EZPICHEITZ2>57 POHEBEEEE

moa EF XY RO T

Material Transfer and Erosion of Electric Contacts in Vacuum

Yoshifumi Kawar* and Kiyoshi Yokor*

(Received March, 31, 1983)

Material transfer and erosion of electric contacts show polarity in
vacuum in direct current circuit. In the case of the long arc material
transfer, the polarity tendency changes depending on the load conditions
and materials. The properties of Ag, Ni, W, Ag-Ni contacts in vacuum
are investigated with decreasing residual gas pressure, and the following
characteristics are found: in the case of resistant load conditions, silver

contacts show material transfer from anode to cathode below 10 Torr
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range, while in the case of inductive load conditions they show it from

cathode to anode, but no talways on the other materials.

. F2H&

av gy M, FEERA , FREN, BRirELK
EHTEDZERULS S, HRERE ST, BED
WEEHEE T, =2v 227+ OMEL, —HOBMEE
L DOEBEANBERT 2HRH S, EALELLOE
BABEET 5208, ERELE, BEME, SHE%ECX
D 87D H, RilTHIE, RBELIBERECYTSRS,
KBEL, EREES JOBRLAESCKTH-T, &
BB RET 2B EYTR, IBER, 5Tk
WEAE LR TWAY, BERFR D2y 22  OBEERD
VTR, EANLHEELEEOMBELR IR TETE
DIT10 . R LERE D, 2V & 7 F HBEOET -
BLR X 2 RIERY, HFERES, Ag f=v 27 L O
HRERSY0 ZoRENH 5, BEFCsFEav
7+ DREE DI FeH KD, &ﬁﬁz%ﬁ‘?ﬁzm TR RS,
HOWENIL IR T BH, FOBEZFEIL, B\ EF
(Blx (¥, 5~150 Torrid), 0ﬂTmr&iﬁ¢@ﬁ&m)
THbHo av 27 FHEOHERCBEORSIL, AN
&fF, ME, B BE, ZEKSCIILTLL—FE

*T#4E4# (Department of Engineering Physics)

LTRLTEM LRI, BEEFCKITEa2v &
7 b DNV, BEZEEI XD REMEIGE S 2D, X5
CHRERRMEENRE L FET D, BV 27 MX, B
W, BZEEH 1073~107¢ Torr L LoFEZEHRIZHA X
HIcd DE S T 51918

EEL, ZERHRON1078~102 Torr 134~ C, 1071
L EEEYRNEL, 2v &7 OWERE L i
CDOWTDORFFES 22 2175 Tk ey, HRNCEATR
DREREBICKT 5L 0T, KBEOKFECETS L
DTH %, BINKFME, FEAFKEMD, HEKRE
PP DN T OFENRBL DT Z I F LD TH
EHT5,

2. RBEERUHZE

FEBREMHROTTEL, B LEETH S IER
T3,

KRR ER Licay £ 2 b OFEI, & Ag, Ni, W,
Ag-Ni & Th 5B, =v %7 } OFK% Figl 73,
EREH 6mmZ T, BEXIW 2e B TH 5, ERDOE
BEolkwavaz s ONBIRI DI THEDL, Shih
ADREEBAFS XL 5L 50BE LEFRD 7 —
Vv o, FHEAlE EE LCaEl, R

1)



98 "oa &
QT

Fig.1 The shape of contacts
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3) AL, 4 4mm TH 5B,

4) ByfEEENL, 5y 300 [T, 5X10¢ [ETH %,
3. RERER

@-1) Ag AL 57 FOMEDOBESM

Ag av iz b OEHAR (BEDHRHE (HEAH

@5mH : ZEfi =1 V) OFRD% Fig.2 Kixd, &
DFER T, FEAFTOBATIL, EZERKL<,
EEEEL, BEDBBRANOMEOBES %R L
T\ b, BHAM OB G B TL, 22553 0N 100
Torr kT, FEBRMEF UL EBEBNLEB~DOR
EHAZRR LTS5, 10 Torr LUFOES Tz, B
NHEEBANEBEFTASNRKE L5, BEARKESE
DOFERWY Fig.3 WRd, & OREND, BEAN %
0.1mH, 1mH, 10mH : k&< T3> T, BEN
HEE LIEE B BB OM BB OmEr RiE T 5 5%
PEE D, & 4, 1~10tTorr, 1072~10"2 Torr, 1072~
1073 Torr OFECHFEEL, FEAREYKEL THCHK -

c2)

