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Effect of Addition of Sodium Ascorbate on the Property of the Plated Fe-Ni-W Alloy-Film
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The effect of adding sodium ascorbate into the plating bath used for Fe-Ni-W alloy has been investigated for its wear properties. Fe-Ni-W

alloy film containing up to 31.1 at% tungsten can be prepared with the moderate addition of sodium ascorbate into the bath. Fe-Ni-W alloy film

prepared under such conditions tends to include certain contents of hydrogen, which induce film embrittlement. However, results also suggest

that moderate heat treatment of the embrittled film can improve its hardness and wear properties.
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Fig. 1 Effect of sodium ascrobate concentration in the bath on
film composition and hydrogen content.
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Fig.2 XRD patterns and crystalline size of the Fe-Ni-W films
obtained by various sodium ascorbate concentration,
(2) 0, (b) 0.05, (¢) 0.1 (d) 0.3 mol/dm®, and (e) 0.05mol/
dm® with heat treatment (400 C, 4 hr) .



474 it

THbo 400 C, 4FHOBMBBRICBNTD, $h=v
A&010)HEO -2 137 u—-F2EFETHY, TELVT 7
AR I N T VD Z L9 h o7,

Xl 32 AsANa iR 2 (L X THR L -0 X ZED
MHEEIBOW S ERT, Do X FE FOMPETIE AsANa i

OREII/NE L, WTFRBH600HV DL %o 72, BJLEL
HORIFEIZ 1000 HV BEEICHL L7z WS oRkE LTIk
EEDo SRBEFO W EHEN 28.2at% TdH 5 AsANa
0.1 mol/dm® @ H @ T 1056 HV T & - 720 AsANa 0.3 mol/dm®
VI EDOBEED L DIZF 950 HV LM S idb 3 2K T L7z,

GaD o & EEEOMMELZ 572012, TEM #
BEIT o720 R & L Tid AsANa # ¥ 0.05 mol/dm®
BTHOLNZIOT, Do & T T EAEINEES S 220C T
AR L 22 b 0 Z M Lz TOREER 4IRS, W
THORIET S WML RS IMEIRT, 7TELVT 7 A
WEELZLTWAIEPHERTE, 72720, WFNoOREE
b NEBIZH 0.3 nm |3 & DR 4 Z2 L% B R S 7z,

3. 2 EEEFIFMICRIETOH> ZBAD AsANa BZED

#2E

X 5 |2 AsANa i 0.05 mol/dm® A2 5B b N2 a4 0 -
EF EOIMFTIIBIT 2 BERERABM L% RT, DISK
DHEFERIL, HYREIHEMTE2ERELARD 10m/s T
RRKEZRL7ZH20m/s TTIHETL, ZhUETEBB
Th—EL o7z,

PIN O IEEFE R, MR ARV LI L 72 (R ofE) .
COWIME, BRERICBITLEEICLL0- SREOBE L
E2OND, BEICXANERIE20ms TRAZRL, 3.0m/s
TIHFIZER L), BEBEPENEEICL > TEITAEZ L

-,

= 1200
£ e
T 1000 F AT = g -~ 4
S 800 F
2 A
R g e i T Ly
E 400 A : as deposited
’é 200 A : heat treatment
0

0.1 0.2 0.3 0.4 0.5 0.6
Sodium ascorbate conc.(mol/dm?)

0

Fig. 3 Relationship between the hardness of Fe-Ni-W films and
the AsANa concentration.
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Fig. 4 TEM images of Fe-Ni-W films (a) as deposited
and (b) with heat treatment (400 C, 4 hr) .
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ficient of friction of the Fe-Ni-W film as deposited.
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Fig. 7 Effect of sliding velocity on specific wear rate of the Fe-
Ni-W film with heat treatment (400 C, 4 hr) .
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Fig. 8 Optical microscope images of the surface
of (a) DISK (with heat treatment. 400 C,
4hr) and (b) PIN after friction test.
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Fig. 11 Behavior of the dynamic friction coefficient of the film before
and after heat treatment.
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