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Development of Sintered Bearing Material with Higher Corrosion Resistance for Fuel Pumps
— Establishment of an Evaluation Technique of Tribology under Gasoline Lubrication —
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In recent years, due to a growing demand for improvement in the performance and reliability of automotive fuel
pumps and the advancement of globalization, automotive fuel pumps are being used with inferior gasolines that
include more sulfur, organic acids or compounds, compared to more general gasolines. Conventionally, the bearings
in these fuel pumps have mainly been made of sintered bronze alloy. With this bronze alloy, however, it is difficult
to achieve a significant improvement in the tribology characteristics of bearings, in order to meet the demands for
performance improvement, etc., and corrosion is severe with inferior gasolines that contain highly-concentrated
organic acids or sulfur and the corrosion products that accompany them. Therefore, in order to obtain fine tribology
characteristics and superior corrosion resistance in gasolines with highly-concentrated organic acids and sulfur,
various copper-based alloys were studied using the powder metallurgy process. As a result, graphite dispersed Cu-
Ni sintered alloys with a high tin alloy layer showed superior corrosion resistance and fine tribology characteristics
when lubricated with a gasoline containing highly-concentrated organic acids and sulfur.
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Fuel pump

An electrically driven pump is
used to supply gasoline and to
generate injection pressure from
the fuel tank to the fuel injector.

Fig. 1 Outline of an automotive fuel pump
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Fig. 2 Flow chart on making process of test sample
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Table 1 Sample materials and mechanical properties

Chemical components Radial

(mass%) crushing

Sample symbol Base alloy Sn | C St(ﬁg%t;
Traditional | A Cu-9Sn 9 | 4 128
B | Cu-24Ni-0.4P 7 5 250
C | Cu-24Ni-0.4P 13 5 235
D | Cu-24Ni-0.4P 9 0 657
Examined | E | Cu-24Ni-0.4P | 9 | 3 340
material - ["F " Cu-24Ni-04P | 9 | 4 295
G | Cu-24Ni-0.4P 9 5 246
H | Cu-24Ni-0.4P 9 6 233
| Cu-24Ni-0.4P 9 7 206




Fig. 3 Cross section structure of test sample
(Sample symbol A: Traditional material,
Sample symbol G: Examined material)
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Fig. 4 Schematics of the specimen geometry and the
testing machine

Table 2 Test conditions

| Gasoline
Lubrication 1l High-sulfur gasoline
1l High-organic acid gasoline
Force/time 20 N/min+100 N/60min
Sliding rate 0.5m/s
Temperature RT
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Fig. 5 Testing method of anti-corrosion examination
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Fig. 6 Testing apparatus of frictional performance for
bearing specimen



Table 3 Test conditions

Ratios of contents of gasoline as compared
with in general industrialized markets.

| Sulfur x 5000

I Organic acid x 5000

Testing time 100 h

Gasoline
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(b) Sulfidation resistance performance after 100hrs in a high-organic acid gasoline

Fig. 7 Effects of tin contents on impurities resistant

performances
>
G 10
C
[} 8
T~
5% °
oE ¢
T 2 <1 <1 <1 <1
Q 0
=
Sn 9% 7% 9% 13%
(mass%)
Sample symbol A B G C
Initial
After test (100 h)

(a) High-sulfur gasoline

.Cu B Sn OONi

2
= 350
S 30
O~ 250
= 200
()]
L€ 150
£~ 100
S 50
Q 0
= s 9% % %% 13%
(mass%)
Sample symbol A B G C
Initial
After test (100 h)| *

(b) High-organic acid gasoline

Fig. 8 The amount of dissolution of metallic ions into
the fuel after the immersion test
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Fig. 9 Frictional performances under dry lubrication
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Fig. 10 Frictional performances under oil-impregnated
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Fig. 11 Friction/wear characteristics under gasoline
lubrication (Specific wear rate of plate-
shaped specimen)
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