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Fig.3 Voltage and current waveform of each discharge state

B AR, DA SCANBIFFE it FL IR
FXITF K AETICHL A H I |
FEEX 4 PR AR A THIE

AR b 30 B 2% AR S A v
S 00 R AL 90T 225 S W2 R K AT R
MR AEPEIZE, WK 4 Fs.

RERFPEIZ P i O 2] A A3
P AE HAR 5 A T 3 i i 60V
14 Fi e, PR 22 1) S BT I — A~ H
Gy, A PRI Z 18] oL 3O, LU A
F A W R i . BEF (A Ab)
AR S T B AR, X 3

06 p
05r C
= 04
03+
)
0.2 A
0.1

0 20 40 60 80
HLH /V
E4 MERESIRR %
Fig.4 Volt-ampere characteristics of
discharge states

(4 ab BrBe. SRR T B,
ARG AR A BE B R, I i AR TT
Uy, AL Z WY T ik 2™ FE AR
IR, s s Ik b
FFAE

IRZHFPEM Ll A 2] B i
FEoN - RIS 0 K, BN 3R I A 2k
Yy T RAT irEm is g
TARB PR35 A R A RS T A
FLRIIE B 1, S 20 HURE 15
W42 AR ] TAR WG 20 O
I, A R R R ]
Ji phy it 27 R T TG R R R 4R L I
IR i o i W3 € R B
Je 388 TE AT TR 2 A L A ST
1o il AT TARBR I i L S v
PRERHE AL, SR FIL ik BR 3 H Y
B (B AL ) BTACHUIR 2 KAE TR
X P 3 P be BB YRR
KA, RS T R R S 1
Hh A R PR R E 7 S A
FL KGN T A v A B — AR R Y
TR o

Rz i B 3 € 13t
FEN  KAETHCH I = A= i L ol = )
WA SRR DR, 8T AR
A e, AR (B) R AR R
Her MO I ] 3 Y ce BYEE, o
A5 KR R R S AR HL ST HE
RS Z L PR (ed ) AR EHL
IR HUIRZS (de ) o 2440 T P s I
T AR, IR 25 R T BB A B IE
KACTCHARAS , T figdk e b EFa
SE HLTUM IR AS o (2 HOR S
T IR F B FEURR AN TR 5
e, i HLAS e rL oI — IR AR e T
Wk, A2 AT E KA T i B G Y
I GER

RAFEE I i € 2 D it
TR - AR ) L e AR 2 /), A ) F
Wi BT K. R (D Ab) By E
RS A RS, X B 3 Y ef
BB MRS M A S
T2 R BN, RIS FERE R (H
I TAEFHENAR /N, TR X e 5 75 i s
BRI , PR b e X ke e
Jik A

RAEFFER D #] 0 it
TRy« A ] H e Ry 25, i ) P 3
HGEFE N E BRE — R ZE R,
(RS ATIN %A 2 008 B ik o el g,
19 AR 07T BB 78 4 R R
S TR FEST AN AdiAR (B4 B &2
S TR A ZESR I B 1EFE R —{7
BRSO Y SRR E TR,
WY B HRL A AR

PR, AT LA 3 Ao AN T Bt L e A
SIRFRBIAY E Y, 8 i A F)
F14) ) B3 EbL 55 AN ) 0 H PR AR 18 H
JE % H RS A T R, Fee w1
R0 32 A 1A H A I 3 . LR
PO B A EBIE V. VS, Y
V>V, BERHITFES, 24 V< V<V, B Rk
AL B F S L, X V<V, B SR
S B TR DA R R AR 3k 2 o S
PR, B KA H PR SRR R H T
HUIRZS ) L AR 254K, Jeykamad it
I AR X 43 o

2017 4E5 14 W] - parblsE AR 39



PR .
—— ¥ oru

2 SRE4FM

I N AR AT IS F
JEAR 5 B A1, 1 EL T DLHIE 2%
B 1R S8 Eaa E2/N 1i 1 DS N e e e
FEL AR T F A 55 A0 N I R 3
A5 B % B o [ A28 Ak ) R, an &1 S
JER , Herp B ok i R AR 1 i
(BN, Bk 8 R IR 1 iR (A
ok, R FE AR mT LS
R HE RS S A T L RS S Ak A
PGB Gk e PO I R
SRAE O~SMHz i B P4 ) i A L At
RASHFE K

