PR .
—— ¥ oru

o it A AR 2K
HLRAE I T 1F 5Bk I

[HE]

BN ZHE FRIZE

(AFe Tk K F P TAZ 5%, A8 230009 )

BRAEFRES N THAKAR, ) ZE A TMRAMERAR, 28 THESLHRBEXLFRMEE,

I TRRACE IR E e TR F T ABERTE, m TREREZRE; ARG R0 B REGR S A
A A EMENE L AA TAE 2 I E G he TREAC AR 7T LS e TAEE R, B K e TARSE KALA s = 4 09
R 3R & B RARIR A AL, T A AR A TR R B Ak, An TR AR AURML AL TR A, B T 3R A 2 f ka2 e m Ly
FEEL, WKL In L 0 KFE LI e L fkdn b K 3ehm T b K FEAL AT B K FE R @ 3R AL F 3t K T
ML K 6 AN EEAT FHRAEMKEEMH L K LT, FNBT TR TTARR .

K : 5 RS E; 404 B R & K& 40 ; K@ iRib
DOI: 10.16080/j.issn1671-833x.2017.03.030

c=s}

BEHA

EL, #m ML ESm, TEHR
FRAFHMIERRESERE. S
WEM 288, EFREE .

30 RiAEHlEHA - 2017 4555 3 1]

A ARG 4 T HERE I
BTz N T RS A, 5
BTN T2 — e R
BRI TR

HAKES A S MBEE &R 2
i B e R A A, LA T o T i A
SR IR K R BRI R 3 R
Sl mTHKESSTEAE L
i Ti fl Zr TR, gk i,
JE R AR AME R K R B8N, i T
R R T T 25 T B ™
G

BUOLA &l T H R brhite
fie MR o EsE AT AR EREE ) 2
I FH 45 s TS 1, Akl 2 HLI
SRR P E R T R R
S i TREfL S, 1
TNl R AN T EL s ™ 1 HL
TR 2 Y,

BG4 A H R B R IR
Fo TR S b G A A SR e Y, B

12 0T CHIL I R QR A 25 25 A4 HE
AR i v DL KRR B HLAY & B
PLEE RSB HE AR B SRR
i o (E T BN, HLA T
TR TR, SR T ] B
4, i H A A REA, 0 L2 5 7 A
TIPS,

L AE I TR T H Bk S
A Z [R1 A J L A4 6 L in
Tl FE e T EL A A T AN B
fil, JLEA=A 0081 01 Pk AE
TN T AN AZ T AR 38 B A5 ), 7]
PO TALfT Sl & @k, %+ 1
W SPERE , B KB TH AR S
SRERA ST A B
=

ASC L KAE BN T H KA
LR UE) AN KT T KRB
HI L HEL A 3 T A A At H K AE
T 6 Ny migeid 7 HAE SRS
SRR A T rp BRI S B I o



Electrical Discharge Machining EBAJ(KMI

BESENKEEN
B K FE R 2 N T

H, B BUE AN T2 1) K AE i
FL b 4 110 BB, FH T L LR G T
P R T T2 k. BT
AR 8 AT T R e TR R Y
R VR, QI A T L TR
FHEE AR AU R 15 G 22
Ko HL AR BTN T AR B A fiff o
o R A G RVRR A 4 0 T ) R A R
ik, HH TGS SHIRAGES
PRBUIN RS AR AE I T R
Hh 4 B I 1 51 A I AL g s e
i, & B TR AT E , &) R
R PIINEL G, N T RCRASAR | H A
PAAEAE K S8R w22, B4
A 2F O LA I T IR A A Ak
B AR T AR RBR R T
HPFERGETF R TIHZ5E .
1 ERMEER

5 AR S U B A A H AR R
TC4 TAFIEFT T HL K AE I T8, &
IR it 5 U {1 P S A9 445 KR Jbk v 1)
BN 0 TR R AR K H R b FE i
WA (I FEL S8 1 Jk i ik [0 £ 38 R T 484
It LB ok 58 AU /0 iR A R R
T, ik 5E B £,=10~30us, ik
] B B FH £,=20~50us , W4 FA, T
I=1~3A. Kumar % " {5 i K AE
I AR & 43 50 R A 4% A 4
WA S T HBEBEREMT T
3 FMORRI SRR A SR, BNER G
4. Ti-5A1-2.5Sn £k& 4 Fl Ti-6A1-
4V EKS 4o R M O R BE TG,
e 7 2 PHLRS B e /N AR ]
SR, IR 2 R 2856 hn T
FEmHLRE B UEAT T . LA ST R,
WA P RS MR R K A TR 2R, oA AR
YRS ik RS2 A [R] L Jok v (] g st )
TAERRL, S R S R A R T
FAf 45 2448 MY B2 LB
ETHR BRAT S RNRESE o AR AT
FH o5mm A7 S8R B AR i T80 Bk
BRI A A, SRR T, I

DOE i3 E 1 #r B A 7 iy
[LIRENC S o TE s Sau i vy = B N e g 4
L FE JAE 52 M 5 R B A8, I RN TK 56 5
Hi 2 O — B 2 H e FR o T AR A
X B 238 27 DA (L FEL JAE P 5 Ml AN B I
H2Z ik e A5 28 g g ko
2 T{ER#R

Priyadarshini 45 " fdi F A e A
EMMEI T Ti-6A1-4V &4, R
1o 1 BCH i A B 3l S 30 K AEAL
LA TAEW, 5 F | ki
T T Lys 350 R A 5% FH A H A fL ok
AN T KA 4 i A AL 22 BR % T
LB 01 % 3% TDREDRE B (L, O R H
KGR HT AL T BB I T 2
B, A HL TR B T TSR, B
Ji A5 R AR AT fe KRR B R e/
T ELABRE 0 TRDHLRE 2 1) e
HL K AE NN T2 800 HL I 10A, Bk 58
10ps, i 25 1 9, ML 8V, L, fin
TN 1.324mm’/min, HL W 31 AE
5 0.327 lmg/min, Jill T3 1 KA B
7 0.986um. FEoRPESE MO T iR
BRE A TEZRIBKA Bh i T mi g
25 RN LAAKE R A BRI T 38CR AR 1)
7], i T A R LA R R Az
TR AR 75 % 8 I B Ak A v R FL Ak

40
30
20 r

10

LR v,/ (mg: min~)

