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Fig.1 Two different kinds of arc breaking mechanisms
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Fig.2 Hydrodynamic arc breaking and re-igniting process
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Fig.4 Electro—melting—explosion machining
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T HArE N TEE H T AR E
FAPRELIN T, % 2 TRDRELRE B85 ) 2R I T AN
15, 12.5 m Z2 47 AORLRS 32 R AT 3 2
JESERE T2 REK . HA N TA
ot @ T IRk Rt A 0 st AR
ARG 2 SUME B 52 i 0 HAE A
Kok o HCHL N T T AR 4L 52
FEAERAEEERZMBENZE L,
AR, BRI 238 — R R A
Wi A4 PR B8 2 g 43 A o SR T
J PR R TR IR ] 23 0 JBE ARt A i
TIRISE A LR, X A 8 T A
JotE RN 7 A VAR B AN RS20 T
NS0 TR A AR, &
OSSR N T MR . R, 7528

T A X0 TR AR R 1 R A
SR 2T 8 40 BT I %o 2% e s 38 5%
AR R A TN X, DA L5
X TARERE R RZ A, DUR] A 7
RIS A A PR
1 BEHRBERRYNEEE

B X 5 v i B A ) R R
IS S5 R A8 dgiin T
FE B8 I8 /R A% G i L K AE TR
T AR T 5 R 0 25 1 B 2 A
S J2 1 JEE B 5 H AR N T R 1
A BE R, e R

(¢)300A

. e I R N T 6 1 4 2 R
JE 32 i L R R PO S AN K, A/ N T
50 m (AN 7 o ), o8 A B2 1)
JLFBE ARG )2 P 2500
TAA, LA TRk ) s 3 PN i
o S0 H A St v 1) 4 S R Al L e
I EHKSE TAER AT DL A HI T
PR, e T A G IR AL S
B TAF PRI 2% A M
XK A 4 Y H IR FL i T4
59 J5 0 R A BT R W] R R
1 700A 1 L I HL HLAR R A B, 75
B T A 2R AR 23 1 R AN M
100 '™ 24I5AE L 37 A SO0A i, G
W HLAR M I st A3 3] TR
1) A i) 2 JEE B A SR 5 100 pum,
LR TE AR o T A 3 A 3 R
P FuictE ", aniE 8 s (1, Rk
T e IS (L EEL IR, T R LU TR R
W) o MAEM T 50% A FH2H 43 55 5L
WAL & A R R, 7E S00A I {E L
WRISAET , BB IE AR RS A A )
R A 80 wm, WA 9 FTR,
E R SR 1 s B SR 2 R A
FRRAIEN, IRFIT 300 '

(b )200A

(d)920A .

E7 FAEMIBRTEMNISZESESSNAZNIXEE
Fig.7 Thick of HAZ of nickel-based superalloy machined by electro arcing

under different currents

2016 4555 3 0] - DG EA 39



PR .
—— ¥ oru

2 BENARKREEE

F0 23 A0 R XE DT 223 1 T AR
SIS I A N s A AL D
YERF K TAE, BRI T A N A
INWARED K b N =S AT
T T A AR B IO H N T R )
A H I R R R AR BN
PRI , A2 AT L SITCR FL in T J5 4 6k
F I M N IR ER AN T, IR B AE S
L T 7 ARz it WA SR
AN YRR E K, K B 0 I S
HAG N T R4S . dd &k 100A . 200A F1
300A HELU S F TN 15 9 GH4169
AR R AL T 30T, KR A
$r W AR R BE AN 3 200 o m,
e 2 prow Pl Xt S00A FIE | fi
WM S TG &N T 1 T A%
T 5% A% N 343 Br it SR R 0, n T
J& B T AR PR R A N I FER EE R T
200 pom f5 5 FAR 19 5% A 0 )1 — 2L,
wmE 10 s

T W HL AN TR 89 T AR R
A B 25 5 T REARALRL, T I
TR R R BAw, i T
J (AR RIS FE 3 1, 2338 0 5 22 kG
TN T T2 MERE . X RO T R4
HEiEA4e"™ Keks 4" R
BEATATEE R R TS T A%
AT PO AL B AR T 1A, A R T
SERREIN T, L3k 3,

S TR SR, AT A H T
LN AN AN B A 0% i P
[IREREES N OIS A ) =9/
XFRA AR B4 7 3 352 Wi J2 V2 38 3 % /N T
0.3mm , B IG5 2L RS N TN 2
S B AR A A, o T
7 FRREAR, ST R T e SR 1

A0 T B9 S AR YHHE
S 2 AL RO 2 1 B T
M, —FA TS R L EAMUE R
A e A MRAS A P 38 RE A
5 R ERTIN T T 20K i
HEBAIM T ZMIPARFEERE S .
BUA BN T 05, g =4 hn