"
10* £
E Ag
- ’——.\
™ I. \\
4 Ay
= 'I .\
P e N
¥ . —3
~ 10 E P
EE e
7] =
E 8
B L
i
= |
2 o X0
£ w0
8 E o o
< o (o
1 1 1 | | | A I J‘
10+ 10- 10 10-* 1 10} 102 T10°
B 760
| Residual gas pressure (Tor7)
o 1F y
- //"\* g
= \/
.2 - e
-8 o
5 =
- o
o 10F o-
2 1 “~o,
kS - -8
g - 0~ -~0, v
& 3 . e
- °~\~OI
10t E
Fig.2 Material transfer and erosion depend-
ing upon inductive load and resistant
load in vacuum:
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Fig.3 Material transfer and erosin depend-

ing upon variable inductive load in

vacuum
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Table 1 The ratio of the amount

of transfer to erosin (see

Fig. 2).

N resistance inductance

760 0.95 0.94

100 0.97 0.88

10 0.59 0.93

1 0.37 0.90

10 0.68 0.77

1072 | e 0.67

1073 0.85 0.63

10~ 0.35 0.73

Table 2 The ratio of the amount
of transfer to erosion with

variable inductance (see
Fig. 3)
Torr mH 0.1 1 10
760 0.98 0.79 0.98
100 0.99 0.98 0.90
10 0.96 0.97 0.90
1 0.93 0.90 0.95
101 0.93 0.89 0.97
10—2 0.96 0.84 0.93
103 0.99 0.71 0.96
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Fig.4 Material transfer and erosion de-
pending upon variable current with
lamp resistant load:
—— 3A, 24V

0.87A, 24V
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Fig. 6 (W)22, Fig.7 (Ag-Ni) 53, Ni cWoEE
ik, Ag OB ELRERY, HEER XY HEOBES
2 REET 5 B HBEFES T, REENEETLIE
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Fig.7 Ag-Ni alloys contacts
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a— 7 =27 1ARKD b DT HFICEEEG,

Ag-Ni ROMEBECR\TE, Ag DBELAERLK
EHERAEET S, Ag: 70%; Ni: 30% 05451102~
760 Torr D TREENL > T\ 5,

ChBDERID, 2v 22 F OMEBEDFRIL,
MHEECIOYREEEShD EEbRS,

4, E =

2v 2 OBEFELIBEL, BEVWRES LIS
THRY, G b EMAARIELET 2, A Sk
WL, BEHMCERYBEEETS, ZEPCKT
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T B - BERC X 2BEAERD 2MER IR T 5,
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—@©), Normal Arc §f (REMRFEE @—-0) o
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v &7 b OBEIE, BE - BH224V, 3A (K00.87
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FE (©—-®) iR LT\w52%, BHEERL XY RiET
BHEEFEND D DT, BAFZ R\ TUE Normal Arc
HBERTTHZ Lk TE v, FEEREROHET
%, Ag =v &7 + T, 6.5V, 5A DBEEOERIHE
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B X b 100 xH L ECBEF H2 KEE% L, Normal
Arc I OBEFF TH 5D—O~DHK L RTZ L o5
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LA TRES & LT\W5, HROEREL Ag D5
&, 0.5x107%cm & LT\ %, AEBOE &L, = v
& 7 b OEIERAE 4 mm TH 5 DT Cathode Arc D &
1 7B D, ERERL Ag OHE, BEIERLE
BAOBIEFRAZ R LTS O T, Germer XD 5
Cathode Arc D& A 7 TH 5, X, Germer Ki¥, Ag
2y 57 VRED A — BV L BiERAL, B (clean
surfaces) 1= X » Cathode # - 7 (active) & Anode
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