[ Downloaded from mme.modares.ac.ir on 2024-03-28 ]

[ DOR: 20.1001.1.10275940.1395.16.3.23.0]

7-1 PP 3 o leubs 16 095 1395 sls 5 (ORI S (Wi Alxo

g3y el dstiale =
OV I w0 (SWOGO

mme.modares.ac.ir

ll

Tyl

D

U'TA/;‘“/;:Z;;

S cpminlo s T8 505083 (ST powmogdT  Solia d HUd )y (83w Jon

2 . *1 .
ol Ld y saans « T(su 9ls alags
[)‘)‘Qj xo‘)_:_l Calo g pl—c oKy (Sl (s ‘)\.,,.;‘;Jb -1
R xd‘éé? 53 oKy (Sl (WA )| wt.s)li—Z

bdavoodi@iust.ac.ir 16765-163 iu; s9sie o)y *

S dlis Sl

51 bl s ol 3 sl 03l B e dv g5 )90 ) STy ol (gilwagy (ao lebd aJgi ) (6,5 pile Al )8 03 S 38
iy dbolre bl &y bdes 0dd (i G ol dlase] Cubld g B (yl5ae Lol .l 00l @lg do g5 550 yidiy dga0ve Jladl (gilwdsd
Nokes 258 5 (95585 ) Ko ol iy blaic ol (1 5 (55 65 10559) i el o | oo s 55
3 oalil b dlge Jldy (gilwse jelaie 4yl oS = pauily (ol (dolre wilises dlge (Siold HlBy wyp jolaie & ond &l 55l 15

S sy dlie

1394 \117 sl
1394 1128 sk
1394 14,103 1cols > &)

Seelind 58y ol ;0 S8 = guils dblee culypd duolre jolaio 4 Sl o 03lo o (gl SYolee Culpd s 4 LS (ool ©Yolee & oile

05)S & b delsie ()8 pnile gl 5 oyl LE5)S F 50 (P8 slacns D LT OleMbl (oS ) | 5083 J)L.ﬂ P?"""‘?’ﬂ

dgdxe sl (g jlwdud

D59y & Sl 6l 35§ eolizal b o8 etle auT (] Cono e jolaie &) lbles Cylyd e ) g el 803 o3lial Y Sl 13,

By ddlee g odel sty Lyl s Comun 01D i b gy p ol 015 Ao 055 @S b o 5l Jeols gl g (ojludud dgaoxe I3

S oS =gy dolan

5 &) opaile dLa:.x;.J)é plo o 1y bl )‘Ui 8y olge dole cpl 5l ealinal b cpl ply sl o 368 d)l._ﬂ F?"""“"’?ﬂ Gy ond

25 ol o] b 5 g Jdo (23 IS

Modeling of dynamic behavior of aluminum alloy 5083 in machining process

Behnam Davoodi*’, Mohammad Reza Eslami?

1- School of Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran
2- Department of Mechanical Engineering, Technical and VVocational University of Tabriz, Iran
*P.0.B. 16765-163 Tehran, Iran, bdavoodi@iust.ac.ir

ARTICLE INFORMATION

ABSTRACT

Original Research Paper

Received 08 November 2015
Accepted 19 November 2015
Available Online 22 February 2016

Keywords:

Machining

Finite Element Method
Dynamic Behavior
Johnson & Cook Equation

Widespread applications of machining in various industrial sectors as well as acute needs for
optimization are among attractive research topics for both academic and industrial institutions. Finite
element analysis based techniques are available to simulate machining processes. Success and reliability
of numerical models are very much dependent to work material flow stress models in strain, strain rate
and temperature functions. One of the most accurate and useful material model is the Johnson-Cook
model. The basic equation for modeling the behavior of each material is needed to determine the
equation coefficients. In this study, the model parameters are determined by fitting the data from both
quasi-static compression tests at low strain rates and machining tests at high strain rates. Therefore; the
experimental results were then compared with those obtained through simulation works by Abaqus
code. Experimental results confirmed the capability of material equation to determine the dynamic
behavior of 5083 alloy.
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1- Instantaneous Yield Stress
2- Database library
3- Subroutine program
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Fig. 1 True stress- True strain curves obtained from pressure tests
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Table 2 The experimental results of machining

