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Research status and development trend of Ag-MAX electrical contact materials
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Abstract: Electrical contact materials are extremely important components of the electrical equipment such
as relays, circuit switches, instruments, etc., for they are used for connecting or breaking circuits and loading
currents. The performance and quality of electrical contact materials directly affect the life and reliability of
the equipment. In this paper, we will briefly introduce Ag-MAX electrical contact materials that have gained

attention in recent years, including their types, preparation process and related properties, as well as the

future development.
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Fig.1 Schematic diagrams of three representative MAX phases

2 Ag-MAX Hf Lk R ILR

MAX  FRRFIR 1) 14 REAR 348 43 L AE P Sk i )
ST BRI B AT S, MAX AHTE f il sk b ek
AT R AR Cu BRI, KREFTR
R MAX AR NI AN Cu ZEM R S i A
TN AERe = E R, [ T ARG 4 Wi e
71~ PrHIMR hEe 55 R RES 32, dTAER, KT
MAX H7E Ag Jfik Mkl R WA T — e i
Fi, (HILA R T L ARE F T Ti;AIC .
Ti3SiC2 & TixSnC #HEE, T 3O IX =F MAX FHRH
TR F ik SR R ) B A M AR AT i
2.1 Ag-Ti;AIC, HifilskAtkl

Liu SEB3Mf R R4 %% T Ag-TiAIC, #
BE BT T ARIE TisAIC, A I X A RO TE S
FUERE. A, FPHE R R I, e
R XHZA R SR Ag-A B2 A EHIET T PR
PG, W 1 Fim. Ag-TiAIC, FHBHEIHR ., M
B TisAlC: A& S s n, b s ) 2 5
A TRERES . EREH, Ag-TiAIC: MK
WEARFE SRR S8 Ag- 41 B R A MR F 1
LR RKKEETH WL GE, A& — PP ELE i 2
fih S AL AL o

Ding 253455 E 737 1 ££ 100A/400V/AC 2641 F
Ag-10%Ti;AlCo . Ag-20%TisAlC, #1857 Ag-
CdO # K} 1 LN AZ Bl AT S, 45 R R I Ag-
10%TiAIC, FIPTHE IR MRS Ag-CdO I,
TisAlC: 55 Ag FEARB] ) R AFIEIR AL A BRI 1t
Ag W35 Kk . Ding %5BIgE — B X Ag-
10%TisAlC M EHEAT B SR SEIR Fir tH, T80
TEIR A FIEA LR TH P2 A2 T Wi 2 B i
IR 212y ARG X)) A G B (52 42 120 =
oL, IR BHET (A 2(a~b)), MAX HREK
IR R, R TIC, KBy Al J6E, Al oG
W5 Ag B RAY B, RN bR Al TR K AR
1h, Al TR IBFES T MAX M2 2 L4504 ATl
DAL . TR0 (A 2(c~d)), Ag FEARMRLL,
Oy HIMRC LA K Ag-O BIUTRVF BT FORLIR & 26K
Ag FIHIUMIEBOEIEIX, FEEREE TisAlC, A
o R B TEE— B2, Al R FIZER K&
P HECFET THAIC HASEMIFRAAER T TiO,
FAY, BN IR PILESE T PRI B AR AL,



pal

72

& )&

45 3

F1Ag-TiAIC:, 4URE Ag-FBE SR =R REXT L3

Tab.1 Room temperature properties of pure silver, Ag-Ti3AlC> and Ag-graphite composites

R HVo. B 5/ MPa SEAH /% HLBH % /(uQ- cm) FHH/ Y
4l 725+02 153.5+0.5 10.57 +£0.03 1.96 £ 0.01 87.89 +0.09
Ag-5%(VIV) TizAlC2 94.5+0.3 220.0+0.7 7.92+£0.02 2.90 £ 0.01 59.52 +0.06
Ag-10%(V/V)TizAlC2 101.5+0.3 246.9+0.7 5.69 +0.02 4.20 +0.02 41.04 +0.04
Ag-15%(V/V) Ti:AIC, 112.0+03 308.4+0.9 422 +0.01 5.26+0.03 32.83+£0.03
Ag-20%(V/V) TizAIC, 136.3+0.1 3573+1.1 3.81£0.01 7.19+0.04 23.98 +0.02
Ag-25%(V/V) Ti:AIC, 139.7+0.2 3173409 3.48 £0.01 9.43 +0.03 18.34+0.02
Ag-30%(V/V) TizAIC, 169.0+0.2 2355+0.7 2.73 £0.01 10.87 +£0.01 15.91 +0.02
Ag-12.61%(V/V) A7 5 (3%m/m) 52 / / 1.96 88
Ag-16.28%(V/V) A7 5 (4%m/m) 48 / / 2.14 80.5
Ag-19.72%(VIV) A7 B (5%m/m) 42 / / 221 78
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Fig.2 Overall morphological evolution of Ag-10%Ti3AlC2 material with an increasing number (1~6200) of discharges
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Fig.4 Effect of the addition of Ag matrix on the yield strength (a) and friction coefficient (b) of TizSiC2 phase
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Fig.6 Microstructures of (a) Ag-10%Ti2SnC and (b) Ag-20%Ti2SnC composites
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