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High Corrosion Resistant Amorphous Plating
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Table 1. Amorphous and amorphous-like alloys

deposited by plating method.

Ni-H? Ni-P Ir-0 *Ni-W Bi-S * Ni-Sn-P?
@ Pd-H? Fe-P  Rh-0 ¥Co-W * Bi-Se Fe-Cr-B?
3 Cr-H? Co-Ni-P *Fe-W Cd-Te Ni-Cr-B?
.—:_ *Cr-H? Cu-Zn-P *Ni-Mo  *Cd-Se  *Au-Ni
S |*Cr-W-H? *Ni-S * Co-Mo Cd-Se-S  Fe-Cr
< | % Cr-Mo-H? % Co-S * f'e-Mo Si
2 |*Cr-Fe-H? Cr-C Co-Re Si-C-F
~ Pd-As? % Co-Gd
Ni-Cr-P Co-W-B
@ *Ni-P *Ni-B
o g *%Co-P % Ni-Co-B
S5 | Ni-Co-P
§ —g Ni-Fe-P
= Ni-Mo-P
Ni-W-P

* : Alloys investigated in my laboratory
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Fig. 1. X-ray diffraction patterns of deposited
Ni-B alloy films by electroless plating method.
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Fig. 2. Anodic polarization curves for the Ni-P alloy films in the Corrod-
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Fig. 3. Relationships between the effects of current density on deposition rate
and current efficency and crystallographic structure of deposited Cr film.
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Table 2. Concentration of hydrogen, nitrogen, and

oxygen in deposited Cr and Cr alloy films.
at%

Sample H N (¢} Cr X
Cry. Cr 2.81 0.05 0.89 96.2 —
Am. Cr (40%Cr®*in bath) 4.1  0.16 0.79 85.0 —
Am. Cr (50%Cr° ¥ in bath) 20.4 0.17 0.76 78.6  —
Am. Cr-W 25.7 0.17 0.87 67.2 6.06
Am. Cr-Mo 22.2  0.24 0.8 74.8 1.92
Am. Cr-Fe 17.5  0.19 0.81 79.7 1.82

X : W, Mo, or Fe
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Fig. 4. The change of the corrosion potential (a)
and the anordic polarization curves (b) of crystal-
line Cr film, amorphous Cr film with fine crystals,
and amorphous Cr film in 1 kmol/m® H,S0, solu-
tion.
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Fig. 5. Change of the corrosion potential (a) and
the anodic polarization curves (b) of amorphous
Cr, Cr-7.8 at% W, Cr-2.3 at% Mo and Cr-2.1 at%
Fe in 1 kmol/m® H,SO, solution.

DIEREHE LY L B2 L IC X AARN EOERERD
BWRE%5 25, Zhi CHBEAEOWAMER Lo
BERICOWT LIELIEHRLONTELEZATH B,
S O A — I R EARENICAFE T 2 bF R
—#, TabbEFRECHTE, BEHEOTFEIRHRE
MERRL, Z2IEESE L 2O CTERENETTA LY
biTnsd, 2 L CIEREBED D DR £
HMIZFEAEET, LERICEBEBICEVWS—k 2o Tw
. L2 LERFHICIRFRBEEORED D DT
BREHTTHBE LV L, FEREELERZZ NI TER
LRTVDTHLEY, FENERELEAAE&CIER?E
ER LR L, RSN EEE S ILEN—t %
DI LRy, NERLEREE LS., cnpkREesE




A ERED D &

2185

O EHREDOER L s hTwnb, ZOELSEEEIE
ZO/RETEIMb A & & S ICABREEOREE2 &
DELOHY, M LPERFOHRBINLEINOTHS
.
Fig. 5(a) 22 ® Cr-H ZRIFEHEAEIT W, Mo, Fe %
&t s 47 Cr-W, Cr-Mo, Cr-Fe JF R EEE&BED 1
kmol/m® H,SO, A H T 0 HRBREM O FHLEILT
HhH., TOERBEENICIEOEREFBEICZH Y — FE
X DEmMEFEBILL TS, F72, Fig 4 THW
Cr-HIFREAEEZ Cr'3 04 4 ViBEH 40% D H
S5E7-HDTHY, Fig. 5 DLDIE 50% Br S/
DTHAHB. OTCEBMOELELELDTVDS (50%
BPOE-LOOFNRL)EDEEZ IR L T 5 O IFHEEK
#w). Fig. 5 Xh Ihos=HoxE0AElbic X5
BEHOXERBILIRSRY, GLAXDEMMICT 7 b
L, WA *HEEETWELDbH 5. Fig. 5(b) i&
FAEIC SRS DOIEREE SO 1 kmol/m® H,SO, i
DGO BHBETH L, ORI LIEVWTROERED
WEHAsEBUL 2 {, AEIbic X AT EEDI Eaa s
5. :

160 l
(a) & A

s a al
T 1204 Mix
< N Am.
> i \ N
‘4: A A
2 8o0- \ °o o o
'E L a
= x o o o
é 40+ Cry. \ \ .
= X o, o o
O - X\&A 0

N N s -

0 20 40 60 80 100
(W/W-Fe)x 100 in bath

160
(b) A
:'E A
120 Am.
<\: Mix. m
~ A a
B
§ 80 a °© o o
<
—c r
-
=
3 anl N o o ©
g Cry. o
5 L XNNQC ©
X~o
0 [P TR SR T S T

FRkDFEEE% 1 kmol/m*® ®» HCl & T b7 7298,
s Cr, RUJESAE Cr 54U LR L 13I1ZR
FRICEWIFAEEEZ R L 7.

3-3 BRIENCLIERESSE

FERINBOD O ZIZoVTREIFTHOA I = X2 DHE
R HBSALFW RS Z L 2 s8hT& 72, ®
D EFEOYHEIC O VT DORFFEIZ M Sarosamma 51D Hs%
COXMEBTTHRAFLH LTS, L2LTRD
EOHENERETHLHI L E2ABHEIIBVTHL Tidwy
v, FHIZIDORIZBWTIE Fe, Co, Ni & W2 B X
O Mo™ BEDIEMHEOEREFCOVTHREET S &
FEEC, FoNIEmBEBEOmR &M, ROBMZEEC
DWTHE L (Mo REEOMAEMIZIOWTIERSE
#).

W, Mo # #kiEBR &R L &b swAHREMLTOD
DEBEHA B BN wFhoBL, FlAEy v
2T VEEFP)TLERCTWAELOEEY T VEES
P AKKBEPZTEY 7T U AEEDDERELL
D, TLEVTTFVEFMNIYLEAVTWLLDR Y
VIORAT VBT IMIDALCBENIACY Y SRATUAESE

0 20 40 60 80 100
(W/W+Co)X100 in bath

Fig. 6. Areas of the plating conditions for obtaining the crystalline film
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Fig. 7(a), (b) & Fe-W, Co-W JERE & & D 1.
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