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Design of VHF-EDM discharge state detection system based
on inter-electrode partial pressure detection

Liao Lu Zhang Yongbin Dai Yue

(Tnstitute of Machinery Manufacturing Technology, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: In view of the problem that the amplitude of pulse voltage changes due to the migration of VHF pulse resonance frequency with
the change of circuit impedance, and the bipolar characteristics of VHF pulse make the traditional detection method unsuitable, a VHF
EDM discharge state detection method based on inter-electrode partial voltage detection was proposed. The conversion of high frequency
and high voltage bipolar pulse to low voltage and single polarity DC signal is realized by the combined action of voltage division, rectifier
and filter modules. Meanwhile, the current open-circuit voltage and the change of inter-electrode discharge state can be directly
characterized by the detection of DC signal. In the simulation and experimental validation testing method on the basis of feasibility,
design discharge condition detection system based on the test scheme and corresponding detection algorithms, successfully verified the
micro-nano machining the pulse frequency, VHF automatic optimization technology and the effectiveness of the very high frequency
discharge condition detection, is conducive to improve VHF discharge during the process of electrical discharge machining precision.
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Fig. 1 Fundamental circuit of VHF micro-EDM pulse generator
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Fig.2 Typical voltage waveforms under different discharge

states by VHF micro-EDM pulse generator
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Fig.3 Schematic circuit of the discharge state detection method
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Fig. 4  Simulation of output waveform of modules at all

levels of inter-electrode partial pressure detection
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Table 1 Peak-to-peak values of interelectrode

pulses at different pulse frequencies (V)
N . //MHz
RER 50 55 60 65 70 75
F % 90.90 86.78 82.58 78.66 75.10 71.52
Jin T 48.92  44.94 41.70 38.81 36.31 33.88
il % 12.25  12.32  12.19 12.60 12.58 12.55

x2 AEBHART DC #KNESHHEK/D
Table 2 Output value of DC detection signal

at different pulse frequencies (V)
N f/MHz
AR S
BuELR 50 55 60 65 70 75
TT i 10.55 10.13  9.71 8.63 8.27 8.13
T 6.22 5.75 5.15 4.81 4.49 3.6l

S 1.44 1.45 1.45 1.45 1.47 1.47
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Fig.5 Simulation voltage waveforms and simulation detection

voltage waveforms under different discharge states
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Fig. 6  Variation trend of peak-to-peak values of interpole

pulses with pulse frequency under stable power output
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Fig.7 Variation trend of DC output value with pulse

frequency under stable power output
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Table 3 The peak-to-peak value of 60 MHz pulse between
poles under different power supply outputs (V)

Urms/V
PR 40 50 60 70
F it 66. 28 82.58 99. 49 115.58
J 10. 08 12.19 15.17 17. 64
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Table 4 The DC output value of 60 MHz pulse between
poles under different power supply outputs (V)

Urms/V
i (B AR A
BRIEAR 40 50 60 70
IT % 7.74 10. 13 11. 86 13. 88
ki 1.20 1.45 1.96 2.33

&5 70MHz Rkt A< 5] AL iR T AR 8] Bk i g U 1B K/
Table 5 The peak-to-peak value of 70 MHz pulse between
poles under different power supply outputs (V)

Urms/V
RER 40 50 60 70
T it 59.96 75.10 90. 19 105. 01
J 10. 06 12.58 15.09 17.58

& 6 70 MHz kiR E IR H T DC #HH{EX N
Table 6 The DC output value of 70 MHz pulse between

poles under different power supply outputs (V)
Urms/V
.
R 40 50 60 70
I 6. 56 8.27 10. 66 12.48
bt 1.07 1.47 1.98 2.28
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Fig. 8 The peak-to-peak values of 60 MHz pulse poles
vary with the power supply output
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Fig.9 The DC output values of 60 MHz pulse poles
vary with the power supply output
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poles vary with the power supply output
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Fig. 12 Schematic diagram of inter-electrode

partial pressure detection method system
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Fig. 13 The platform of inter-electrode partial

pressure detection system was built
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Fig. 14 Changes of inter-pole signal and partial voltage

rectifier signal in open short circuit state

AL T

K15 JFRECIRA TINS5 1 DC {5521
Fig. 15 Change of inter-pole signal and DC

signal in open short circuit state
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board in open and short circuit state
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Fig. 18 Method for judging the state of inter-

electrode partial voltage discharge process

AR b SCHY I 5 2 5 T e, 5 S S I U B
PEAT PR RS AGLI $ h  aX, A B) B A 4 47 i £ 5 Bl
)R S AR A SR I B 19 BRI 1501 il
()L Dk i A5 5 T S B PR bk i, 2 5B S 42 1
e bkl B RAE N +10 VB /ME R -10 Vi3 53
T S e ] Ik o 2 A ) 4 P A IO A e i 114 ) DC A DA
T o ARTADIC HL R i R HA TS D e (R T R g D1
BARE AL, T DA R A Y DX 23 2 AR DR IR S .



- 124 - LSRR R e o

536 %

FEBCIRZS T, B )5 Hb ik b 8 T D (K, DC G 45 5
B, 250050 A I 5 i TR, AR 0] i e Ik b 9
TR AR fb ) 3l | BT LA 25 i R AE L AE AR A 5 2 S R
A, W R H ik b W DAL/ N, DC ARSI 5% Hh (B
FHINE S /N, 2500 =10V ARSED T Al bess mE | Rk
O i R

e e M

WWWVHWx
L

| ‘W‘VWW MW‘W “"\“M“‘”\‘“‘“‘

i

AR 190 780 HRL Bk B T

(a) REARAE FIMBBBMMER

(a) Three waveform changes in different states

i w r\ M I nﬁ W i J ] W”MJ%
A MWJMM,\’W\
1R ) Fi ke e T %EE%UJDI TrER

TFEk

(b) FEBE-TT B8 In TARAS T kot 2 22 430 e i A2 AL
(b) Pulse and differential output waveform changes in short-
circuit-open circuit-machining state

W, ; 2E S
N R
o | s ﬁﬁ%@

(c) FEBR-TT BRIRAS Rk B 22 20 i tH Bw A4k
(c) Pulse and differential output waveform changes in short-
circuit-open circuit state

P19 AN[RRARZS T Al 23 s Il it 802
Fig. 19 The output waveform of inter-polar partial

pressure detection under different states
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