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Abstract

In order to enhance the performance and flexibility of EB-PVD machine, the topology circuit of
three parts of AC-DC circuits, low leakage inductance transformer, double closed loop control have
been adopted to design the filament heating power supply. The filament heating power supply,
EB-PVD gun, vacuum system and other control system were assembled to establish a set of EB-PVD
test equipment. The maximal output current of filament heating power supply and the voltage
waves at the primary winding of filament heating transformer had been tested, and the EB current
output corresponding the current of filament also had been measured. These test results show
that the filament heating power supply has fine applicability for EB-PVD machine.
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Figure 1. Topology circuit of filament heating power supply of EB-PVD equipment
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Figure 2. The structure of filament heating transformer
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Figure 3. Practicality of filament heating transformer
3. KT IAAEERRE

DOI: 10.12677/0jcs.2018.73009 70 L5 RSt


https://doi.org/10.12677/ojcs.2018.73009

B
&
1w
48

—mmg mmmm i

[ e ! ! ’
pOE o Ly BIZZACDC i B=HAC-DC :
. AC-DC ;. P2+ TR2 |
[Emei) [ wa || wmaE ] Eoa [E e |
v | || | | arbmg| g2 |
T IR S N U 'p2- E S -2 — I
IGBTYE IGBTHK
B HLER L B2
1 i
PWMR 4 & PWMK A4 &%
TRAFHLER 1 PR R 2
D Uy, Isg
v 'Id.\;f 2 I
Usgr WHPID | Uy | SMFPID T”
RN RN I -

Figure 4. Schematic diagram of closed loop control for filament heating power supply
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Table 1. Main technical parameters of filament heating power supply for EB-PVD equipment
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Figure 5. The sampling circuit based differential amplifier circuit
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Figure 6. The wave at the primary winding of filament heating transformer and output current wave
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Figure 7. The curve of heating current corresponding DC voltage of the filament heating power supply
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Figure 8. The relation curve of the output electron beam and the current of filament

B 8. ATZEfNFRER I S SROAA H Xof B 5K ARk

ik 8 s, STLINREFINT 100 A, B R BRI BRI, T 2O ST R
THIRE SIS s AT LA UL 100 A, AL, AT IRIREE KT 2 I RN R, 7E 100
A F 150 A ST 22 m#P iR IX ], AT R RPN B, ORAIAE] 2000 mA; FEAT
LA HURT 150 A LG, AT 2B g, 7 AR LGN, X 5T 2 BN BT A
REPE[7]% DIAR o

5. &t
1) 59 H =2 AC-DC b, SUAFREHI B, Wbl 7 EB-PVD B4 kT £ i s jii

2) BT ZEAZEN . NRIRELG AL AT 2 NS, R AT 22 AR (] 51N
L, ZIEIEHISHL SRR 2 A s P AR R AT SE

ELmAB
Fh 2 ML A ) 5 4 9 Bh I H (2013E62519)
SE3Hk
[1]  sBukde, SAYL MmEW. Joibin s REAPIAERZERART R ED]. FEMEHEE, 2009, 28(9-10): 18-26.

(2]  FMEDL, BOR. A B ERR AT KB R AU )], filas A BHL, 2010, 36(6): 53-57.
(31 ARAEM, BEAEYL XL AU AL R R A R T TE[0]. AT 544, 2000, 21(1): 7-12.

DOI: 10.12677/0jcs.2018.73009 73 L5 RSt


https://doi.org/10.12677/ojcs.2018.73009

B
&
1w
48

[4] 3Kfh, FREEE, 54, 25 150 kV/30 kW WA SR 7 AR m R IR BT[], dEROI S R RS54k, 2014,
40(11): 1531-1536.

[51 Wk, YREE, SX%4E, %5 B RERT L2 R [P]. FEHF], ZL201510983008.9. 2017-07-21.

[6] R+, BELF, XNER. &EBETFREV D BEFREERFER T YU LRSS 83k, 2007(4):
126-128.

[7]1 Igbal, M., Rafig, M., Bhatti, S.A., et al. (2004) The Electron Beam Gun with Thermionic Hairpin-Like Cathode for
Welding and Surface Modifications. Vacuum, 77, 19-26. https://doi.org/10.1016/j.vacuum.2004.07.066

Hans X
PR R R

1. FTHF-51M BUE http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJID
TFRIFIRMEESE: [ISSN], H AT ISSN: 2327-0853, RIA] A

2. FTHFHIM B T http:/cnki.net/

e« EBRSCHRAE” BEN, BIANSCERRE, HIE A
hEE S http://www.hanspub.org/Submission.aspx
HATFIMEAE : ojcs@hanspub.org

DOI: 10.12677/0jcs.2018.73009 74 L5 RSt


https://doi.org/10.12677/ojcs.2018.73009
https://doi.org/10.1016/j.vacuum.2004.07.066
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:ojcs@hanspub.org

	The Design of Filament Heating Power Supply for EB-PVD Machine
	Abstract
	Keywords
	EB-PVD设备灯丝加热电源的研制
	摘  要
	关键词
	1. 序言
	2. EB-PVD设备灯丝加热电源拓扑
	2.1. EB-PVD设备灯丝加热电源拓扑
	2.2 .EB-PVD设备灯丝加热变压器

	3. 灯丝加热电源控制电路
	4. 试验结果
	4.1. 灯丝加热变压器原边波形检测分析
	4.2. 灯丝加热电源电流输出对束流调节

	5. 结论
	基金项目
	参考文献

