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ABSTRACT The microstructures of nanocrvatalline Co-Ni alloy produced by pulse co-
electrodeposition have been studied by TEM, XRD., EDS and field won microscopy (FIM) with po-
sition sensitive atom probe(PoSAP). The results show that the Co—content in the deposits increases
significantly with the increasing C'o?™ concentration in electrolytes. With increasing of Co content the
grain size decreases and lattice parameters increase according to Vegard law. The lattice =xpansion
phenomenon accurs when grain size decreases to 10-20 nm. Compared to DC deposition, the deposits
with finer grain size are obtained. The 3D reconstructure of PoSAP data shows that Co atoms are still
uniformly distributed. FIM analyses show there are three kinds= of boundary, normal boundary, gaslike
disorder structure and a little dark region.
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Table 1 Chemical compasition of bath for Co-Ni alloy

electrodeposition

Bath Chemical composition, g/L  pH Patiern
CoSQy  NiClg HyBO; of current
1 1] 200 30 3.1 FPulse
2 BB 200 30 3.1 Pulse
3 17.5 LT 30 31 Pulse
4 35 200 30 3.1 Fulse
5 35 200 30 3.1 Direct current
& 35 0 30 31 Pulse
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HaER ., e ft TEM e 5 e Sk
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Table 2 Relationship between ihe cantenls of Co and Ni

in deposilion layers and their lon concentration in

baths
{mass fraction)
Bath Co?~/Ni2+ (u;Ni EDS[Co%) PoSAP(Co%)
1 4] 0 o 0
2 noa4 1.26 558 56.4
3 0 2,381 GO.H 69.0
1 0.16 3.74 8.9 5.4
5 016 3.7n 1 -
6 1 1 1404 -
2.2 RIRENERES

TEM sty B 1 o WEinFE G Co &144)
gty R 8. fF Bath 4 £ T, FHORER
TFiEE] 167 nm. WELE AL, TERKAY &K M AR 17440
DEIEHA, WR RGN, AT, R FW
A CEE EIRRFEREAK.

1 Bath2 ¥ Bathd iflEfts TEM 18
Fig.1 TEM images of deposits from Bath 2 (a) and
Bath 1 (b}
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Table 3 The results of X-ray diffraction of electrodeposited Co—Ni alloy

Bath Lattice constant, nm Size of grain, nm Content ratio of & and £ phase
o phase ¢ phase 2 phase £ phase
Pure Ni plate a==0.353235 - - - -
Bathl a=0.35235 - 106.7 - 140/0
Bath? a==0.35347 - 1.8 - 10040
Bath3 a=0.35181 - 30.8 - 100/0
Bathg a=0,35508 a==U.25110 131 15.7 31/69
c¢=0 40810
Bathjs - a==0.250T4 17.3 238 4.5/95.5
=4}, 4665
Bath6 - a==0.25072 0/100
c=0.40702
Pure Co plate - a=0.25074 - -

e=( 40702
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Fig.2 FIM images of pure M1 {a] and Cr-Ni deposits
frerm Bath 2 {b] and Bath 1 (<! l.A—narmal

boundary, B—gas like region, (*—dark region}
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Fig.3 31 reconsteucture diagrams of (e atom distribu-
1ion in Co~MNi deposits from Bath2 |a} Bath 4(b)
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