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Fig.5 Schematic diagram of the cathode spot zones™”

FH AR B R4y S B A JBO R A F - (1 2
RN, P AL 10°~10° Alem®, 8514
Tk R L 10° cm/sP. Anders 250 i izt i B U BE AN
FE K SN %, SCBL T m A A R (2 pm/pixel)
N B BE IS S R, TR A S b B A L R
i 10% A/em?® o F5 565 B2 2% THT PP 2K I e TS0 EbL o R ) A v
i 5, Anders ZE I SR T B0 G0 AR DT
AP B AT A H AR

TV K 270 52k 25023 P v sl e L 5% %, %o
AR B BARBE SE S IE B AT RS AT AT SR AL
W, ESE T RO T B AR B R RS AT N S 4 B AR R
B AT A B  FWI ) Cu. CuCr10. CuCr25. CuCr50
SRR 1 A AR B s 23 A B 6P, B CuCr A AR AR 3%
HOEAHEES S, BABETHH, H CuCrs0 Kb
FUT R FIL T 46.1~63.4 cm/s, NAEARBAMNR ) 4~5 £%,
R T AR e, X RE T, AR R TRI%R
AR & 8 R o Annt T BB s T AT A s m KA,
R ol th DhAE & &I 2 50 A, A RT ik A
BT TR AP M B Ak, NIRRT K
A Y51 e ik B A BE s LA

Group spot Scattered spots
AN A
CuCrl0 ¥ Cucrs0

1 mm
cathode

— J cathode

1 mm

I mm
1 mmycy cathode —

Cu cathode

K 6 FHRBRIECESRE A B, (a) CuCrl0. (b) CuCr25. (c) CuCr50.

(d) Cu Fi(e) %

Fig.6 Captured images of cathodes arc discharging (a) CuCrl10, (b)
CuCr25, (c) CuCrs0, (d) Cu, and (e) Cr**

< JrE A AW HL I R P S T R B AR RE A, LA e R
B LA PEI A, B BRI A A AR A DI R I 11
IRHEAT 5 R-PR KA FEPY 10K 51 R (0 B AR BT R ke I
ARG e, TR JRBE R KA, BT
B LT RIS TR B T HIaa e v b, TR e 23
RSB RE o A AR B v R I AR AR 10
FEFEFERIS, Betn BRI # WL . B R A el
HO. b w TO RSB AR 1 2 SRR TR, 7E AR
PR, BRI Y Bube iy, i 75R,
HIgh OBCR 0.5~1 ) BURZ i bethbtB s, Wik LK
A R AN 1 7R T AR A AR, B KRN IRE



ex e WA SR A RS TR

i oxx B

RLERIRE YT ARSIV [RIA 2 30 s 1, S04 B AR

SR RS IRITRAR 2345 22 RN B N B80T FL &5

E%PEEE’J%, BT 5 SR B D A N R AL,
FREMBIH BT IR

Extending

Single pit Edge-fused pit
0.5~1s 1~3 s

AL, BAARBE AR A R K B AR, T
A AR 5T RgIURR I, 389 o SO P %, A R B R
Ffir. Bk, FERTH EVERE S B IR, R AT RER
AR5 e IR s B AR R 20

Extending and deepening

B 7 e B R 9 AR A DI i 1"]/%06[33]

Fig.7 Evolution of cathode ablation pits with ablation time
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Research Progress on the Cathodic Arc Ablation Mechanisms and
Ablation-resistant Cathodes
Guan Weimianl*, Liang Xinzengl, Liu Linglingl, Zhao Liangl, Jin Yinlingl, Xul iwenl, Jia Daweil, Liu Jiabin?
(1. Shenyang Aircraft Industry (Group) Co., Ltd., Shenyang 110850, China)
(2. School of Materials Science and Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract: Cathode arc ablation limits the maximum operating time of arc plasma applications. Developing cathodes with extended service life is
essential for improving the operating capability of current facilities, such as arc heaters and plasma welding. Understanding cathodic arc ablation
behaviors and failure mechanisms is key to developing high-performance cathodes. This article first analyses the intricate arc ablation process of
metallic cathodes and introduces failure mechanisms of sputtering, oxidation, and inhomogeneous ablation resulting from cathode spots.
Furthermore, it reviews the recent advancements in improving cathode ablation resistance, including grain refinement, low work function addition,
and gradient functionalization. In the final section, the future development of metallic cathodes is prospectively discussed based on in-situ
observation of cathode spots, the construction of multi-field cathodic arc ablation model, and the establishment of a comprehensive cathode
developing regime encompassing design, manufacturing, and testing processes.

Key words: arc ablation; metallic cathode; cathode spot; failure mechanism; functionally gradient cathode
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