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Investigating the Effects of Tool Materials on the Properties
of Electrical Discharge Machining of y-TiAl Intermetallic
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Abstract- Due to outstanding properties of y-TiAl intermetallic such as high resistance against fatigue, oxidation,
corrosion, creep, dynamic vibration, high working temperature and also its application in aerospace and automotive
industry, turbojet engines and blade manufacturing; in this paper, electrical discharge machining (EDM) of y-TiAl
intermetallic by means of three kinds of tool electrodes including copper, graphite and aluminum is investigated, to
compare the output characteristics of the machining process such as material removal rate, tool wear ratio, surface
roughness and topography and EDS elemental analysis of machined surfaces. The results indicate that major elements
in chemical composition of y—TiAl machined surfaces are including titanium, aluminum, carbon and oxygen. The
variation of tool material has not significant effect on formation of different chemical compounds and phases or in other
words surface modification of machined surface. While it mainly affects other aspects of output characteristics such as
material removal rate, tool wear ratio and surface roughness.

Keywords: Electrical Discharge Machining, y-TiAl Intermetallic, Material Removal Rate, Tool Wear Ratio, Surface Topography.
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4. Die Sinking - EDM
5. Energy Dispersive Spectroscopy (EDS)
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1. Electrical Discharge Machining (EDM)
2. Difficult to Cut
3. Brittleness
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5. Side Flushing
6. Material Removal Rate (MRR)
7. Tool Wear Ratio (TWR)

A%

[# B -TIAL 36 o oS 5 (b 5 (SilSo oly> Y Jgar

Sladie elys

YIVE-YIA (gr/em®) wsls
et (MPa) ¢l conglie
faq (MPa) Ll asS plSocl
\FF (GPa) aecz¥l Jouw
-/00 (%) Jsbo 15
-Iv¥ Selsy wa s
YY (W/mk) ,l,> sl

sLoos 2S5 "6 sS e Sy 5l ome slosy 2
o FAVB pegdZac o b (egiegll e I (cagiiies]]
Do eobalie LS5 8 bawg endio Yox )V OxV O sl
Iy oskiaays b s o izl 5 (G315 slasg xSl
Slal L jo9m (8590l (29, 4 bl (Slo g o5 il
S5 (e r St N Al ienlee Vox V010
Joe LT g (3501 g Secn 5l oo 51l rlas
Lol 0039,5 eolazwl TESCAN-VEGA

o ol ST ol Sl le 5l L ploil Cer
Il g 00,5 sl (ng_::.c] 8+ Jo—) TA-204H
Lacns oobod il so ' duis i ooliiul 5,50 Sy iSIlg0
a0 ol jo g cul oud ploil oo Ludbgpl cdl> o
ol 60959 yubls 90 (o295 lodarin cu)n vz
0310 i alitis pohan jo (I Sty Ol 5 Ol
J—=le plad jo ()5 Lyl g Lo el byl g ains
ol Jsaz 1o (6,15 Ll o s il 4S5 b ligles]
el 00 08,91 ¥

5 ot oslanal " Ll Lele g, 5l olislejl (b sl
slass Lgil zola g oas 55 (609,9 slayialyl 4 4z L
E35 d sl 9 0ae 3 15l 09 2SIl iz 2 gl DLty
72 6 tle plo il ge 39e TV legaze 1l 59 25l
Al oo 4B B0 Ve digal

1. Electrolytic Copper

2. Scanning Electron Microscope (SEM)
3. Kerosene

4. Full Factorial



UL 5 5ol 3

Up“g.i t5-5)}f)‘}.’| b},‘ﬁ‘uﬁh"ud}‘ Qb}" WSS,

T 6225 $95 2 olRl e 56 -V-Y
gl (525 wlie Wilgs oo 00l S Lol axkad SG w55
g 48,8 L5 )0 (i (5000l an T8 S ) ol
S S (05,5 Ly i & g0y ool yy 45 Sglis ol by s
la S axkad mhaws 5 (S0 2SI adss (e )0 (G348, 5l o
ladgn mhaw 6,05 Jlaie ¥ JSs V] wss 5 s
Sacd o il sl Il 5l eolaiwl L ool (6, ile
ol | Sgliite by (oBg) liley 9 el >
5l poeiagll 05 2SIl 355 oo ovaline a5 (55bler wns oo
39,1 g e Gyt 00 (6 Suble mhans (5 Bl

a3 oo 4 1) (6 Siile a0 5 05 Sudl S

Sl ) S SIS 39 58U (6 Sntle (e 5 oS el
2 Sl o (6003l 5 el 29 2SI L (6 ISCtle
Gos g 0lnl 9 30,5 (e pZuS b g 093 S axksd (6 ey Slge
el S aed s (55, S0 el 5 ol sl
S alo a5 o (605 Gl 4 ke yal (g oo
S G Sale e o a5 Gl L g 28l 1L
Sgisn Wy gy log 5 Sz et Ll o gl

by U] 5 e dlS SIS RS S 4 pien
s9b dn e 09 2SUN03 S ey (5] (3L glaw (905 oS
slaml CadlS 5 pariosll 99250l nle (o (6 5 dangie
Obes s olayr Gl L Laog 25Ul elgilipled (gl S oo
5 0Lz GRIBIL 035 oo yiion s 605 b (S,
5 995y S S A 65 el (b, b
33,5 oo e o (5, Srile alalinggy; sl po (slog s
@ prie a5 33,5 )l (6 i lde Slge 4F 358 oo o
355 o 555 5 Fens ooy W5

Sy e 50 dbmo iz (39,0 5l Slie Slge )92 5l am
Sl slgs ouilendl (S0 iSUls Jlow Gl Sl e Gad
Sy )lgeal g ) e 5 99d oo Seeie oo jix (gl
Lo b 3o mb ol (9, Gloj 5 Ol 5o WS (o0
ABboo Somb (65 4 50 g Sensl SXeS

1. Crater
2. Impulsive
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1. Surface Integrity
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