HLRLE

rhoRLiE

WA T A B J5 i 43l LLZE
TR IR K AL A FLAL R 3 A A
JRXT TC4 HEAT N T30 56, & BLK £
TR L AR 0 T RCRAR T 2508 K
s TR, s 1 s, Hom T3
T PO HELARE J3E {1 LA 28 AR K sl N T
2 20% , R TS L ZER K /b,
FEVRE =, 0 T Y H B R
g 2 R M, Bae R —
o 35 2 RS- 1 AR A R T AR YR
AR A B K EE RSy, N
53 BECRE VR L R R P A
ASIURL , T VB0 55 4 A R ) -3
IS R TKE, BoTE RET
K ETE . T TAE R Sk (AL
JE LR, TR A RE TR
FE SRR P, I G L A
3 HEAfEshFLIMT

HL A Al FL R L K AE OB in T
() —Fh, E) 32 N H kAR DI
INT A 28 22 4L B EL 38 A fL 4
LTS /N FL AR S 0 v HIFLAE
FLEIN T o #7655 W Xt v K AE TN
TR EIR G & KRR L E LT
THESE, 2L N TR i
RESHU I ERSET R L, A C
VR o 0 SR FH B 22 FLAE H A

LRt
SR AL FLA

BRI K

R

B AR ITIER TR

Fig.1 Contrast of processing efficiency of different fluids

(a) fiih

(b ) AL

() ZEMK

E2 REMHELIILE
Fig.2 Contrast of surface crack

2017 4555 3 9] - BiAElE A 31



PR .
—— ¥ oru

HEATHLIN T, DUSR S I TR SR 5
SR FH S A R AR A T ok n T, i
DL A 5 ) DA = TR
JE AN TR L >45 LN ¢5mm
FIVRE Lo Yilmaz 55 " FEH KLY
HUR LR T —1 AL e &
gt, T ALK & 42 INT18 Hil Tiod
AT K AE B FLAED , FH AR A
PR BRI T RSHAE 0.4~ 93mm
Z AN 11 ASASFERSHR /ML, R
KAETIN T B A B 2 (R B
T H I AR 2 45 ( ANFIS ) 5
AU 38 Ak R ECRT ANFILS A7
B WS HL I PTRRAL R T RE ST, DA
TG R8T 2 ) ] A e 1 ] A )
L KAEE LI T A i A S8
T 35 U IR L KA BB HLR
VB, T HHEWCRH EAZ pl6mm 1)
LM, DU s BE S TAEA i, %R
JEN 3mm 1 TC4 #EATH LN T, 7f:
X EG A IE AR N T 25 5, HE
R, 5 2s H— R I, B i
TR AR N T AR AR A R 2
i SOt T RE SR B A
AR R A5 FE 5 14 AU (L FbL 7 K 9
GO fin TS A T 3 T L B
BER T IEM N T, [REE & B,
N T2 S A Tic 4 W, & kA
JT TCA R RE 2 B A A Dt R 22
— o SR H AR U A H K AR R
THLAR SR R i P e % il 1 o
W K AE BRI T ik e iR A
4x IN718 i T H 90.5mm S A%
HFL o BETFIE A IR A 43 B e
WL JKTE 7, 25 Ly R 3
P RERERE 22 B R A AR B 5
i 3 fes U A T2
BURIEAE HL I 8A K TE 130ps ., 528
It 0.35 /i i SMPa, L4545 17
AR IE TR A 4 GH4169 HEAT T £
FLJTT H A H AR T i 22K
R AR T 8 L 25 T TR 4 T I 1
[ Z2 LS 14 B LA, SR FH 9 A
KB =20 T, 5 R ¥R 1 )5 K
B SR AR T A AR 5 R R

32 RiAEHEHA - 2017 4555 3 1]

W AR X IFE R AT T X b, anfEl 4 fr
ANEE

ZALIF HARGE TR LI KL T
AN T, SR RS TR
KT, — 3] BAHRS Ak B = 1)
TR,

4 TEHKWK

L AE N T T2k DL R &
T T A5OR BRI F AR A L B T
FHURE R (s N2 R H
X T2 EHE L

Vijay % " fff H H H 3% %F Ti-
6A1-4V Bk A S M KA T T4
SHEAT T AR, IR T I Tk
R AR RE /DN 3 T KRS B (ELAIG
FC L S B0 T A 6 T3 T g
RN, 3 TSR B B K e Y 1
K% .

Klivev %5 U9 % inconel 718 [ H,
KACENFLS O8I TH AR 647 T
5, ARAG B e KA TR K 77mm’
min, FHXT AR AFERRAR S 20% , EH5

JZ AR 8um, KM T8 A
SLNE Y i EA S R R AL TR Y e
PRVER S5 5 et T TR B
WA T T A5 b 2 &
FUEH

R ESIRA 2 55%KE &
B BRI i T AL Lo T T S 1T
W, T HAERME T/ERZ
FEAL, I HLARAS T B0 0 m TR .
miRA 2S5 E S AR UM
TR SR AN T i G 4 54K
B AW, I TR A ML
T2 LB ETHR Bk N Ak
Tf1 BB , A Rk — 2 S A e, AT 3
i — 24 v T E B AR B IO B
TR TARR A ISR, LIRS 3
BN A5G B G (AN T 3 T o
AR T H AR, UK R FR
GBS IS FR IR (AR
FE AR K SN T S50 TRUR
A EEL W, I 5 S 6]
FIERETER, T SR S LR AR

0.8
g
E
- 06 - = =
£
E
M 041 = —N\J - ﬁ
&
X
= 02 - - -
1 1 1 ] ] ] ] ] ] ]
6 8 1012 0 50 100150 03 06 03 6 9
IJA 7,/ s 7] PMPa
E3 BEZEXRERENZN
Fig.3 Effect of parameters on the material removal rate
60 60 = ALl
£, [ =zimu S 50 L Sl
- =~ o 5L
“ o SEAR R ¥
Ea0| w40
Z30L E 30 -
g 20 | 20T
Fol 2 10
% 0 ] . . . . 0 1 1 1 1 1
20 30 40 50 60 70 20 3 40 50 60 70
BT LA /A W (I FLIAL /A
(a) MPELERRE (b ) FLRAR A HFER

B4 SFLRBRE BRIk L
Fig.4 Comparison of processing performance of porous electrode and solid electrode