Gorber So3d Shp o Shp e Garhe i opled

(N) (N) (m/min) (mm/rev) Cd
24 55 50 0.044 1
33 75 75 0.044 2
26 60 100 0.044 3
30 66 125 0.044 4
27 63 150 0.044 5
38 87 175 0.044 6
20 45 50 0.094 7
35 80 75 0.094 8
42 90 100 0.094 9
40 92 125 0.094 10
35 80 150 0.094 11
47 105 175 0.094 12
65 143 50 0.141 13
59 133 75 0.141 14
52 117 100 0.141 15
60 131 125 0.141 16
82 174 150 0.141 17
70 156 175 0.141 18
63 131 50 0.188 19
72 162 75 0.188 20
67 147 100 0.188 21
69 153 125 0.188 22
70 157 150 0.188 23
31 66 175 0.188 24
65 149 50 0.282 25
83 188 75 0.282 26
87 189 100 0.282 27
81 185 125 0.282 28
62 149 150 0.282 29
47 93 175 0.282 30
41 97 50 0.380 31
108 233 75 0.380 32
75 158 100 0.380 33
83 188 125 0.380 34
73 145 150 0.380 35
23 41 175 0.380 36
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Table 4 Comparison of the results from experimental tests and FE
simulation
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31/ 18 26 35, 39 60 25 0044 1
a7 19 30 27/ 48 66 50 0.044 2
2/ 32 42 17/ 75 9 2 0004 3
1257 35 40 13/ 80 92 52 0004 4
8/ 48 52 6/ 110 117 24 0141 5
8 55 60 12/ 115 131 48 0141 6
6/ 63 67 2/ 150 147 24 0188 7
6/ 65 69 85/ 140 153 47 0188 8
147 75 87 6/ 200 189 25 0282 9
5/ 85 81 5/ 105 185 49 0282 10
20/ 90 75 1174 175 158 22 0380 11
147 95 83 17/ 220 188 45 0380 12

15.467 “"Ui o 13.297 s Sl

ool oo ailyl () JI (7) @Y¥sles 5l solizl L 5083

o=
[136 +121.289292][1+ CIn(é/2 x 10~)][1 - T,,] (7)
_ T —25 ®)
kT 600
C = —0.2824 +0.01579V + 1.017 t, — 0.000189 V2
—0.004794 Vt, — 1.813t2 9)

dguno #1321 (S Hlwdais -4
S S s (5,95 S0 lp (BB goue (LSS Bl sladns (o
ST 45 el i el e [ (riad 5 e Kbl
IS s i o sl slael 4B (slo i, 5| o5 e3pioms 32
il Ghalosl bl S Gl s e slaghbl anse
P 6990 slayehl Cds (lie 4wy gileand 8 Gl
4 i 55 il Slye Pl 55 5 SlSe o3 ol alar
Ggy oyl Gy g welaie S anlE luand sl
5 Sleogas 3 Jsor ol oas oolitl LugSLl ()l o5 5l (65 eile
a3 e plas ) JSaskad 5 Il sla S

g Salaie sy G BT g 2 slaghiles] il
008 aie b osilaand o oslinul )50 Jue Galply adlise
Lol oads ool (gam 90 O jg0 4 Jiaiine SO sloaisS Claise
el o2 slasialesl jo snis laz ooly Cwlbrs ojluil 4 axg
L (AJ55) 05 B3 15 5 in s 8 5T s 5 e 2 okt
Sire Lulpd b slml Gl (puasa Jas olnl ST g ool 4l anlre
T S g (b o S5, 595 S0 b (umgd S ankd (s
ool sl sl oad Jlasl bajgzs Js> (39,5 5 bjgome (59, 2 askad
S o bl g oy ool slinly yo skl (5, Il E5 > ey
b 03l 15 el o iy a5 s I3l (55, 2 45 g e a6l

oo liz osly s ) ab adyl slapll ojuil o5 Lol
syl g laolall iz Saskss o 5l 055 gapd b b ably 2asS
5 Coowd 50 @ o Jsb Sankd el olal @y 4z b g sd &, 00l
B Lalos o Ll ol b ol o gl a3 25 a4y ] e
Qi o i 1) 6558 sllas 5 edal Csas gl 5 00 Joud

rhceload Jaics o 15l g Il 09 5l ool plosl g3luard 5o
Ll ol 0 48,5 a5 1o S'gi lad gy 5 55 SalS g5 a2, Sy
Sl cpl il onis a3 5 L o gl eoly 40 esl Sgg
22l Serten § S5 o 48,5 J55 o Ll ey 205 sl
W e slis 1y eoly (gilulas egze g (5510 ool

il s JSankd olge (S8 5 (SolSo Sliogas 3 Jguxr

Table 3 The mechanical and physical properties of the workpiece and
tool material
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