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Study on Solution of Formation Mechanism of Discharge Crater in

EDM by FEM using Inverse Problem Technique
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Fig.2 Example of
cutting line for
observation of

crater
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Fig.1 Lapping attachment for
workpiece

Fig.3 Example of part made by 3-D CAD

Fig.5 Definition of cross section of crater

Table 2 Definition of cross section of crater

Resolidified zone A+C
Melted zone B+C
. A+C
Removal ratio 1-
B+C
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Table 1 EDM Conditions

Open voltage [V] 460
in air 153,196,203
Disch A
ischarge current [A] [ liquid | 132,146,173
Pulse duration [ s] in air 212528
ulse duration [ s
u in liquid 222628
Discharge energy [mJ] 6.6,10.1,13.3
Polarity Straight polarity
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Fig.6 Difference in shape of crater formed
in liquid and in air
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Fig.7 Influence of pulse duration on diameter of crater
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Fig.8 Influence of pulse duration on max. height of
upheaval and max. depth of melted zone
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Fig.9 Influence of pulse duration on melted
volume and resolidified volume
91T/ AE & TR RATE IS OV il - 5E
BEARFEORMRZ T . X9 26K H Tl
RS « TR EREEIATE & B IV ZEDR <
DLW DM THDL Z EN D, A
FHEEE AT I XA RS oy DR 2 B L, A4
FEDESIN LA OFPAIZ I T, EREE O

EEAENERBT OME L oz T,
RS OFREI/EM T 2 DA REIC & 5

BN OHDOEN IV AENIZB W T, 1Z&
AMNEBREENRNEVIHE L —FH L TW
5. —F, [FOGEIIERMEREIL SV A E
NEL 725 LHEINT 5Dk LT, WEhfE
[ A 13V AR X B3 UEIC 2 - T
BY, HERLLTULVRENEL 2D &R
EROBREERESEMT 5 Z En 005, KM
DA, ®HIT O FHKOFMETHD. 1

Mo, HAFMNEE L EENGE, BRI
HIREFEEEE AR b RE <72V, T ORER
WEL 2o TS T ENFIND.

@-4 BREEIE DL
B 10127V AR & BREEIE DR EZ RS,

90

~
o

=
K]
® 50 in oxygen gas flow |
= TR
2 30 o !n liquid ]
QE) A in oxygen gas
@
10
® ‘ A ‘
-10 ® i
2 22 24 26 28 3

Pulse duration [ ¢ s]
Fig.10 Influence of pulse duration on removal ratio
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Fig.13 Influence of pulse duration on rate of
discharge energy used for melting workpiece
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Table 3 EDM conditions

EA SR

(a) Using tool electrode

Open Voltage [V] 280
Peak Current [A] 32
Pulse Duration [t s] 20,40,100,200
Polarity Straight, Inverse
Tool Electrode Cu (¢ 8, smooth, conic)
Workpiece SKD 11(HRc 62)
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Fig.14 Two types discharge crater

Fig.15 Environment of discharge gap
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Fig.16 Volume of protruding zone and ratio of
melted volume to volume of protruding zone
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Fig.17 Cavity’s resolidified volume and ratio of
volume of melted zone to volume of resolidified
cavity’s
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Fig.18 3-D model of resolidified zone
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