Electrical Discharge Machining EB‘J‘EMI

HBEATHETE

mESEMREEN
B RFELY BT

FH AR SR D00 T s 2 ] H, ok
AE TG I T — A HORNT5 25 24 1
B A, T2 A IS 3 %) $H 22 5%
i 22 % A 4 R 2 AR TR A, T
P 4% 50 B3 35 By, T A1)
FIROE . KR FIR IS G 2
FRHAS KIL VU2 PR X o T e A 1)
KR TR T vk, ARk, KA
LUIHC 2 AL Gen Ty H %
LR AT, 7z W TS AR A
7l P, Devarasiddappa %5 " #57
T2 ) 25 45 TR X Inconel 825 &
4 0 2 B R0 T3 LA B AT T
U0 U 9 K 93.62%, R T
AR KR X T A A
SR 5 76.12% , 7] Ik 2 %5 R 5 1)
H 7.18% , ik e ) B 1) S WA 5.3% ¢
Sharma % 2 fF5% T4V % 22 H X
ZRYIEN T, Inconel706 & 4 1521
R IR 22 AR TR 22 T Y 2R 1
T Z RN, I T B R, i T3k
TR AR /N, B 5T Tnconel706 54
M2 DI E N T 280 AT T g Y,
R IAE /N ok i B R e Av] e F, s
T, 0 TSR TR B R/ FLRCA
SLECFN R B A 5 KK o 5 B2 AR
(G CEWAEY) T ) [ e T o
JERER N, Raj %5 P 5T 30 HE )
LB & S DR T80T 1
ek, 15380 1 B 240, 9F &8
JUk v JRE R I e ] o s i KR i 2
¥, Antar % (251 {fi [ ZnCus50 FlEE
B 1 226 Ti-6A1-28n—4Zr—
6Mo G A A TAYIEIIN T, in T0%
$ETH T 70%, N TR R R T,
IR T, Garg 45 T LU fhg
FEHJAEDTEIDLR P& B B
H 90.25mm 13" HU 22, LA 258 1
K FA T Ti6-2-4-2 T, R
L AN RE g S Wi UR T e 58
BT NERNASHT5:, 73br 1 4

TS BN 4 U ) R R 3R T R A
FER R, &I — LR, )
IR 5 e A Dk B P 2 R T 3 K, B
S KT8] 0 KA TR] 5t FE s 7 5 D T ik
/WNo [FIRHETTT Z2 BhRfIb i,
M L1 S HOR A5 e/ 2 TR R
TR KBTI B, AR5 27
X B 20mm 1940 A A = T A At
177 H KRR N Tl , 38 4o 0k
A7 25-1 By PR 55 43 B 1 5% e n T
HEY ST E AN SNUER A
V(BRI o 3B AT R AT 4 PR ( IR
ST i — 2 T R A IR
i U, 75 2 AR S HOM ke
2.0us . HZSHE 0.7 WE(HHLR 124, 1
A, 2 TADRELRE B2 1% - 2 {5 RE 45 i 76

1.6um LR,

S A e S RE T T R K AE L Y)
FmC AR T EIRA SR G S
ARSI, Hon TR A — i 4>
JEtg. Z Hinl e etk
TrUE BN W T AN TS0
AR N A T o | 2R
ST, RIMYEE 2
PR 22 S R LA 22 PR I, B ARAR:
TEARIMTACR, AR E 22 S
A o I 22 B 4 F R 22 A T RIS o
SR K AE L U8 TAE WA 52 AH X
B TR E LM Ak, AT 3
) F K AEZ DRI T 45 34 R 0
A — B4 TR in T2 4k
TEFHDCTA], At i i) 2 80BU i IXC[]

40
%;—T.E Br [ | /. ./.
= g
li(N. 30 ./ ./
£
55 25 L
20 | L L L | |
1.0 15 2.0 0.5 0.6 0.7
KFE /s H2s
40
ME3S | /
'E‘&'E 30 2 RAA
SE -
—m—
20 1 1 1
6 9 12
AP R /A
(a) ERNL
50 r by N
-~ fkTe AT
wEAT @101
§<~' 20 (] - 15l
. L
= £ —-2.0 fi A
720 ¢ , , , , WL 2T
1.0 15 20 6 9 12 -6 flini
Jik e /s W LI /A —m-9 F
50 - —- 125
Mg 40T hE AR
= E -@-0.5 5
Hep 30 ¢ —m-0.6 1l
B E -0 —-0.7 5
S I
05 06 07
Has e
- (b) ZEHRUN

E5 £REFikiERMMEEA
Fig.5 Main effect and interactive effect of full factorial experiment

2017 4555 3 9] - D& A 33



PR .
—— ¥ oru

SZ PR, RIS A R ] AR A T B s
PRI [, DAPAS IS5 T i
e /Ny (NG 2 i

HNEERXERTELMT

BRA A I R L ARG, BRI A
BUOR, Tl BS E fE L e 22, TR B
INGANE IR TR AR 25 5 5 0 S ek
BRI BSOS B i, S EOE
PR sk . R, TR A 4
2% 11 s, o SR 4 3 1T e P A
s ACALBRAEE AT U M L, kA
SR A — M DL 2 SO AR ] A i
E T E A M T i 2 [ 82 BB
AR, I T ERA &
A, 248 1000°C 1 R,
REfE AT s (LA it Sk 4 &R
b2 R, 58 It HmiiR .
DVD. CVD S HAhF EALHE T Z A1
Lb, B KR 35 T 5 b 5 28 B TR AL
ORI, R —%5 PRk
AEHEARHLN -5, BB Zr . WC N HL
AR, XF TA2 $RFEAT K AETT
R, 7R H R ] A5 i 2k
PISI Ze/WC B BWRZ . iR
Zr/W C B A UR 2 W 2 1 5 fohd (.
2y R FAR Y 4 45, DURLUZ A9 2 18 A
X i S 1 bb SR i T 3.1 A%,
RRREPEREC ek 2 . TR
A5 VAT o) A R B R K AR S b
Thn TR A 4 A Rk T2 T 1YL
Tl 24 50 4 I JE, 3 1k T A F AR DA
A TN R Z Tk T R B2
HIFH A 6 s, SR A4 N
LI RE FL B, 43 5 32E AT J0e ol 3 36 A0 )i
A7 A B TiN VR 20K, 38 o 5 4
T X TR AT IR AT T
ST, G5 R R TIN % 2 50 HoE
2, JEJEAE 400pm LA b, FLAE R ik 5
FLAREY 5.7 ff o T R PR
M, ORI R

IR TR T2 KA R
A A A S — o 78 % 3 1 A #E
Ao HAnTA BT AR = AR
Ao JE AT Dk e R T T A

34 RiAEHIEEA - 2017 4555 3 1]

o G e HEL A, 6T L SR ) A A 5
Bl 28, 7 A KR TR (ol R R R
558 AU AR T AR A R S5 o L e R
TEfE AL MRS G i
WPRAb A RN, TR AR T B A 4
AL FIARAS AL, DA T A (0 3 1 2l
Mo W HREAE DO R HSRAEA A B4C
(550 58 7K, 6 TC4 MR EFT
TR TE R, A i A S R R R
B E B TC4 R R TR AT T
KAESR AL, AS [R50 A0 2 58 Ak 2 1 1Y)
BRI Z 1 ER O SRS X E
TFRME T TR E®mM PR A
B, R R E T RO E N E A
558 A 23 P AR X S i 3 S AR ) 1Y)
27% ZE A7, R FH 58 4 F B T A5 1 iR
b 2 55 Ay B8 F A T A A R S 3
Oliveira % PV AE B /K RN A
FASVE N TAERAT Ti-6A1-4V HEFT
K AR T AL B I Sk P L A
30A Bk € 100us ik 8] S0us, WD 7E
T HFLWE AR TR0 CaTio,
SEfbZ

