39-29 yo Yo 3 osleuds 3 093 1395 Ylimwo) 9 jub Wirsl 3Wg5 9 il wIiye dlxo

B9 3y (sole doliluad 9o

o i adgd g >l ;
QIR 9 oSl (wdngo /

www.smeir.org

perlnd i ooy mhaw SBlSes 9 ) Gulopedly E5 (2 adlae
PRI PUVES S [0 PRR ¥ JE RV LOPIN |
2 .. *1 )
pliade jo3cdlao 310 jo0 ¢ 7 He35 5L Ol g
St e odld ST ol 635 ye )5 oy «SKlse puskigen o ol -1

5 s il i axlgs et ol (Sl phige el olid S gty -2
beh.jabbaripour@iauctb.ac.ir 28598 i, ssais (s *

ouuS> > O 5lguals

gl ;0 a5 YU sles ;0 Gllas glojlu 5,15 cobls oS aiies Slge 5 (Sl 05,5 g2 wlicagl pasilis &3y ©lS 5 Aliegll posilis (6318 o a8 5
Ol 5l 1y el pge Sl (I 4 atcita¥l Jgde Cnnd) oy (i g (I 4 plSoin] o) o9 plSoil SSurslalss 6,8 ile
5 G s fopeoly g5 aiile (ild oSSl (SpSl adss o ndle wnlE 295 Slasie (S GeiS xRy
. . . . . T . . . e . 33

99 a5 (gysk 4y wiloads (il JolS ole (g, 4 (6,15 il slo il 09 so oy 00D (6,5 (il ha (SIS gy 68 chf: P )Jf
2y

ol 639y9 slayelly plo g Wl oo 00l i o ez 5o Gl (B 0boj 5 e @ 50 b Ol el L
gee e el (g Gloj il s e 5] 65 3) jioS (slaglyz 53 45 amo o LS gl g e ALl oSS
Sl ol Sl g adlioo 226 o Oy 90 il Sl & o ool £ 5 39,5 (o odalie jSaskad I (g )lo pesln 55 5
hulpd iz (el 64 524 12) jiny sloglyz o (J5 adliss nole) 5 5lsds wliesl] poiliss (s, 50ls  anlp a5
oSyl eaay e85 S ol 24 51 VL sz 50 el gl atgy Sso 4 03le (l (5505wl B 5 35 S5z
S 038 e o (55 2 S5 s Lagoe ol 0z Gl b lige 28I )00 peal £ IR
gl 5y 2 ol oy 585 s 4 Geizmen ios Gl GVL lagk r o b S ailas B g 0500
sl g bl plo 5l Oglate [l mdaw (8155105 5 (65 ¢SS ks (6550 b polie Gl 4 0ad (5,5 iils

ool Gl (S

Experimental study of material removal rate, surface roughness and topography
in electrical discharge machining of Titanium Aluminide intermetallic
compound
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Keywords Abstract

Titanium Aluminide Intermetallic Compound Titanium aluminide intermetallic compounds are a small group of materials that can be used at high
Electrical Discharge Machining temperature structures where the specific strength (strength to density ratio) and specific stiffness (elastic
Material Removal Rate modulus to density ratio) are very important. In this study, some output characteristics of electrical discharge
Surface Roughness machining (EDM) process; including material removal rate (MRR), surface roughness and topography are
Surface Topography investigated for this material. The DOE method of full factorial is used for planning the machining tests that

two main input parameters of pulse current and pulse on time are changed in five and four different levels,
respectively and other input machining parameters are kept constant during tests. The results show that in
lower currents (3 and 6 A), despite the increase in pulse time, there is no significant change in MRR and the
MRR for these two currents is negligible, indicating that finishing process of titanium aluminide is difficult
and time consuming, but there is no such situation in more currents (12, 24 and 64 A) and the roughing process
of this material is optimally carried out. For the currents above the 24 A, the gradient of MRR increase, is
decreased because of arc appearance. In the states of higher electrical currents, the lengths of cracks on the
machined surface are increased and the widths of cracks are growing. While arc is occurred for the higher
electrical discharge energy, the surface roughness and topography are intensively different from the other
current and pulse on time conditions.

Please cite this article using: s Lod ooliiw! 3 Wyl jl dlie (ol s glo )l (6l
B. Jabbaripour, M. Motallebpouralishahi, Experimental study of material removal rate, surface roughness and topography in electrical discharge machining of Titanium
Aluminide intermetallic compound, Iranian Journal of Manufacturing Engineering, Vol. 3, No. 3, pp. 29-39, 2016 (in Persian)
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Fig. 1 Schematic illustration of electrical discharge machining [1]
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Fig. 2 Surface layers after electrical discharge machining [2]
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Line Plot of Mean Material Removal Rate
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Fig. 6 Line plots of material removal variations versus current
variations
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Main Effects Plot for Material Removal Rate
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Main Effects Plot for Surface Roughness
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Fig. 9 Line plots of surface roughness variations versus current
variations
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a) Arc effect on TiAl workpiece sample
TlAl )154&‘43 435.43 S99y 2 J)T )Jl (bﬂ'

SN,

SEM MAG: 25x DET: BSE Deiector
HV. 250 kv WD: 15,5444 mm Vega @Tescan
DATE: 01720111 Device: My2300 School of Metallurgy, University of Tehran

b) SEM image of arc occurrence on previous TiAl workpiece sample
GHETIAL Saalsd wisas (55, 2 5,1 sy I SEM s (o0

¢) Arc effect on copper tool electrode

oo 3l 09580 (55 ST 51 (C
Fig. 11 Arc phenomenon effects on workpiece machined surface and
tool electrode
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DATE: 01720611 Device: Wv2300 School of Wetallurgy, University of Tenran
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Fig. 12 The effect of pulse current variations on the machined surface topography
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DET: SE Detector
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Device: MV2300 School of Metallurgy, University of Tehran
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DATE: 0112011
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DATE: D1420111
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Device: My2300
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School of Metallurgy, University of Tehran

Ton =100 ps (&
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-
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Fig. 13 The effect of pulse on time variations on the machined surface topography
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