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Effect of Temperature on the Mechanical Performance of Au-9Ni Slipring Brushes
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Abstract: The change in the contact pressure and creep rate of Au-9Ni alloy brushes under different heat
treatment conditions were studied. The result indicated that the stress concentration of the brushes as a
result of the forming procedure could be reduced by annealing at 330~350°C for 30 minutes. In the
process of thermal cycling at -50~150°C, the contact pressure of the brushes decreased with the increase of
the cycle number, and reached a steady state after about 1000 cycles. The simulation results demonstrated
that the pressure dropped by about 20% after 112000 cycles. In a constant temperature and pressure
environment, the brushes did not deform at 150°C and deformed slowly and slightly at 250°C, but
deformed severely with a high creeping rate at 350°C.

Key words: metal materials; Au-9Ni alloy; thermal cycling; mechanical property; creep

TR R M R R A E L
R, (EREENER 7> 5 [ 58 7> Z Al 4% 3 B D) 32 B
55« KBATURIRSIHLI [ Th 3R S apt, 4%
il JFEFERR RS 5 T A2 L SR N

Slr= i o 24 B P2 A £ I R i SR N SR (B Nl )
B, e A SR B B S T, AN 5 A,
fEFRENY, el —E s 58BN T
X 1Z AR AR IR AR A PERE L IR LA

ek HH: 2016-08-23
FEETH

F i R AR,

i 22 A T 2R E AR I A B AR
FRAL PR BE ARSI PEE A A0S B 5 G 22 14 7 2 1
REARB I BRFEMH, P2 ARMRAS . AR TS R
SRR LTER R AR, BT SRR R A3l
JIN, E R R I T B Sl . R BT HIA
HIE AL R 2%, He i o A/ 240 0 2 ORIk
AR . I TR K BHUAR SR E UL F R 22, 3

= EARHAE AA THRITH (2015HC034) 2= B 44 S ZERL T 5T 5 K35 H (2016FC006) -

FEE & &, Y, MU, M PLERETHHE . E-mail: rliz9805@hotmail.com

SEERE . RIBE, 5, MR LIRm, $Rorn:. ReEl%s

4. E-mail: whj@ipm.com.cn



3 ES

B RN Au-9NI HLRI 22 )2

PERE R R AT 5 47

KM AR 2R 5~15 4F, BRETREHEAL
1~15 0, HIGIRHEY™ . JyORiIE 22 8] F 3 FL A A Tl
P, ARSCIRHETT 1 AN F I AE PR LR IR AR A
FAFRE Au-ONi 2] /5 SE e UL K il 22 32 FE AN
JETHISEN o [RI BEAT 1R 22 PR AR R R 7
FRE T X R TR I 22 (o m] PR PR

1 sER

1.1 SEIRrek

Au-9Ni ZEH EL42 9 0.5 mm, HURI22 (A8 A
240~250 Hvo, o iZLM 2N UM AL AR 22 J5 34T
S
1.2 #Ab IR R R

il 22 16 A R e PR A — e N 14, AT
RE2= M B 22 AR e 1, S TR AT AN TR
AL FE T 200 il 2 e fpb A e ERI S, e BA R SE
USAE

1) #I7ET 3 HEWRI22, &FHEK 23 MFREM, H
H— LN IR (RIFR OS), A 4h 2 HEIR Sy BIHEAT
300°C F1 350 CEE IR AALFE, LRIEHT A4 30 min, £
PRFRE S

2) SFAN[R] IR BER A ) LRI 22 3R AT T SR AR
B PUROREE . AE(RFMNR, T A XS R R
RERI S .

3) XM 23T TR IR 1 FoR), <
FRIGHEALE /79 0.14~0.16 N, FFRHEANRE 53k 47 2
ORI R U B i 7 W0l S, DR A R A AR
-50~150°C B EEAE I 2 2R T Ik 5 8 4, B IR
TEFR AR 1A 10 min, s fEHRECH 1550
W, B 50 RAEIREUH 1 ANEE AT Bk i 70

R

§§§§§§§§§§§§

B 1 BRIZETNERE

Fig.1 Experimental setup of preloading measurement
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Fig.2 Illustration of the experimental setup of

high temperature creep test
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Tab.l Mechanical properties of brushes with different heat

treatment
IR E/MPa o/MPa &/%
90681 839 1.64
Original state
90502 851 1.00
(08)
90509 835 1.34
90397 863 10.38
300°C/30 min 90960 826 5.20
90984 865 8.76
91329 833 8.76
350°C/30 min 91444 825 9.04
91219 817 8.98
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Fig.3 The preloading variation of brushes with

three conditions in thermal cycling test
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Fig.4 Influence of cycle times on preloading variation of brushes
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Fig.5 Simulation curve of the preloading decrease

after 112000 thermal cycles
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Fig.6 Creep at different temperatures
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