SR I HEREAILAEA T R oK AE 36 T 5
AN T L K AEE S o T IR A
e K AE R AL L B4C 1%
REE TR AR IR ETE
Jrkp e EL, EE T LR R

JLZ

MR T T HHT, WG a3
HL K AR T R AL IS L 2 U T
RAFRYRICR  (E0F L K AE DU R AL Y
PLEATS RN A , ELRL KAEDTRR Y
R ATIEFR ST, AR
TBHRETERINL ) (R A RESE 427
B, AL A S Pk S — B A
AR R R s x5 AL
TS, I Bk — 22 3 50 0 E
Fil, P R PRV . ] DA%
W Z AR R I Z RS 5
R A TSR AN T, LASRAS AN R 1 g
fsRAL=

mEaEMREaEm
e K e T

A H, AR T3 A B H b
il TR B AR /0N B 2
LI 3 /NRTRT I TR b e A0
b L PRI R R X TR T N
TR AL i 335 401 38 ) — A T 2 4 A
11070 S I 3 £ 1 R
YIS A 35 4T3 . Moses %5 P
I3 BIAE Ti—6A1-4V FNEAR AL KL
T— RGN /INFLAAORAE , I X6 5 2 in
TR AR T T X . 3R & B
L ) FL A HE Ti-6A1-4V
AR Z , S Ti-6A1-4V T AR

A
HL O RE PIHL A
N, 7 N
T - N
JZ R KR (TIN)

E6 IhBeRREMEKRTINGERE
Fig.6 Principle of forming TiN coating in-situ synthesis with
functional electrode



Electrical Discharge Machining EE}(EMI

SRR IR R 30 HL 2 1 R A AR 2
JE , BAEIN T RS, Ti-6A1-4V T4
R RS A R T R R T A
B, 07 pos P feJnisid 5y
rafi 2 1T Ti—6A1-4V #RF Y it
2%, BV SA L HLE 200V Jik i
5o 200ps | 25 L 70%, X ANSE
21 A BB FE AR RN D 15% , b2
R4 = 12% , R 1A T i 203 19%
Kuriachen 2§ B DI 428 0.4mm 1Y
A4S T A, X Ti-6A1-4V #F
BT T A K AR e, D
FL R R EL 25 S 2t 000 3 P 1
KAENAR LA T THT 4 P
SIBATH = R AN R AR
¥, ST, S5 R AR E, H
KACEARRSE S 2 Ak,
ST TS BT E R b T LA
FE R 5 K AL AR I OB, R B0 UE
T HIERE P, T AT LA LA & AR
R R AT BUE T 2, 2 # RC
JICER, HE B Y Kk AE 4%, Prihandana
S DU ST T R H LA T T
T AL R A, A H ok e i T
Inconel718 ¥4 8} LAFRAS i ot B fl 40
LA L . WFSE R B, 24k L EURL R
/IR 50nm 1 ZaRALAH R R, HAES
W E R Se/L i, BETE Inconel 718
AL T v R A A AL, 3R AR
KA BFEBRZ A AR MW 102/L,
{H Y 258 ( 220pF ) ], A5 5g/L
HIHSE . Saedon %5 P EES W Ok

(b) Ti-6A1-4V

B7 #ASTi-6AI-4V_En THAELLE
Fig.7 Comparison of micro grooves
between brass and Ti-6Al-4V

KPS X KA LY E N T 647
T M, TN T AR T R
TAVHEURS BE(E AR A 288, I T T
ISIF I . Plaza 25 P9 2y 54 &
12 300pm 11445 el LR T f A5 H AR X
Ti-6A1-4V FEATHEAFTFLIN T, 76 4L
TR 0.5mm s, 4 583 H AR 8 A GHBURE
25% ; LK 5.5mm I, FFHF] 50%,
A7 25 HL R FE FLIR 0.5mm B ARG
WAAFEL .35 400%, Sivaprakasam
A BTV Ti—6A1-4V JE 17 i 40 v ok
AEL DI EN I T A5, {5 7 0 H A 22
H A2 N ¢70um, £ HL, & 100V | B 2
100F GRS JE 15um/s B, 0T /944
B2 %R 8 0.01802mm’/min , V) 4%
B 101.5pwm I T 3% DHLRE 0
0.789um,

TR H, AR I T A by 3 R B
AIN T A e AN T 45U B A &
BAER, FE BN s AR N T AR K
AETIN T 7 B AR OR B o Akl
FEL AR T 8 e 1) 1 5 A T
R G % o T T R Y
TN TR AT AR A T2 AR ARE , 8
i SECS A E LA R R RE
SR RE T 5 B AR S5 T Bt in T 47
e

REEMAXEHEAMNT
L JAEBE M N T4 AR 5 15 520

LKA R I T AR LG, 25 T4
B B R TR i s A R, KR R
T HCKAEIN T A T 23R, 4 T
FE i AR T AR R A —
PR S RS0 AR, R RROE R R
SR AR, 3 A AR R S0
HRPIFIE . SR 25 B SR A
23 [ AR LA G TC4 MR T L K AE
BEE I T AR SR e AR, anE
8 firan B, BEFIE A2 IR B X TRk
REAT TS, K BRI T 0%
(1) SR K LR MR s g A
ST TR A % hn Ty i ik
B ) B KBTI TR ST T H
Zhang %5 PVARSE T HKAESEEI RS
SN T i, AE T EH b B
IR sl I E TAER PR n 12¢/
L () SiC Ry A, WF9E & PR R s
{3 RS JE i 0.5pm FREAIKE]
0.2pm , 8 75 4% S 14 B Jon DU £6fF o 5 )23
JERE U/ T 20~30pm , J T 22 1 B

Wang A B0 S Inconel718 &4
HEAT e R I 285 B F AR BRI N T, e
T R SR L AR R, 3R AR
R R I TR M 1506202mm/min,
FEGT L AR AR RE N A 1.73% , EL[R] B
ka5 AL AT R T 4
JE& LR ER . 1% B ANE FH R
T, 30 B TA8 i 2405, R 3k A 4f