DB A ] 3 e 2 R 1T LA
7 3] 45 0 L BRS04 e {1 1) R /N S
21N R A S T T LIS S0
A R FE R A AR M (A LA

P % 0 e 0 1T DA o H R
KB  X43 Ok, K AE T B
FE LU A HE R (AR 22 A8 K, A RE
I M R R A AR A I X 4
WA o Mk FUE X L R (AR 25
KB K AE T EE R 2 RS S H DI F
RIS i T R ik H AR 0
i MR, AR BRI B
P ], PRI K AR TR IR S B
P IR R R 285 43 i A e e L v A
o KAETICHCRAS AR E L 9T
RSB AN 6 s , KAETICRAR
AR E H DO R A 11 B i R
WK 7 Fis .

Teit M B 3 2 DA e 3 1R
s AT DL B, K AR R R E
SR L 3 R R AEAE 0~25MHz (153
B RS KAC RS TES R SMHz
DA B R il 2 A v L 3% ¥
WA, 75 5~25MHz S I (i F i £ 2%
JFE R ELAR R AR 1 i I H )
{E e B AL 0~25MHz B4 3 7
RS IMER TSRS =

g BT AT B
KA R RRR S HEL BT FEL R A PR
FRE 5% 5] 43 5 CAE [R] — A~ AR AR R
W, A&l 8 JIT i M 1 R AR %
FE T DI AEHLE Y, 7E 0~5MHz (1)

40 FiAAHEEAR - 2017 45355 14 0]

ab Bt P

be BB : kAL
cd B : i IR
de T g HLIR

ef FJ/I\& iﬁl‘%

HL T /V

P Hz

If1E] /% 107
E5 EmBEREHERE

Fig.5 Time-frequency diagram of each discharge state
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Fig.6 Spectrogram of spark discharge and stable arc discharge
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Fig.7 Energy spectra of spark discharge and stable arc discharge
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Fig.9 Flow chart of discharge status statistics
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Characteristics of Micro EDM Discharge State and Its Identification Method

LIU Xiaomeng, BAI Jicheng
(School of Mechanical and Electrical Technology, Harbin Institute of Technology, Harbin 150001, China)

[ABSTRACT] Accurate identification of micro-EDM discharge state is an important guarantee for high-precision and
high-efficiency machining. However, the micro-EDM pulse energy is small, the discharge frequency is high, the process is
random, which seriously affect the identification accuracy of discharge state. In order to solve this problem, the character-
istics of micro EDM discharge state are studied, and the reasons of each discharge state are analyzed. At the same time, the
discharge state is identified according to the difference in the discharge state characteristics. By setting the inter-electrode
voltage threshold, the inter-electrode current threshold and the spectral threshold, the accurate and effective identification of
the no-load state, the spark discharge state, the stable arc state and the pulse interval is realized, thus providing the basis for
efficient servo control.

Keywords: Micro EDM; Volt-ampere characteristic; Frequency characteristic; Discharge state identification
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Simulating and Thermal Performance Test of Micro Heat Pipe With
Steam Chamber

LUO Yi, YU Zicheng, JIA Chen, WANG Xiaodong
( Key Laboratory for Micro/Nano Technology and System of Liaoning Province,
Dalian University of Technology, Dalian 116024, China)

[ABSTRACT] The flat micro heat pipe, a new type of heat transfer devices of gas-liquid two-phase flow, has more ad-
vantages in the application of thermal control system with compact devices in the limited space, but its performance still
has great room to improve. On the basis of analyzing the working medium transport characteristics of flat micro heat pipe
with steam chamber, the micro heat pipe with a dimension of 45Smmx16mmx1.75mm is designed and fabricated. The depth
of the steam chamber is 200um. A micro heat pip in the same size without steam chamber is fabricated to compare the heat
transfer performance. Experimental results show that when the temperature difference between simulation and experiment
is around 10%, the images collected by high speed image acquisition system can be well in accordance with the simulation
results. When the input power is 6W, the balance temperature of heat pipe with steam chamber is 70.4°C while the heat pipe
without steam chamber is 118°C . Meanwhile, the equivalent temperature with steam chamber under the input power from
1W to 6W is lower than without steam chamber. Hence, the stream chamber has a great influence on reducing the gaseous
medium circulation resistance and improving the ability of heat production. The research work of this paper can provide
reference for optimization design of flat micro heat pipe.

Keywords: Flat micro heat pipe; Steam chamber; Simulation; Heat transfer performance
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