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A Study on Effectiveness of FEM and Analycal Method for Cutting Modeling
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Aoy mdgo] #3 ARE Arbay 327 AAA
iAol dF Y data 2 FA FEFHI Aok TS U
o 8% 9AE AT s
AEE Qe FEAYGAAA AR
o] 53 nAE 2A Hafel 3l
o] FEM % vk datzzde] ogh A2 Algs S o
g FaEel uisk HA da 210 A E 2W F9 dist
of ZRAJAQl A aE Btk aeu d-e] A
ol%= B ekal Aabxoel ofgk EE A J3Fel tigk o]
7k ok A3 SR EA = ke [112].

A, SA7IAY B A e dA I3 s
et Fagk Ju UhedE g a dAsE dakA
o] AR 2 HAAd S AGS oS5HH Az 5]

wpeha] dabe HaAR Eol FHulR oSy T2 gt
e S 2 darby o2 1800 ) FukRE AEr)
AlZFE o] 1940 o] ZRbel] thFk 712 o] o] W E S
,AFE F GA AFEHL A (6] AAf olE Vx2S
= 34 WHe A4 FEM 3 3144 "H(Analycal method)
ole} sttt
A2 wHe] dabrly 2l 1940 Wl % Merchant
9]3} Shear Plane Theory & 7% 3} 2H, Oxley 9 L
TE AFAEL [1] [2] Shear Zone Model = A<+ &),
©]17]4 Shear Plane Theory = 2 29 A2lollA Aol u}
dA gk FAR Aol 8= o] Chip o] AAHTE
o] Zo]m, Shear Zone Model & A7} A AT S Uo7
v 99X Chip o] WstE= S 7HAT o]Eo|T)

o] X492 Chip formation F-E &2} Chip AFo]2] v}
2k} (Friction coefficient)®} A &E-4] %] (Shear Stress, Strain,
Strain Rate 5&5)& ©o|-&3te] date 9 HAHES o538t
RS A4 SHGiTh olelgh A mEe b o] &
gtgeled ol 2 98-S it
esg Ha Jhg Bd™o] glojA FEM Aol <3t
212 9 Chip Formation 3412 ZA] & AIZF 420 ¥
AFH ZEafle] avte] = B shal thdgk RdEs
FalA AP FEoAY wEE vhek A9E =& )
aodrk ey, s HY gEo]  E/d X(Material
Properties) &2 U2 data =5 2 )X Tzadw 7le 2
o= QA Ao R o] &I S ¥, AP A
= ol e F8&3 HERE FEEHA Fsta e HAAoln
[31[4].

wEhA, 2 AT E AAgEFe Wo] T2 st
A2reo] thsle] A& FEM a4 Tool & HEA A
frads H7F oo Ad@d 29 ghe] AolE #Ash
az}b gk o] & flske] vhFg ha oAl HAE test
9} FEM &4 oA = AdvantEdge 2= vl=ro] EALE &
Third Wave AFe] 78 Z2I3S o] &3ste] dojzl 24
7 9 A oA dojxl Azpel gt o]t
AT A= ARERR St & Aabe A e olsfet &
of lojA Zx} weE =R AME E 4 glown, HAHRI
AA7LEE oldfske dl T8 A4S AT & Aojet ¥
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2.1 “3& FEM 34

8 AdvantEdge FEM + 2 29 A2} 7}-¥(Orthogonal
Metal Cutting Process)oll A HHHEES] 4 F+x A 73
824 B9 (coupled thermo-mechanical finite element model)<
st AlgstR o, F2HES B A (elastic-plastic) 7
oA WHE, MIESE 9 2= 93 f5-&EH(flow
stress)oll 2|l A AAdHY= 2AS /M4 STk Chip I
2] 7AW (Tool-Chip Interface in Secondary Deformation
Zone)oll gt 2E-2 Coulomb vz Rdl& AL83}4 oM,
Ry aaE 6 dH 2 A 4 84F AREEsith
AdvantEdge FEM X2 139] & d2 A2ty 18 =
2ajory AAxdo] AbEAl A A 9le] FEM 3
Aol ojg o] B2 AREA Al FEM 314 o] 7}53)
L5 xgasio] A vy By H WS AW
HAG Al (FxREd Fx) [4]5]
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Fig 1. Flow stress properties of AISI 4140 material [6]

A2 Test ©F a4 Adt7lgo tjslo] o]Fo] o
™, Insert += Nose Radius 7} 0.4mm °]W &L A& 3
E A28 Y 3 holder A-$- 45 %=9] Side Cutting Angle,
-7 %=9] Rake Angle 18|31 0 =2] Inclination Angle ©]t}. &
2k 2712 Table 1 2}t

Table 1 Cutting Condition

H] 3L
Cutting Speed (m/min) 50,100,200,300,400
Feed Rate (mm/rev) 0.05,0.14
Depth of Cut (mm) 0.5
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Fig.2 the result of Cutting FEM by AdvantEdge FEM

Fig. 2 & A& AdvantEdge S ©]&3% FEM Al & 9]
A ARE BHoFEt 7bE 2742 Speed 50m/min, 0.05

mm/rev, 0.5 mm depth of cut ©|t}. 53] AdvantEdge & 421
H,‘iu]— o}qﬂ_ XJA]—O:IA T_,_ Chlp I ]q}g], H]—B‘]: 37_:?_4 o:l
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Fig.3 Flow Chart and Input Data for Analycal method
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Fig.4 Variation of Resultant force for various cutting speed
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