R1 TCAMAEEN BB REREIRE

AR B PEII /g JEAU /g B /g AR EES /%
TC4 JEfk 1.6973 1.6534 0.0439 2.59
Par--| 1.5961 1.5832 0.0129 0.81
£ 1.6845 1.6707 0.0138 0.82
18+ SR 1.7051 1.6935 0.0116 0.68
SR + B 1.6589 1.6462 0.0127 0.75
e RN T

Fuy |

E8 EAEGEHIMEILE
Fig.8 EDM milling discharge process

2017 4555 3 0] - BiAEE A 35



PR .
—— ¥ oru

BN T 2R T T A, S S TR ) 2
PRIA K, Lin 4 W ILFIR A M O
P A K AEBEH] Inconel718 &
ST T HRAL, 8T TR SO
L, (1) B X R AR BB RE i A% n T
KRR, Al 45 W MRS 4 IR
93 FEL AR B ) T %) 2 TR R E
137 THFE 1 SiC Ry R &8N 16.8g/L
BsF, o T T REDRE B B AR 0.751m,
T3 AR S RN T THLRS JE 1 A

ERHE, Al 2 WA 4
TR L BB N T hn T80
17 THEoE, il R AL 8518 T H
e, FAE TAEM IR A SiC ¥R, 76
SiC By AR B 24.75g/L BN T3¢
Ffw 5N 7.308g/min, SiC ¥R &
S TR A B 5 , Kuriachen
As W Ti—6A1-4V # B AT T i
I EEL AR B I T, R FH i T 0 R
FE T O A A R, AR T
SRR T BBEEIIN T3 T T 7 2%
BT, R IARAS f KA R L BR R
I TBHCNHEIE 115V, L% 0.4uF,
P B8 33 BE 10000/ min , 37E 25 i B
18mm/min, [ EEST T B4 80
TN T, Ti-6A1-4V B AR5
BoR, 3618 T B AR WA
A5 1 Sk 7 iR 3 A B L B BRI
AREFT TSR, IFRET Fluent -5 17
177 Wi 5 b B Uk 20 A1 5 19 )5 B
5T T HHW EHHImE R R, ml
il TARWR AR ) 34T T S A AL
SRASARAInGR 0 TR 43 T i
A1, R TN TR B HERR , 42 m
TR,

AR T L KAE N T 55 H K AE 2R
YIED I T RS & 5 E 48
HL KAEBEHI I T SCEkA >, R
T80, itk Bbs £25h
TN TARCR T3 1 i a0 TR
S IR HLKAEBEE N TR T
A% B TR 5 R Sl T LAARAS: B4 4
T oA, T v L 3 28 K AR B
I T A B A R v T R
TR A R RIR A & 58 A 4

36 RiaHlEHA - 2017 4555 3 1]

14 L KA T 45 L K A2 DR T
T HARAT T 178 25T AR, T K AE
BEEDIN TR N TR RS s AR T
F KAELR VBN T AR, WK H A
TN T 5 2 D1 hn T A4 A SEAF T SR
HE—2 5 A B K AE BRI Tk,
MR 2 i 4 S KA A KAk
BEHIIN T &

Hinl KEmIH

Bt K AEIN TR &, BT
RSN T Je SN T L F K AR e ol
AN T T A5, ik
FE T mhe e 58EG&mm T T
257k,

Wang % " %} Ti6-A1-4V 75 5
LK AEBEHI 5 HL IO Tk T T 5T,
[R A2 FH T — A0 57 14 ok vk e D5
— ST B B ER R RS A
BAEN THABRIH R IR AN, m
T E AT B A AT, 3R A5 1 Bk
I T %%y 21493mm®/min, AH % HL
WAFENI A 1.7% . HTOIN 17T 4545
B AN TG AN T3 TR A
A M TG BE LA 2%, I T AR i )22
B, AT e G S S5 E S
/1 eI (174 = R O R B o
AEIAT THEEIUN T, A8des T
I TSR B IR T R IR R,
R0 T 2R i T AR AR A 25 1l A
M52 IR /R 38um, HoAAH
Mg W ARAS T [ R 4538
TARESE PR KA SN T
AT TS, 38 A o] B A fin T a) B
P2 R AU, KA 5 RS
G E, X ERG G AT hn T, m
TR N THRSTE N T
AR TIPSR A2 R R BE R
HHZE G ), N T 3R 5 A
XPREZE o ARSI T, A L5
I KA N o3& T iR
SRR A A RN T, 75 ik — 2 B
FE LA N T2 0 A, AT R L
TE i A A VR & 4 in T8k 1) 1
Mo

RKFEM IS mi#mIaE

HL G T AR 0 TORS B2 458
1, — B TR A 20pm 2L E
wm 22 (8], i T3 TDHLRE BE 5 A vl 3k
F 0.4um LI, (H N T3 0 A 48 R
2 PR B S R 0 T 8CR AR X
B, HAEIN T AR TRCR &,
I T2 100 B 4, ANA7AE AR U2 AL
2480, AR T E B — R 0.1~1mm,
JIT A TAS AR F ok AE I T, H
KAEIN T T AR A7 AR RE , B T
LR A 2 AR R T FEL R T
) IS ANFEAERAE (B T2 R
Ao HLKAEIN T4 AR S B fgn T3¢
REB IR, A I

A M Tl R R Flom T8 5 ot
FEMLZS K s R %) B g Jin T Tl
T KW TAE, I HBR TR
B, B RR O BLAF T P on T
T AT PO Ak ol e VR 5 LA
FHURSE G4 . B e 4 B 3%
T COMSOL “F-H Xz & shtllnt i
) FEL g N Tk R EAT T 29 PR
A5 B RS )0 T F RN R
e i) S [ B A8 RE ML 2R A T T 9
WX S B i TR AT R
A [ i) i o 8 ] 30 88 P S e A 7 1
D5 EA3H B IR T Tk

ZRiF

AR SCNHL K AE BRI T HL kA
e UIEN N T R F AR T H ok
AEBEH | Ha K A 3 T 5 A R Al i ok
AT 6 ML, T
WA B A = A A FEK & 4 07 T
PIRIESE , JEIRIS L 4518

(1) BiRA 4 MR A 4 K AE
I R N D 2 A7 i
T, B9 5% 3 A48 Bh T ol o o o7 3 |
F RO BB T 2208 etk
] A 43 AT 3 LK SR I A B 1% A F 5
Tk AL T R A & A AW
TS50, LIRS N TR0R &
TR T MG A R . T



