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Study on Surface Erosion and Arc Erosion Profile of Ag-30W by
Using High-speed Imaging Technique
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Abstract: Arc erosion profile and regularity of Ag-30W, an electrical contact material, were investigated
by the high-speed imaging technique along with the measurement of SEM morphology on contact surface
under direct current. Results showed that the arc formation at different voltages was similar and underwent
three stages including forming stage and steady burning and discharge quenching stage. The convex was
observed on the erosion surface of the contacts under scanning electron microscopy (SEM). The convex
was formed in the break off of molten bridge by the W skeleton and Ag cladding. With the continuous
erosion by the arc light, Ag cladding would protect the W skeleton from burning loss and oxidative
damage, endowing the contact material with an enhanced anti-erosion ability.
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Fig.1 The morphology of Ag-30W contacts
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a. fil3k /3 Wi 46 (Contact breaking start);
b. HINER (Arc formation); c. EHIUIE K (Arc quenching)
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Fig.2 The observation of arc discharge under 25 V/25 A
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a. filisk 53 Wi HF 46 (Contact breaking start); b~f. FLIIE 24 b (Arc formation and change); g. HIIIAE K(Arc quenching)
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Fig.3 The observation of arc discharge under 25 V/ 25 A
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a. filtsk s> WiF 4R (Contact breaking start); b~l. HLHITE AL &1 (Arc formation and change); m. HLJIIE K (Arc quenching)
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Fig.4 The observation of arc discharge under 30 V/25 A
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Tab.1 The duration time of arc discharge and the size of arc

light in stable burning stage in different voltage

conditions
Direct voltage- The duration The width of The height of
current time of arc arc light arc light
conditions discharge /ms /mm /mm
20 V/25 A 1 0.604 0.448
25V/25 A 5 1.206 0.514
30 V/25 A 11 1.406 0.725
35V/25A 14 1.627 0.804
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a. filtsk s> WiF 4R (Contact breaking start); b~o. HLIRJE I 1K (Arc formation and change); p. HLINAE K (Arc quenching)
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Fig.5 The observation of arc discharge under 35 V/25 A
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a. BT (Overall morphology); b. J&#BHUK JE30(Partial magnification morphology)
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Fig.6 Morphologies of the movable contact surface after arc erosion
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Fig.7 Morphologies of the fixed contact surface after arc erosion

3 4

1) Ag-30W fi 3k B 55 Bod B v i F IO R
AP INEIN, o PR AR K 3 AN B
FEMF AT T, BEE R, BIEER
[l FeoE BADIBY Be R I s 9 Rl B

2) HHNAIK AEAE 2 RUBCRAFAE, [RIRHAEA G
MR A, SRS, TRV N E 5E . HO8
BRI, ERIRZRIERT, v UA SR8
BRI, R IR .

3) AW IR I S5 A mE ARG R AR L



38

pal:

38 %

ST, BE T Ag-30W HLEAdA R} HIU B
REFP T AR, IR S B RAT N Z Rl
PFIOR AR, YRR 2 O R R 21T
HIEFE SR T — MR R T i

S 3CHR -

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

9]

CHEN Y L, LEE S W, YEH J W. et al. A novel process
for fabricating electrical contact SnO,/Ag composites by
reciprocating extrusion[J]. Metallurgical and materials
transaction A, 2005, 36: 2441-2447.

WU CP, YI D Q, WENG W, et al. Arc erosion behavior
of Ag/Ni electrical contact materials[J]. Materials and
design, 2015, 85: 511-519.

SWINGLER J, SUMPTION A. Arc erosion of AgSnO,
electrical different of a break
operation[J]. Rare metals, 2010, 29(3): 248-254.
SWINGLER J, MCBRIDE J W. The erosion and arc

contacts at stages

characteristics of Ag/CdO and Ag/SnO, contact materials
under DC break conditons[J]. IEEE transactions on
components packaging & manufacturing technology part
A, 1996, 19(3): 404-415.

FHRIY, FR, RATS, .42 VTR il Ak
FEPE[I]. HLUE LSS, 2007, 15: 1-5.

LI Z B, HUANG L, WU X X, et al. Arcing contact
behavior for 42VDC automotive relay[J]. Low voltage
apparatus, 2007, 15: 1-5.

ERE, ki, Wiy, . Fe BRANIPKE S
Ag-SnO, FLEEfh & & HRIELAT N, WA &
BA RS THE, 2006, 35(12): 1954-1958

WANG J B, ZHANG Y, YANG H G, et al. The effect of
Fe doping on arc evolution behavior of nanocomposite
Ag-SnO, contact alloys[J]. Rare metal materials and
engineering, 2006, 35(12): 1954-1958.

JUNYA S, TETSUYA K, TAKAYOSHI E. Observation of
arc-emitted light between slowly opening electrical
contacts using a high-speed camera[J]. IEEE transactions
on plasma science, 2004, 2(4): 47-52.

LIN Z J, SUN X D, LIU S H. Effect of SnO, particle size
on properties of Ag-SnO, electrical contact materials
prepared by the
Advanced material research, 2014, 936: 459-463.

Wrin, B, dKEE. Ag/LaNiO, EHfil sk 7E B IR A

reductive precipitation method[J].

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

R AF N IR il S 36 5 A IR TTHIT L D). 76 A <
JBA RS TFE, 2009, 38(1): 131-137

CHEN S, GUAN W M, ZHANG K H. Finite element
method and experimental investigation on the arc erosion
of Ag/La,NiO, base electrical contacts at high direct
current[J]. Rare metal materials and engineering, 2009,
38(1): 131-137.

CHEN W G KANG Z Y, SHEN H F. Arc erosion
behavior of a nanocomposite W-Cu electrical contact
material[J]. Rare metals, 2006, 25(1): 37-42.

LI R X, YANG J H, HUO N J. Effect of electrical contact
on the performance of Bi,S; single nanowire photo-
detectors[J]. Chemphyschem, 2014, 15(12): 2510-2516.
MATHIEU M, KARINA H, PIERRE F. Arc contact
ablation: high speed camera visualization[J]. IEEE
transactions on plasma science, 2014, 42(10): 2380- 2381.
CHRISTIAN W, MICHAEL K, MANFRED L. Arcing
behavior on different TMF contacts at high-current
interrupting operations[J]. IEEE transactions on plasma
science, 2011, 39(6): 1284-1290.

Wik, J74kME, BRis, S5 ANEFIR TR A A RHE
MrAT A FL[)]. 248, 2017, 38(3): 40-45

CHEN J H, FANG J H, CHEN 8, et al. Observation on
molten bridge of pd electrical contact material under
different current[J]. Precious metals, 2017, 38(3): 40-45.
GHOSH P K, DORN L, KULKARNI S, et al. Arc
characteristics and behavior of metal transfer in pulsed
current GMA welding of stainless steel[J]. Journal of
materials technology, 2009, 209(3):

1262-1274.
TANAKA M, TSURUOKAY, LIU Y. Stability analysis of

processing

in-flight glass
2011, 11(5):

multi-phase AC arc discharge for

melting[J]. Current applied physics,
S$35-S39.

Fh, SLPKE, W BRZMT W-15wt%Cu Lkl
MORHER IR VEBE T[], W < @A RES TR, 2012,
41(6): 994-997.

HAN B, SHI Q N, XIE M. Arc erosion characteristics of
W-15wt% Cu electric materials under DC conditon[J].
Rare metal materials and engineering, 2012, 41(6):

994-997.



