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ABSTRACT Ni-Co-Al high temperature alloys with different Co content were prepared by powder met-
allurgy (mechanical alloying and hot-press sintering), of which the high temperature tribological properties
were investigated at 800°C. The results showed that the hardness and compressive strength, as well as
the tribological properties of alloys could be improved with a Co addition in a range from 5-30 mass%,
among which 20 mass% is the optimal. The observation of worn surfaces by SEM, XPS and EDS re-
vealed that a “glaze-like film” consisted of CoO and other oxides existed on the worn surface. The high
temperature tribological properties of the alloys are highly related with the composition and the spallation
tendency of the formed glaze film during the friction and wear process.
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Table 1 Compositions of alloys, main parameters of ball-
milling and hot- pressing sintering as well as the
sintered density

Specimens Composition Ball-milling Hot-pressing Density

(mass periods  temperature /g-cm?®
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Fig.1 XRD spectra of mixed powder with different Co con-
tents after ball-milling
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Fig.2 XRD spectra of sintered specimens with different
Co contents

E3 NFCoZ b

fe k. & 47 I, Co & E<20%f, f% Co & &
(I A 4 AR B RN R S B 3G i, 7E Co 5 20%
B 55 FH 40 5 B o K (5 S PR 2 Dl 247.4 HB, 41T
JER 58 h 1336 MPa). 5K AT BELE T+, Co [P [l
Ak K Co mT AR " MK, B3 ' 190, 32
TSR BURY. Co & B4k 24 i & 30% Y, A4
(R P AP i A A R o L DR AT B 2 ALLOs
FH Yk D FL5R Ak R R 9855, [ Co KEF e 5 HH Il
Ni 5 SLE A A BOR T R
2.3 MR EEHR B

B4 T HSNERERELBINEECot &
AR K R . HE 5am] i, 2 Co & &<20%H] A 4=
1) JEE % 22 40t Co & S W $2 s M PG 4 Co il
F| 30% 0, BEER R A T E . B 5b AT,
1 Co & FE<20%H £ 4 1) BE 151 % il Co 7 &3 I ifi
FAAIG; 24 Co & Bk 31 30% I, & 4 I B 181 % LT
e 64 TAESNERARBSMMPIRR. M
K6 T LLE i, Bl Co & Mg m A & B R 5%
fiK; X T NAC20 & 4, B # R0 0% 2 AR, BARE;
B2 % Co BB 1 NAC30 & 4 HL B R B
HaK, HEshi K. Muknl i, 75 800°Ci& &) Co 1]
DL Ni-Co-Al & & I BEEFPERE. 4 Co =it

1500

250 - .
o
- T 11400
240

- 1300
20 L A/\
A
- 1200
220
210 / - 1100

200 :/ - 1000

190 1 1 1 1 1 1 1 900
0 5 10 15 20 25 30

Hardness (HB)
Compressive strength / MPa

Co content / %, mass fraction

(&4 & R Pk R L RE Co & J AL T 28
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Fig.3 SEM images of alloys after electrolytic corrosion (a) NA, (b) NAC10, (c) NAC20



7 H#H WK Co B R —Fl Ni-Co-AlK K i & 4 BEHE A VE RE 2R 493
0.75 20
(a) (b)
g8 1

L 070 L1 7
(4] o
j;::: \ E 14 +
S 065 .
8 9‘ 12
= -
2 060 s
2 @© L
s } % 8

055 F \+/ g 6o

‘A %
0.50 1 1 1 1 1 1 1 2 / | N
0 5 10 15 20 25 30 5 0 5 10 0 25 30 35

0.9

Co content / %, mass fraction

Co content / %, mass fraction

&5 &< 800 CEEHE R EHIFR S Co T RMA KRR

Fig.5 Variations of friction coefficient and wear rate of alloys with Co contents at 800°C
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R4 GE80CHEEFEREMNTRSE
Table 4 Elements content of wore surfaces of alloys after
800°C (%, mass fraction)

Specimens Ni Co Al
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