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ABSTRACT

Crystal orientations and surface morphologies of
iron electrodeposit films are changed by electrolysis
conditions. Iron electrodeposit characters have been
controlled by means of neutral electrolytic bath of
ferrous sulfate without additives and pulse current.
The obtained films were strongly orientated (222)
plane and columnar crystalline structures, and surface
morphology was consisted of hexagonal-like-pyramid
crystal. As the result, the obtained films had uniform
and fine roughness, and excellent oil wetness
characteristic. And then we have confirmed that the
obtained films made oil films under comparative hard
tribological conditions and gave 30% decrease in
coefficient of kinetic friction as compared with non-
orientated iron electrodeposit films.

Application of this surface material to piston skirt
surface was tried, and then we confirmed this surface
material made friction loss reduce.
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Table 1 Conditions of X-ray Diffraction

X-ray Power
Wave Length
Sampling Width

Scaning Speed

18kW
1.5405A (CuKa)
0.01deg
4.00deg/min

Table 2 X-ray Peak Intensity Ratio of Iron*

(hki) (110) (200)

(211) (310) (222)

Shki 100 20

30 12 6

*JCPDS No.6-696

Table 3 Standard Plating Conditions

FeS04:7H20  ([Fez+])
pH
Temperature
Current Density

6

400g/L  (1.44mol/dms)
6.0
50°C
4A/dm2
0.2

FEHTATIC T DR ZE 6mol/dm3 DIFEEIC 577 5 101
EL. Zn HEZE D BRE Fe R ZTEH LT ETH ST
A MR LTz,

TR, TER U 7 Fe MR DA S BC i Pk ETI U . BEAR D
HOER 2 10 X 10mm2 ICYI D L. X#REHT (XRD) I
X 0 Fe BATHEAR A S O[B4 58E 7Z2 FIE LIT 5 Tz.
XRD DA} 7 Table 1 1<K,

XRD DEHTE— 7 W 5LLFDR K O Fe BHTHIHEDHK
mBCAIEZ RN U729 ZRd5, B R & TATICAFEL
TV BRI S & 755,

Willson DRECHHFEEL © Wi

W= (Toa/ 2 T) / (Sl S ) (2)

ECIA1R © ORna

ORmi= (Wha/ T Wna) X 100 [%] (3)

T T T maldE E N EASE IO XRD ¥ — 7 58
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HTHD, Table 21T S i DEERT,
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Fig. 5 Influence of Current Form and Additives
on Crystal Orientation
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Fig. 10 SEM Images of Surface Morphologies and XRD Profiles of Iron Films for each Crystal Orientation
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Fig. 12 SEM Photograph of Cross Section of
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Fig. 13 lllustration of Wetness Characteristic
Test by Wilhelmy Method
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Fig. 14 Wetness Characteristic of Iron
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Fig. 15 lllustration of Chip-on-Disk Sliding
Test Method
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Fig. 16 Sliding Characteristic of Various Surface
Treatments by Chip-on-Disk Test
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Table 4 Test Materials Table 5 Test Materials
1 2 . 2
Material FC250 FC250 Orientated .
Chip Surface Material Iron Films ACS8C equiv.
Roughness 0.8um 0.8um
Chip Base Material ACS8C equiv. ACS8C equiv.
Surface Hexagonal-Like- X .
Morpholgy Pyramids Fine Grains R;:J;::::;S 10 um (Tool-marked)
Mean Grain Size 0.6~3.6um 0.6~3.6um Material FC250 FC250
Disk .
Base Material Aluminium All Jumini Il Disk Surface
uminium Alloy  Aluminium Alloy Roughness 1.6um
Base Material
Roughness L6pm 1.6pm
RT A FFEMEC Y Fe > TEEBEO YR A — M
0.016 - . —
ICEDLE T 5 EHWEETH B, AT AT,
3 . N
oo Fu TERE A AN, T ARV VAT A FHY
k<]
g L. FyTICEER Y Ah— b LFREDSIEN TR
§ oo iV, TOXMHICARTRZHE LT (Table 5).
5 0w Fig. 18 1Rl V/P 10 THEBI L e BRI R RGN E R
S FERZ R MHIC HAT A S OBNEZWGES 5728,
b5 0.008 O : Hexagonal-Like-Pyramids e . N - R
3 o 2.2L PYSE SOHC — VTEC (RIZ/NVT ZA IV - 1)
& : Fine Grains
0.006 7 MERD DT> Y > ElEREL1000~3000rpm I 4 9B
0.0 0.5 1.0 15 2.0 25 3.0

Surface Roughness  (um)

L 1 | | |
0.0 1.0 2.0 3.0 4.0

Mean Grain Size (um)

Fig. 17 Relationship between Mean Grain Size
and Coefficient of Kinetic Friction

F8 TS AT & LB A Bl AR U BRI R
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RT3,
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VT A0 BRI X B HUATEERABR A 1T
TSR MG U7z,
RBEFEERIERICKRESEAEThZ e b, B
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275 7 fi17% 0deg. & LT 0~ 180deg. & T8 %
AT A MUFHARIE CEl > Fe iz 8RA LT3,

T AMERE D, VWP =4 (Y EEREL 1500rpm
FHE) THY 20% O EEIRIRE DRI RN D 5 T & Vo
M5, Lichio T, AREMRHIE R b A h— FAJS
I B lick D, BEEEREADKENFHATRELEE
AbNs,
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Fig. 18 Coefficients of Kinetic Friction versus V/P
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