31 4 Vol. 31 No. 4

2023 7 Journal of Henan Institute of Technology Jul. 2023
*
1.2.3 1.3
b
(1. s 453003;2. s 453003
3. s 453003)
124, 3pm X253, 2pm, R.<<0. 1 pm, R<8 ym 1THz
: TG662 ‘A :2096-7772(2023)04-0001-06
0 Ra<0 4 p,m‘ R<30 Hm\
1‘(1.1’11[6]
N y o
b
b
[1-2]
b
b
3] R 1) °
, DRIE
4] 1 SU-8
UV-LIGA BN
) ) Lol N
[5] ,
b o
s 1
THz o
b ~
b .
1 THz 127;m
><254 ;Lm, i 10 F,Lm\ ’ N N
* :2023-04-05
(222102220038) ; (KQ2104)
(1988— )y s s s .



2023 4

[10-11]

1 THz )

1 THz
1
, 1 o
(D R
1(a) ;(2) )
1(b) 3 (3)

s 1(c) 3 (4)

(o) EERMABAATIRURE

(D 5 N &? ”
’ ,1(6) \‘\
. —-

' ; 5@wm (d) ML 50T 0 B

. ) N . I
’ ; \\7\\\\7Z/
O
' (o) ZEFRAALSETRIE T
1

21



[13]
130 pm
10,000
125 pm

o

[13]

150 ‘um/z Hz
5 ‘um/loo Hz

5V

0. 25 pm/s
0. 1 mol/L. HCI

2(a)
1

6mm,
THz 127 pm X254 pm
2(b).2(e).2(d)

o

2562. 6 pm
123. 7 ym
0. 0822 pm
0. 0913 pm
6. 326 pm

(a) SEM

2,2

S

30 A0 50pm

=

,.—-\ S 326.1nm
\ » ! 3
3 3 A 0.

10

100um

Leica

[12]

100um

o



2023

1

20 ‘um,
30 pma

4 h,

(a)

(b)

4 h

(@21

SEM

23

24

2h

36 h o

(a)

(b

SEM

2

ol

3

[12]



25

TFG

TFG

36 h

7(a)

EERIRS S B YS

b

65°C, 6h

o

120 s,

, TFG

o

7(c)

7(d)

o

2. 4

Leica

36 h

5mm

7(b)

1 mm

3
3
253, 2 ym
124. 3 ym
0. 0861 pm
0. 0956 pm
7. 593 pm
R 2
b
b
b
b
. 2 3
b
1 THz
(a) SEM HT
(b SEM



2023 4

(d Leica

(@Y)

124, 3um X 253, 2um, R, <
0. 1pm, R<8um, 1 THz
(2)

[1] TONOUCHI M. Prospect for research and development of tera—
hertz technology in future[ J]. Review of the National Institute
of Information & Communications Technology, 2008, 54 (1)

149-151.

[2] WANG K, SUN D W, PU H. Emerging non-destructive tera—
hertz spectroscopic imaging technique: Principle and applications
in the agri-food industry[J]. Trends in Food Science and Tech-
nology, 2017, 67. 93-105.

[3] . [D].

[4] . ) ,

[Jl. , 2019, 55(7): 187-198.

[5] GERHARD M, BEIGANG R, RAHM M. Comparative Tera-

hertz Study of Rectangular Metal Waveguides With and Without

, 2012,

a Ridge[J]. Journal of Infrared, Millimeter, and Terahertz
Waves, 2015, 36(4): 327-334.
[6] . UV-LIGA [D].
, 2021.

[7] LEONG K M K H, HENNIG K, ZHANG C, et al. WRL 5 sil-
icon micromachined waveguide components and active circuit in-
tegration methodology [ J]. IEEE Transactions on Microwave
Theory and Techniques, 2012, 60(4): 998-1005.

[8] SHANG X, KE M, WANG Y, et al. WR-3 band waveguides
and filters fabricated using SU8 photoresist micromachining
technology[ J]. IEEE Transactions on Terahertz Science and
Technology, IEEE, 2012, 2(6): 629-637.

