WY = o g0 o puil jiS aWlie Acgama dalinjy W o)l A8 w93 IRE OLT w0 e Tl | digs alxe

AFAE ST VE 3 W ¢ S g 30 o UAGLS o c&E piiig 13l (S LB cpatiile § (5 0L7 (pasiola | ganil ¥ 12s Wlke dCgama ——n]

‘T\ y z .
&‘l ‘ OV 3 el ee owige = 5

EF AR

-';,57 R T T
pt ]

mme.modares.ac.ir Socwhy of Mamslactorg Eeginsscng of e

03970z 9 0385%0dw (57359 30 51 Bl peun (SIS FI pdl s o2
" s0bT yual Gaua EIG lAs g stea

FECSVRPFR TSV L0 VT 0 PR LTS, 1 g 5. 71 e
NECSNPRRE S | S5 VPR S | S s IR
hamirabadi@birjand aedir AYWAFS 1, Ggiin . @

2aSa

e s b glaglide s o il e g8l QB el Spgd Suajgpel (e (gbis 0 g3 [R5 lagedle bos sdong pda gl Slas e S35 pleddly il
M s gllan A5l ol g petle Cllas il e i 3 ealiid opse slageone i g Waaad g 1 G 6080 e I O Sl e e 3 ol GRE Senald
gt e g3 ) e sl el | e sty ool e 3 et Sllae B3 0y VU g et Gladd) dpnder sy Bl o ol Gplier (slagdiT
Asdles 1Lyl 3 A3 e 0 5,2 s g 05 e syl o il glgn o Il p i e o vt g0 e 508 sl e sl IR ot Bl it
plol by g a0 sl gt o8 ol (ojlusiaty g o)l Cedle Sllas | gjloinnds jolaia ap DlSyg idlp 5 1 g Sagald Faf Sl gl lidle 1 8 ples o ea sl
o s s oy o akile Byl bnscie 5 ()16 (il e Blond 11 e il gl 5k ey ey 5 0 s3metn ()15 el (g jLurend 3 8 s5mets ()15 Bl 2,305 sl 2l
il oetle gloj 540 Suai sl il e Glise sl g3y iatp g e gy 25 1 okl 4573 L3 by S8 LB Jha 1 0 bopie (geip 5510 5wl
ELTL PR VEL SR h,l_-ﬂ

Gl Ceile Sllas ol d Saaald Saf ap il g bl s A e e i oI FLE 5 B Y

Investigation of Tool Path Strategies for Three-axes and Five-axes Milling
with Feed Rate optimization

Hamid Ramazani Sales, Hossein AmirAbadi *

Department of Mechanical Engineering, University of Birjand, Birjand, Iran
*POB, 97175/ 615, Birjand, lran, hamirabadi@birjand.acir

ABSTRACT

Enhance in efficiency and accuracy of the parts production with complex surface by QVC machines is a necessity in nowadays industrial
warld. Selecting the type of tool- path strategy in CAM software has a significant role in determining the length of tool movement, the material
removal rate and the number of axes required in each stage of machining operation. Optimal choice of the tool-path and its peripheral
configuration can improve machining precision and efficiency. This research aim is to identify and evaluate the different tool-path strategies
in multi-axes machining in order to choose the best strategy for each models of concave spherical, convex spherical, freeform surfaces,
revolve surfaces, steep slope surfaces and extruded surfaces. In this regard, Powermill and Vericut softwares were used for simulation of
machining operation and NC program optimization. Then, with experimental testing of three-axes machining and three-axes and five-axes
machining simulation, different tool-path strate gies were compared with each other in terms of machining time and the average of residual
of machining on surface unit. Finally, the optimal strategy for each model was selected. Results demonstrated that incorporation of varying
and optimal feed rates in different strategies of tool-paths cause s their machining time s to be close together.

Keywords: CAD { CAM, Complex Surface s, Multi-axes Milling, Simulation of Machining Operation, Tool-path Strategy.
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roughness of pocker milling of 1.2738 steel based on Taguchi method,
Journal of materials preocessing technelegy, Vol. 206, Ne. 1, pp. 7-15,
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