Electrical Discharge Machining EB‘J‘EMI

S BRI | O AR b 22 ) 2%
( ANFIS) #ERUF £ H bR 1k R 5055
TN T AR AR AL, IEXT I T 244
WAL, AN T TAER  H
R ST S a2 = S C AR ) ol A e W
KAE ARALIMAL T AR 2 LR
SR T RS T RIAIn T
LEN

(2) BmiRA & MEA 4 A1
TR K AR B AL | FRL K AR 2R D) A
FEGEH K AE I T B AR 5 1 & e, —
J7 T DA T35 e N TR T
AR AE N B b it 1T S8 S
A o5 —J5 1 =K S TR
FAAR B, LA v FEL 900 28 S CH i T,
VST T o R R AR A RE T L
Ko

(3) FEEK & 4 kA R sk Ak
T HANBIR G T2k 58K,
SR HEKEBLIEA T H A8 3 T sk Ak fin
TR KA S Bt T IR E T
AH K AERmRAL | BAC IR EE
TR HL KA R T 5 A S5 T T TR AN B
B, FEIRAS T3 s AL

(4) BiRA & MEKA S Mmas
KAETIN T LATE s B TR S A1)
N TR BT B R AN TSGR AT
R T H N Bbr 385 T2
WRIINEZ =l

(5) BG4 ek 4 B
T IO Tk AR i T4
BN T T 250 AR B, B
TIN5 3545 T m A TRCR (3
TEIN T 5y 1A R o

HKAE I TR A & kA 4
A WA E Tk TR
T H MR 2L R R, Kok S
FL AN T 55 Ty =R 25 A DA R
TN TR AR 2 RS )
i — 2 R =il A A TR A 4
D)1 B RTITRE O R =

S £ Xk
[1] DANISMAN C B, YAVAS B, YUCEL
0, et al. Processing and characterization of spark

plasma sintered TZM alloy[J]. Journal of Alloys &

Compounds, 2016, 685: 860-868.

2] Bdde. fAEEWE T2 ] ik
HIEHA L 1991(1):4-9.

LIAO Shulong. Molybdenum alloy cutting
process|J]. Aerospace Manufacturing Technology,
1991(1):4-9.

[3] TIAN Y, GONTCHAROV A,
GAUVIN R, et al. Effect of heat treatments
on microstructure evolution and mechanical
properties of blended Nickel-based superalloys
powders fabricated by laser powder deposition[J].
Materials Science & Engineering A, 2016,
674:646-657.

(4] ZXNG il BRi—, 5. 1T
Jn T Inconel718 B Y HI 7 B & e AR (1], T
HEAR |, 2010,44(5):3-12.

LI Liuhe, YANG Haijian, CHEN Wuyi, et
al. Review on inconel718 cutting tools[J]. Tool
Engineering, 2010,44(5):3-12.

(5] AR, 3205 . 6T 1oz i If 3% 14
BR G TC21 BeHI S HL L ). TRER
2016(8):18-22.

YAN Dongping, JIANG Bin. Study on cutting
parameter optimization for milling titanium alloy
TC21 based on response surface methodology[J].
Tool Engineering, 2016(8):18-22.

[6] R, AMAAE . BRE S HRHIHL
UM T T 22558 (1], AL S5, 2007(7) :57-
61.

LI Shuxia, PU Songhua. Mechanical
machining process summary of titanium alloy[J].
Winged Missiles Journal, 2007(7) :57-61.

[7] A BREa T A B AR T
TEZHA RIS ()] PH R R4
( ABRBIAIT ), 2014(9) :138-140.

QIANG Hua. Experiment on complicated
cavity of titanium alloy by EDM[J]. Journal of
Southwest China Normal University (Natural
Science Edition), 2014(9) :138-140.

[8] KUMAR S, BATISH A, SINGH
R, et al. A hybrid taguchi-artificial neural
networkapproach to predict surface roughness
during electric discharge machining of titanium
alloys[J]. Journal of Mechanical Science and
Technology, 2014, 28(7): 2831-2844.

[9] AFE L IR SF L SRERES
o i A A HL AR N T 2SR5 (0. i as il
FERAR | 2016(14):61-64.

ZHU Yingmou, GAO Fei, SUN Changhong,
et al. Experimental study of electrical
discharge machining for TZM[J]. Aeronautical
Manufacturing Technology, 2016(14): 61-64.

[10] PRIYADARSHINI M, PAL K. Grey—

taguchi based optimization of EDM process
for titanium alloy[J]. Carbohydrate Polymers,
2015,97(2): 421-428.

(1] BEsEE, XIEAR, B4, 5. K
AT FL AR & 4 TC4 L I AR T A M
58 [J]. PP TR L 2014,25(9) :1164-1168.

XUE Rongyuan, LIU Zhidong, WANG
Xiangzhi, et al. Research on titanium alloy TC4
electrical-discharge machining characteristics
using oil-in—water emulsion[J]. China Mechanical
Engineering, 2014,25(9):1164-1168.

[12] Z2Ha5E, Wiy, wihA . SET%
JEE P-4 (9 7K A AR OB E VERIT S [C)//2016
AF 4 [ W KAE ORI B AR W23 228 3 53
B bt LRt R TAFFERT, 2016 :128-
134.

XI Yanying, CHEN Yuanlong, CHANG
Weijie. Research on the stability of oil-in—
water work fluid based on density balance[C]//
The Symposium of Sinking Electro—Discharge
Machining Technology. Beijing: Beijing Institute
of Electro Machining, 2016:128-134.

[13] ot IR4&h ALiEE % B’
B i A SRR I E L BN T 2R
T[] Az il BoR | 2014(16) :42-46.

YANG Liguang, FU Jinjuan, REN
Liansheng, et al. Research on EDM processing of
large depth to diameter ratio blind hole of nickel—-
based superalloy[J]. Aeronautical Manufacturing
Technology, 2014(16):42-46.

[14] YILMAZ O, BOZDANA A T, OKKA
M A. An intelligent and automated system for
electrical discharge drilling of aerospace alloys:
Inconel 718 and Ti—6A1-4V|[]]. The International
Journal of Advanced Manufacturing Technology,
2014, 74(9): 1323-1336.

[15] F£J7 . 5kFE M, Sk, % . KE
& Ti=6A1-4V [y HL JAE I TAREBESE (CV/ 5
15 Jo A [E AR T AR 2 BOE 308k, fiat,
2013:26-30.

WANG Li, ZHANG Guowei, GUO Yulong,
et al. Experimental research on EDM of Ti—
6A1-4V titanium alloys[C]//Proceedings of
the Fifteenth National Conference on special
processing, Nanjing, 2013:26-30.

6] =k, skEM, £01,5% . mils
& INTI8 E UMY AL AL A0 T35 (1]
WLz 8l 124 L 2016,31(2) :2266-273.

