F3e Tae Get_Average(OdFE A
A dagel FEgsd HHE VeV 4% &
B ORELR URAA ok FFopn &
#s 7HAT 97 Hdig 2 BEFS i
Calculate 0@ 7] Air cut’deii 8 A
g3 AA AGE HekdtE ANHE Fie

dd WA e

r

[‘

)

»
M

o



If StartO#+8 Tt g o s HAE
FAA A ¢ AAFEFE FIe T4
olt}y e Fuigty AT Fol uldte 1 oW
38E T35 AnalyzeO8+E CalculateO%4
AN FTE Adigd 3 "é’%’%‘ﬁ%ﬂl 3k
W g g Tl F7Y Adg FEde R
T4t dag AS \_3}%—4 Zo) 050140z
"uh. a2eg, Asge Zo| 050)4e] HWE
I 3Eg FF B HEea gdAns
T3 At
HEY Fare FF HAHUESEE €W T ol
FAHAE Ao doAxE dolgy AeEe o

29 oz T Ao
N = ].Q X F’reg
kRPM

A7)M, Freq : ¥ Fo5
RPM : % 3d &&=
AR Aato] o]FolA AHE A HA 99
Aol A Fgt dolH e NewE dHUPFLE
o} CalculateO¥& 4 83tA €.
€& Calculate() &4 H®olt},

procedure Calculate()
Begin
Set_Start = FALSE;
while(3td ol B2 W74)
Begin
for(i=1;i<=N;i++)
Begin
//AEE Zed
¢x = Find_Check(x,avg_Fx)
cy = Find_Check(y,avg_Fy)
if( !Set_Start )
AR E e
Set_Start = TRUE
if(Set_Start)
// ANFAX A FAYAFE oot
fx=If_Start()
Hdgt g e
¢ AAR T FE T
End // end of for
End // end of while
End. // Calculate 0845 #
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Fig. 7 The change of force value in
fracture cutter
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Fig. 8 The change of force value in
normal cutter
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Fig. 9 The change of force rate in
fracture cutter
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(a) normal (b) fracture

Fig. 10 The shape of cutter
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