[9] LEAL-SEVILLANO C A, MONTEJO-GARAI, JOSE R, et al.
Low-Loss Elliptical Response Filter at 100 GHz[]J]. IEEE Mi-
crowave and Wireless Components Letters, 2012, 22(9): 459~
461.

[10] ZHANG H, ZHANG N, MD GILCHRIST, et al. Advances in
precision micro/nano-electroforming;: a state-of-the-art review
[J]. Journal of Micromechanics and Microengineering. 2020,
30, 103002.

[11] SHARMA V. PATEL D S, JAIN V K, et al. Wire electro-
chemical micromachining: An overview[ ] ]. International Jour-
nal of Machine Tools and Manufacture, 2020, 155: 103579.

[12] BI X, MENG L. Combined fabrication of terahertz hollow-core
metal rectangular waveguide cavity using electrochemical deposi-
tion and selective chemical dissolution, AIP Advances. 2022, 12
(2).

[13] BI X, ZENG Y, QU N. Wire electrochemical micromachining
of high-quality pure-nickel microstructures focusing on different
machining indicators [ J]. Precision Engineering. 2020, 6114~
22.

( 26 )



2023 1

L1l ,2016,31(11):105-113. ,2015.
[8] s s .. [10] . . ..
(1. ,2016,(15) ; 7-12. [ ,2019,55(7) :63-69.
9] . [D].

Simulation and Analysis of Dielectric Characteristics

after Arc in Vacuum Interrupter
SHANG Wenxiang, LI Jipeng, ZHAO Xiaohe
(School of Electrical Engineering and Automation, Henan Institute of Technology , Xinxiang 453003, China)

Abstract: Vacuum circuit breakers are widely used in DC circuits, however, the combustion character-
istics of the arc after the fault current forcing over zero are more complicated. A fluid-chemical hybrid mod-
el of the vacuum arc plasma is established by considering the interaction among electrons, ions, and copper
vapor molecules in the vacuum arc plasma. The simulation results show that under the same overvoltage,
with the increase of the longitudinal magnetic field, electrons gradually diffuse towards both sides of the e-
lectrode when the plasma develops to a locally stable state, and the electron density in the center line of the
electrode decreases successively, which reduces the possibility of secondary breakdown after arc to some
extent.

Key words: vacuum switch; current forced zero crossing; arc simulation; back-arc heavy breakdown

Research on Electrochemical Manufacturing Technology of

Terahertz Metal Rectangular Waveguide Concave Microcavity

BI Xiaolei''** ,CHENG Xueli'**

(1. School of Mechnical Engineering, Henan Institute of Technology, Xinxiang 453003, China;

2. Xinxiang Additive Manufacturing Engineering Technology Research Center, Xinxiang 453003, China;
3. Henan Province Mechanical and Electrical Equipment Digital Design and Manufacturing
Engineering Technology Research Center, Xinxiang 453003, China)

Abstrac: The requirements of terahertz metal rectangular waveguides with a high-working-frequency
have become increasingly urgent with the rapid development of terahertz technology. However, the preci-
sion fabrication of high-working-frequency terahertz metal hollow-core rectangular waveguides is difficult
due to its cavity characteristics of small end face size and edge radius, strict surface roughness. In this pa-
per, the precision fabrication of terahertz metal rectangular waveguide concave microcavity was studied. ,
wire electrochemical micromachining, gold electrochemical deposition, and copper electrochemical deposi-
tion were combined. A terahertz metal hollow-core rectangular waveguide concave microcavity with end
face size of 124. 3 ym X253, 2 ym, edge radius less than 8 ym and internal surface roughness less than 0. 1
pm were obtained, which provides the basis for the combined fabrication of terahertz metal hollow-core
rectangular waveguide.

Key word: terahertz metal hollow-core rectangular waveguide; wire electrochemical micromachining;

gold electrochemical deposition; copper electrochemical deposition

26