GUO Yongfeng, ZHANG Guowei, WANG
Li, et al. Experiment on electric discharge
machining of cooling holes in superalloy IN718[J].
Journal of Aerospace Power, 2016, 31(2): 266—
273.

2017 4555 3 0] - B EEAR 37



PR .
—— ¥ oru

[17] fL&% %, FPER 5. BRIk
e i 4 AL BT L SR I LIRS ()],
N T 58 | 2015(2):8-12.

KONG Linglei, JIANG Yi, PING Xueliang,
et al. Experimental study on electro—discharge
machining of Ni—based high temperature alloy
with porous electrode[]J]. Electromachining &
Mould, 2015(2) :8-12.

[18] VIJAY V, RAN S. Multi process
parameter optimization of diesinking EDM
on titanium alloy (Ti6A14V) using taguchi
approach[C]//The 4th International Conference on
Materials Processing and Characterization, Ram
Sajeevan, 2015:2581-2587.

[19] KLIUEV M, BOCCADORO M,
PEREZ R, et al. EDM drilling and shaping of
cooling holes in inconel 718 turbine blades[J].
Procedia CIRP, 2016, 42:322-327.

[20] GAUTIER G, PRIARONE P C,
RIZZUTI S, et al. A contribution on the modelling
of wire electrical discharge machining of a y —TiAl
alloyJ]. Procedia CIRP, 2015, 31: 203-208.

[21] DEVARASIDDAPPA D, GEORGE
J, CHANDRASEKARAN M, et al. Application
of artificial intelligence approach in modeling
surface quality of aerospace alloys in WEDM
process[J]. Procedia Technology, 2016, 25:1199-
1208.

[22] SHARMA P, CHAKRADHAR
D, NARENDRANATH S. Effect of wire
diameter on surface integrity of wire electrical
discharge machined inconel 706 for gas turbine
application[]J]. Journal of Manufacturing
Processes, 2016, 24:170-178.

[23] SHARMA P, CHAKRADHAR D,
NARENDRANATH S. Evaluation of WEDM
performance characteristics of inconel 706 for
turbine disk application[J]. Materials & Design,
2015, 88:558-566.

[24] RAJ D A, SENTHILVELAN T.
Empirical modelling and optimization of process
parameters of machining titanium alloy by wire—
EDM using RSM[J]. Materials Today Proceedings,
2015, 2(4-5):1682-1690.

[25] ANTAR M T, SOO S L, ASPINWALL
D K, et al. Productivity and workpiece surface
integrity when WEDM aerospace alloys using
coated wires[]J]. Procedia Engineering, 2011,
19(19):3-8.

[26] GARG M P, JAIN A, BHUSHAN
G. Multi—objective optimization of process
parameters in wire electric discharge machining

of Ti—-6-2-4-2 alloy[J]. Arabian Journal for
38 AiAHEBA - 2017 455 3 1)

Science and Engineering, 2014, 39(2): 1465-
1476.

[27] ARBE, M, Bk, %L K
B e A 4 L K AB AT I T8CR L (7],
HIn T S5HELH | 2015(5):8-12.

ZHU Yingmou, SUN Changhong, NIU Lu,
et al. The processing efficiency optimization
of titanium-zir—conium-molybdenum by
wire electrical-discharge machining[J].
Electromachining & Mould, 2015(5):8-12.

(28] Ro— A, ML, 45 . TA2
FEM L KAETTR Zo/WC B A0 2 R S A i
AT [0, FE AR | 2016,45(1) :96-100.

WU Gongyi, ZHANG Zhanling, SUN Kaiwei,
et al. Coating characters and interface behavior
between TA2 and Zr/WC coating produced by
electro—spark deposition[J]. Surface Technology,
2016, 45(1) : 96-100.

[29] FRABH, RS AR 2l 4L 3
REHLER & 4 22 T TiN TR 2 09 B A2 5 B[],
AR T A2 4l ( AAAREAAR ), 2014(1): 11—
16.

XU Anyang, LIU Zhidong, LI Wenpei, et
al. In—situ synthesis of TiN coating on titanium
alloy surface by EDM with functional electrode[J].
Journal of South China University of Technology
(Natural Science Edition), 2014(1) :11-16.

[30] EHE, 5509 AR UKAER T
AL TCA BR5 4 tHAURFIE S REBIFSE (D). L
WA 50 ,2015(4) :125-127.

PAN Kang, CAI Lanrong, LI Min.
Microstructure and properties of the strengtheded
layer on TC4 prepared by electrospark surface
strengthening[J]. Mechanical Research &
Application, 2015(4) :125-127.

[31] OLIVEIRA A R F, SALES W F,
RASLAN A A. Titanium perovskite (CaTiO;)
formation in Ti6Al4V alloy using the electrical
discharge machining process for biomedical
applications[J]. Surface & Coatings Technology,
2016, 307:1011-1015.

[32] MOSES M D, JAHAN M P. Micro—
EDM machinability of difficult—to—cut Ti-6Al-
4V against soft brass[J]. The International Journal
of Advanced Manufacturing Technology, 2015,
81(5): 1-17.

[33] KURIACHEN B, VARGHESE A,
SOMASHEKHAR K P, et al. Three—dimensional
numerical simulation of microelectric discharge
machining of Ti—-6A1-4V[J]. The International
Journal of Advanced Manufacturing Technology,
2015,79(1): 147-160.

[34] PRIHANDANA G S, SRIANI T,

MAHARDIKA M, et al. Application of powder
suspended in dielectric fluid for fine finish micro—
EDM of Inconel 718[J]. The International Journal
of Advanced Manufacturing Technology, 2014,
75(1): 599-613.

[35] SAEDONJ B, JAAFAR N, YAHAYA
M A, et al. Multi-objective optimization of
titanium alloy through orthogonal array and
grey relational analysis in WEDM[J]. Procedia
Technology, 2015, 15:833-841.

[36] PLAZA S, SANCHEZ J A, PEREZ E,
et al. Experimental study on micro EDM—drilling
of Ti6Al4V using helical electrode[]J]. Precision
Engineering, 2014, 38(4):821-827.

[37] SIVAPRAKASAM P, HARIHARAN
P, GOWRI S. Modeling and analysis of micro—
WEDM process of titanium alloy (Ti-6A1-4V)
using response surface approach[J]. Engineering
Science & Technology, an International Journal,
2014, 17(4):227-235.

[38] S, PkhA, BB, . TC4
PR B AR R BB 8RBT (9], SR T
2447, 2015,36(11) :2149-2156.