40 FiatEECAR - 2016 4535 3 1]

50 pm
Pl

(a)1,=500A, FI % IEAR P

(a ) HLB IEARE

(b )1,=500A, LI bl
B8 AEMBRETHASRESHERK

Fig.8 Metallographical photos of titanium alloy under different currents

50 wm
"o AT |

(¢ )I=T00A , H B b P

(b)) HEAR AR

E9 BEAMMItRESAMBEHERA

Fig.9 Metallographical photos of metal matrix composites machined by BEAM

F2 GHA169THFREERE N

%3 HIlINIGH4169REREE 51
N

W AENLI] /MPa Kk PR E HRC
/
pm 100A 200A 300A ik 335
0 282 368 562
T4 1 (200A) 48.13
100 145 290 315
200 _s1 6 = TAF 3 (400A) 44.6
300 -100 -53 -74 T4 4 (500A ) 443
350
q
300 —a— AR IEAR
’ —e— MR AR
250 F — AR R
Q:S
=
= 200r
E
& 150 |
&
100
50
1 1 1 1
0 50 100 150 200
REE /pm

E10 mMISKEE&RERREAN
Fig.10 Residual stress of machined titanium surface

TRE B £ E AR P HSEE AN
T.( Electrical Arc Milling, EAM ) FlIH,
I ( Electrical Arc Sinking, EAS)
T AR RA AL AL

PR E % Fit AR ri A S 26 AL B
AN, 258 T LGS SR s )
WK 3, i & LA Z2 LA R
ARG, n] LB R e N T2y



Machining Technology for Difficult-to-Cut Aeronautical Material ﬁﬁﬁl]ﬂiﬂﬂm:ﬁﬁ*

(a) k&4 M (900A )

Fig.11

RSN T I 4 A
BREERE SO MRS BLIF ARy
AL SR TR BRI 7 A T RN T,
WE 11 R 0 AR b A
SEE T 0 B AE LS LR b A g
R 22, SR I 46 AL T.2 AR
R — AR 2 MR & B AL T I
AT

TR i G B B R s
T, R B0 04 5 AR XE N T, R
SR HL HIVBE F o XfE A fige e e 5 T
A b TR ) T TR R X SR R
BOE A LA 225k sh 1) 7 AT 0T
AR (Sinking )" BT, 38352 2419
FL B AR T 5 230 R ke SR
SN T IE BT . S TR AR
KIS}, Z25lHK 20 0 B i Tt R
HMAER R B 12 Riiiksh W
IRBTHFSE I T & v OB Ft, I H]
B2 | S S S N = O ) P2 2 o
T T2 R IE N 107 T 1Y RE
gy 18

&

FL IR B T T RE T AN A2 R
JEE i JEE BIR ], SR i P R k2 JEE ol
FCREREARAFAR T Ry i TR P
SR 8 7K 35 AR n T r f ve 3
PR RE A = A0 AN T X I 58
FERIAARL, IR TR R 552
TG IR J2 5 5 A e vl K AR T
HAAEL, I AR A R AR T M4
b X SEIRR AN TR R A
RO T XEDTHI AT R RE T, T fi
TR 2 AT R T 2 4 4 s 80

(b)EKA 41 (100A )

E11 B3R TH R ESERE

(o) BhAazimitst

(d)GH4169 W45

Samples with different characteristics machined by electro arcing processes

E12 &FBEREBEAMIITAIEHARE
Fig.12 Laminated electrode and bending runner machined by EBAM

TXERS BRI 1R R . RARAE NN T
BLER e A 3 B 2 R I A o R
i i O G0 A% T T i
AR 7= 22 W G, A A
HAT e 5 42 A R AU 225
KBl e L BIORC R i TR, B H 52
AT R MEDT HI T RIRRAE L
A ARIEAINT

& % 3w

[I] ARUNIL S, MUKUND D S,
RAKESH S. Experimental study of machining
characteristics of titanium alloy (Ti-6A1-4V)[J].
Arab J Sci Eng,2013,38:3201-3209.

[2] ARUNACHALAM R, MANNAN M A.
Machinability of nickel-based high temperature
alloys[J]. Machining Science and Technology,
2007,4(1):127-168.

[3] A . e F SIS F I T T
PEWFSE [D]. E#F: igsCil k%, 2014,

XU Hui. Research on machining
characteristics of blasting erosion arc
machining[D]. Shanghai: Shanghai Jiao Tong
University, 2014.

[4] ZHAO W, GU L, XU H, et al. A
novel high efficiency electrical erosion process—

blasting erosion arc machining. Procedia CIRP,

2013,6(5): 622-626.

[5] SKANE, THF5, Wik, %5 . mdtg il
ORI L R RS [C1// RN LA
2x 5 16 R A RN TR 2R S
2015:433-438.

ZHANG Fawang, WANG Chunliang, GU
Lin, et al. Research on electrical arcing process
of blasting erosion arc machining[C]// Chinese
Mechanical Engineering Society. Transactions of
the 16th Nontraditional Machining Conference of
China. 2015: 433-438.

[6] ZHANG F W, GU L, CHEN J P, et
al. Observation and modelling research of high—
velocity flushing effect on the performance of
BEAM][J]. International Journal of Advanced
Manufacturing Technology , in press.

[7] MESHCHERIAKOV G, NOSULENKO
V, MESHCHERIAKOV N, et al. Physical
and technological control of arc dimensional
machining[J]. Annals of the CIRP, 1988,
37(1):209-212.

8] MR A — B T B
CN1061175A [P]. 1992-05-20.

YE Liangcai. A electrical erosion
equipment: CN1061175A[P]. 1992-05-20.

(9 JAZEJ:, BREAR AR A5 . RN
DI LIRS [C// b S e B A
114 .2009: 81-86.

(F#% 54 )

2016 4555 3 0] - DiAERE A 41



