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Abstract

The influence of the boron content on the various properties of Ni-B alloy films produced by electrodeposition
was investigated. The considerable reduction in grain size was observed with increasing boron content. The
internal stress was tensile and increased linearly with increasing boron content. Hardness increased up to
750H, at 2 at% boron and then kept the value to 11 at% boron for as-plated Ni-B coatings. The hardness
of Ni-B films increased up to 1,250H, due to the intermetallic Ni;B precipitation by the heat treatment, and
maximum hardness of each coating increases with boron content. Wear resistance decreased with increasing
the boron content because of high friction coefficient and brittle fracture of film which has higher content

of boron.
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Table 1. Bath composition of Ni-B alloy plating

Bath Composition
NiSQO, - 6H,0 240 g/l
NiCl, - 6H,O 45 g/l
H;BO, 30 g/l
TMAB((CH,):NBH;) 1~7 g/l
(Sgnguzlolé%lﬂr)\}la)Sulfate 50 ppm

£ 813]7] 918led Ni-B E=F2=L 200~700°CoA] 1
714 EHEE FAEINT =
2 H3l= XRD, DSC 2@ TEMS ©|&
At AE= Vickers UMl AE71E A
83t 352 50 gol ATt Spiral Contractometer
£ °|&3l9 Ni-B FHEFSY Wregs =34
e}

Ik WReEe 2487 A8 2a%e 57
J

7] FelA EEAR] FAHAT. rfREL |
0 3mmgl FHELS AL sAgo s
30Ne| &g FHaslon, Fe4EE 100 m/min
oIt} Taber RIRAIEZ FAlo Y3t Er nlw
2 CS-175 AMESIAAL, AlEA o] AJHe] u}
2&E 57431 1,000 cycled "FE#(mg)S Taber
vFE] 4> (Taber Wear Index, TWHE A )st] T8
evi=

EEEEE MIATIEA =E5Fe] B Pl
27t 2, 6,9, 1a%] Ni-B Ta=a5S Atk 2
d 12 B 9% W3l mE Ni-B §3=d3e %
HE4E SEM % ARMOE #3e Zlolt. (e
FHAE A7WA B SdESAN Lol &F
Ni 5502 AFYl halAl 84stel Al
FHE olF= Ae & Utk (b= Ni2at%B =

Fig. 1. The change of surface morphology of Ni-B coatings with boron content. Scanning electron micrographs of
(a) Pure Ni (b) Ni-2at% B (c) Ni-6at% B (d) Ni-9at% B (e) atomic force micrographs of Ni-11at% B coating.
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Fig. 2. X-ray diffraction patterns of as-deposited Ni-B
alloys for various content of boron.
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Fig. 3. Differential scanning calorimetry (DSC) curves of
electrodeposited Ni-B coatings (a) and DSC peak
temperature as a function of boron content (b).
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Fig. 4. X-ray diffraction patterns of heat-treated Ni-B alloy coatings at various temperatures (a) Ni-2at% B (b) Ni-6at%

B (c) Ni-9at% B (d) Ni-11at% B.
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Fig. 6. Relationship between hardness and codeposited
boron for as-plated Ni-B alloy coatings.
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Fig. 7. Variation of microhardness of Ni-B alloy coatings
after heat treatment at various temperatures for
1 hour.
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Fig. 10. The relationship between the friction coefficient
and boron content for as-plated Ni-B alloy
coatings.
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