GUO Chengbo, DI Shichun, WEI Dongho,
et al. Research on efficient electrical discharge
milling of TC4 titanium alloy[J]. Journal of China
Ordnance, 2015, 36(11) : 2149-2156.

[39] ZHANG Y P, SUN G B, ZHANG A
7. Study on the surface quality of titanium alloy
in ultrasonic—assisted EDM milling[J]. Applied
Mechanics & Materials, 2012,184:1267-1271.

[40] WANG F, LIU Y H, SHEN Y, et al.
Machining performance of inconel 718 using high
current density electrical discharge milling[J].
Advanced Materials and Manufacturing
Processes, 2013, 28(10):1147-1152.

[41] LINMY,TSAOCC,HSUCY, et al.
Optimization of micro milling electrical discharge
machining of Inconel 718 by grey—Taguchi
method[J]. Transactions of Nonferrous Metals
Society of China, 2013, 23(3):661-666.

[42] ALIMY, ADESTAEY T, RAHMAN
N A B A, et al. Powder mixed micro electro
discharge milling of titanium alloy: analysis
of surface roughness[J]. Advanced Materials
Research, 2011, 341-342:142-146.

[43] ALIM Y, RAHMAN N A B A, ARIS
E B M. Powder mixed micro electro discharge
milling of titanium alloy: investigation of material
removal rate[J]. Advanced Materials Research,
2011, 383-390:1759-1763.

[44] KURIACHEN B, MATHEW ]J.

Modeling of material removal mechanism in



Electrical Discharge Machining EE}(EMI

micro electric discharge milling of Ti-6A1-4V[]].
Applied Mechanics & Materials, 2014, 592-594:
516-520.

[45] EAEA. PRk, ke 55
7 IR B0 Al By e AR W U 4 S B AR )
A5 3 05 B (0] L B it 55 T RRRL A 2
2015(s1):151-157.

CHANG Weijie, CHEN Yuanlong, ZHANG
Jianhua, et al. Ultrasonic vibration aided
electrical-discharge milling flow field and debris
distribution field simulation[J]. Journal of Basic
Science and Engineering, 2015(S1):151-157.

[46] WANG F, LIU Y, ZHANG Y, et al.
Compound machining of titanium alloy by super
high speed EDM milling and arc machining[J].
Journal of Materials Processing Technology, 2014,
214(3):531 - 538.

[47] RROL. AT TS Bk

i £ 46 K e R I 2 1 0 R MR A AT (0. BL
KEWE , 2015,43(11):27-29.

ZHU Chenguang, ZHOU Jianping, WANG
Bingbing. Study of nickel base superalloy surface
integrity in pulsed arc machining[J]. Machine
Tool & Hydraulics, 2015,43(11):27-29.

[48] ZHOU J P, ZHU C G, XU Y. Surface
integrity of nickel-base superalloy by pulsed arc
machining[J]. Material Research Innovations,

2016, 19(S8):94-98.

[49] XU H, GU L, CHEN ], et al.
Machining characteristics of nickel-based
alloy with positive polarity blasting erosion
arc machining[J]. The International Journal of
Advanced Manufacturing Technology, 2015,
79(5):937-947.

[50] XM, Md-F, TH, &% T
S FL NN I F) B g R 1 <6 R T ST A ()]
LB 55 L 2014(5):128-130.

LIU Hongsheng, ZHOU Jianping, YU Qing,
et al. The experiment research on finished surface
quality of nickel-based superalloy machined by
short electric arc machining[J]. Machine Desigh
and Research, 2014(5):128-130.

[51] VEIRE, P R, 45
SBE ) T B RO R B BRI 5T (0. 7
HEHAGHLE 2016(5):94-98.

WANG Bingbing, ZHOU Jianping, XU
Yan, et al. Research for discharge performance
of electrode materials by short arc milling[J].
Manufacturing Technology & Machine Tool,
2016(5): 94-98.

[52] LIU H, ZHOU J, QING Y U. Analysis
of mechanical quality of nickel-base superalloy
machined by short electric arc[J]. Asian Journal
of Chemistry, 2014, 26(17):5469-5472.

[53] THERE . XIGEA, GRAH I , 55 .
R R %%k%%@‘%@ﬁﬂ]ﬁﬂ%ﬂﬂ

[ izs 224 2014,35(12):3480-3488.

WANG Xiangzhi, LIU Zhidong, QIU
Mingho, et al. Influence of gas pressure on EDM
ablation of titanium alloy[J]. Acta Aeronautica et
Astronautica Sinica, 2014, 35(12):3480-3488.

[54] BRime, Jr i, dEah, 4
fesE Tt e 2 R 5 0 5 (0] FP AL T
&, 2016, 27(22):3087-3092.

CHEN Yuanlong, FANG Ming, PEI Di,
et al. Multi-physics coupling simulation of
ECM processes for compressor blade[J]. China
Mechanical Engineering, 2016, 27(22): 3087—
3092.

[55] CHEN Y L, DI P, FANG M, et al.
Study of temperature field in PECM based on
multi—physics coupling simulation about titanium
alloys blades[J]. Key Engineering Materials,
2016, 723:8-14.

[56] FRIEHE . e AR Gk v L S o
TR TR D] G0 : AT R,
2015.

JING Guangtao. The processing technic
development of high frequency microsecond pulse
blades electrochemical machining|D]. Hefei:

Hefei University of Technology, 2015.

BWES: W78, Email: changwj1981@
163.com,

Latest Technology Progress of Superalloy and Titanium Alloy Machined by

Electrical Discharge Machining

CHANG Weijie, XI Yanying, CHEN Yuanlong
(School of Mechanical Engineering, Hefei University of Technology, Hefei 230009, China)

[ABSTRACT]

Superalloy and titanium alloy, due to their superior performance, are widely used in aerospace field. But

because of its high temperature strength, poor thermal conductivity, serious work hardening phenomenon and severe tool
wear during the machining processing, the processed surface quality is low. Titanium alloy has small plastic and strong ac-
tivity which is easy to be oxidized or produces hydrogen brittleness; It is hard to be machined since its serious work-hard-
ening and sticking cutters during machining. Electrical discharge machining (EDM)), relying on high temperature generated
by spark discharge to remove materials, the tool electrode and workpiece do not contact, processing is not limited by the
mechanical properties of materials, so it has important significance in the processing for superalloy and titanium alloy. The
latest progress of superalloy and titanium alloy machined by EDM is reviewed in six aspects, including EDM contour ma-
chining, EDM wire-cutting, Micro-EDM, EDM milling, EDM surface strengthening, and other EDM processing techniques
and main research achievements are introduced.
Keywords: Superalloy; Titanium alloy; EDM; EDM wire-cutting; Milling; Surface strengthening
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