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Comparison of Friction and Wear Characteristics of Microcrystalline and Nanocrystalline Co-Ni-Fe Alloy
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Abstract: Nanocrystalline Co-Ni—Fe alloy was synthesized by pulsed electrodeposition. The structure, surface morphology
and composition of microcrystalline(mc) and nanocrystalline(nc) coatings were studied by XRD, TEM, SEM and EDS. The
dry sliding friction and wear characteristics were investigated by using friction and wear tester. The results indicated that the
wear resistance of nc fcc Co-Ni-Fe alloy coating is better than its mc counterpart. Sliding wear developed two entirely
diffierent substructures in mc and nc coatings. Under the extensive plastic deformation, surface nanocrystallization occurred in
the former and deformation—induced grain growth in the latter. Microhardness in the mc alloy coating was increased due to
work hardening and surface nanocrystallization. On the contrary, microhardness remained at slightly lower levels for nc alloy
coating probably due to grain coarsening. The main wear mechanism of both mc and nc alloy coating is adhesive wear.
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Table 1 The parameters of nc Co—Ni—Fe alloy
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Fig.1 The EDS result of nanocrystalline Co—Ni-Fe coating
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Fig.2 Bright field (a), dark field TEM images, SAED patterns (b) and grain size distribution (c) of nanocrystalline Co—-Ni—Fe coating
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Fig.3 X-ray diffraction patterns of mc and nc Co-Ni—Fe
coating
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Fig.4 The relationship between friction coefficient of mc
and nc Co-Ni-Fe coatings and sliding time
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Fig.5 Wear morphologies of mc and nc Co-Ni-Fe coatings
after friction and wear



86 b B X @w L IR’

2011 4¢

MRT) s HGCriSER SRS A IEAR, [/ 5kt
RHE R BE RS R R R TR R A5, FTA, 4
A0 L 2 B AL S5 A R P45, EL DR AL TT
R A2 I R E IR RE -

24 BEEERERELERREE NI

44 Co-Ni-Fe i |2 BE £ BE 451 i )5 iy XRD [ %
WE6FT~. MIER W, 2EEERIAREEEN
SRR ETERMA S, ERMMA T . HiRA
515 94 i Co-Ni-Fe i |2 B8 B 15 Hif J 1 A ks
Rb4raA11.4 nmAnl9 nm. $E2H (200) S5
(111) ST M A7 5 58 B 22 b L oo/ L aany IR
0.11434 K 2R % /50.216, 58 HH AR 42 S 1 1k F2 A 1
FHEZ (200) SMMTER. HILaTa, B EHR
TR o Y Y A T £ T BN Co-Ni-Fe i )2 f kit
KRB . X5 KBNS REWE, B
AR J) T SR A AR o & A B R R
TEAMMBL S VERR , ALES AN S & AL s 2L W AH BAR
H, BIESFTBSBARSR R,

( 111)

cu( 111) ( 200)

b K% 5

W% I(u.)

a R¥w

35 40 45 50 55
201()

Bl 6 g4k Co-Ni-Fe &2 BRI R ) XRD &
Fig.6 X-ray diffraction patterns of nc Co—Ni-Fe alloy prior
to and after friction—wear test
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Fig.7 X-ray diffraction patterns of mc Co-Ni-Fe coating

prior to and after friction—wear test
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Table 2 The microhardness of nc and mc Co-Ni-Fe
coatings prior to and after friction—wear test
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