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Abstract.

In this study, » boundary condition test was conducted on journal bearing materials (Al-Tin alloy and Lead-Bronze alloy) used in
Peugeot and Toyotu sutomobiles were examined at room temperature conditions. The results of experiments are presented in
graphics which proves that the average loading capacities, PV factor and wear factor for the two alloys are 143,94kPa, 631 7kPa,
6.76 m’, 4.7 m’, 16.97 and & 75 respectively. The cocfficient of wear for Lead-Bronze is 0.4, while that of AL-Tin is 0.54. The
Lead-Bronze alloy shows better properties than the Al-Tin alloy. It was also observed that both wear rate and load capacity factor
increase with increase in journal surface velocity for Al-Tin Alloy and decreases for Lead-Bronze alloy.
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Introduction (Katsarova, 2007, Bekir, 2009, Demirci er. al.,
With development in auto and manufacturing 2011, Zh't 1995), there o still m_eomplet_e
technology journal bearings are widely used in understanding on the bearing dynamics, (Zhi,
rotating machinery, especially when shafls are 1995). It will be of great importance (o study the
submitted to both high speeds and heavy applied !°“d bearing capcity. °"."““.“8 mau:nnls used
loads. These properties. high speed and applied in common automobile in Nigeria Le, Toyota
force in addition to the bearing matenial affects and  Peugout. ) whe_" _facgd with ‘the
the performance and area of application of phenomena, an investigation into their loading
bearing. Bearing has being manufactured over capacities will make it possible to design
the ages with different material such as brass, W with sausfaqory !M”.‘ and good
bronze and metal. Currently, in addition to these seliabilities. Accomplishing this kind of task is
bearing materials AlLTi, Lead-Bronze base the essence of this paper, i.e. to use wear factor
materials are widely used as journal bearing to investigate the loading capacity of metal
materials. Load bearing capacity and wear alloys used for bearing manufacture or
resistance are very important propertics that development.

Journal bearing should possess, (Bekir, 2009 ). Materials and Method

Al ~Ti alloys are used in bearing application

| sion'ia 8 peoblem. ALSH allay. have The materials used for the experiment are;

e Joumal Bearing Friction Apparatus - the

excellent coefficient of friction and mechanical apparatus in figure 2.1, was designed and
properties  such as castability, thermal fabricated at the mechanical workshop of
conductivity and welderbility, (Stolarski, 2000), Federal University of technology, Minna.

while lead-bronze based metal alloys are used to *  Two Bearings made from i. ALTi alloy and
their antifriction properties as bearing material ( ii. Lead-bronze alloy. The dimensions of the
Shigley et al, 2003). bearing specimens are ¢50mm x 40mm x
According to Bekir (2009), journal bearing f;;““u:‘;fy $45Smm x 40mm x Smm

materials are expected to have several properties
such as low friction coefficient, high load
capacity, high heat conductivity, compatibility,
high wear and corrosion resistance. These
properties directly affect the fatigue and wear
life (Hillier er al, 1966).

There are several studies and investigation on
the tribological properties of bearing material

e SAE 50 (viscosity level 0.02) oil.
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Figure I Journal Bearing Friction Apparatus Used,
Test Procedure

In this study, Al-Ti alloy and lead-bronze alloy
were used as journal bearing, SAE 50 (viscosity
level 0.02) oil. The dimensions of the bearing
specimens are as follows:

The experimental set up is shown in the Figure 1.
The electric motor was switched on and run for
few minutes, while the tachometer was set at
zero. The bearing inserts or sleeve (a pair of half
liner) were installed on the journal and the
housing closed and the cap nut ightened down.
The test speed was recorded using the hand
tachometer. The bearing was loaded by adding
weight on the loading hanger. Oil was supplied
at a controlled rate of three drops per interval of
time (Tables 1 - 11) at the commencement of
boundary lubrication. Five tests were conducted
for an average of | hour on cach bearing. At the
end of each test, the dynamic data recorded
includes:

e The journal speed recorded by the
tachometer(RPM).

e The load tending to stop the journal
rotation (N) when boundary
lubri¢ation occurred.

e The time interval between oil supply
(T).

During the boundary lubrication test, an audible
cracking noise developed in the journal housing
and the electric motor switched off. The journal
housing dismounted and the bearing removed
for observation of distress. The test results
recorded and shown in the Tables I and 1.

Results

The results (experiment readings) of the
experiments of the two bearing materials are
presented in table | and [1. The bearing pressure,
journal surfuce velocity, volumetric wear rate,
load velocity factorand coefficient of wear were
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calculated and tabulated in table Il and IV.
Table 11l shows the average values for the
pressure bearing, volumetric wear rate, load
velocity factor and wear coefficient for Lead-
Bronze and Al-Tinalloysare 144kPa, 6.8 m’, 17,
0.39 and 63kPa, 4.7m"8.8, 0.54 respectively.
Also, these readings are graphically presented in
figures 1-X. This will provide a clear picture of
the data taken during the experiment.

Tablel: Boundary lubrication test schedule for
Aluminium-tin bearing inserts

Schected tachometer  Weight on  Time Interval
Reading Bearing (min)
o)
30 S0 6
40 75 10
50 125 12
0 150 17
70 200 20
Table 11:Boundary lubncation test schedule for lead bronze
bearing insert
Sclected Weight Time
tachometer  on Interval
Reading Beanng (rmun)
(N)
30 60 15
40 100 13
0 150 10
60 200 L
70 250 4
Bearing Pressure (KPa)
o
m
-
1 e | - Bronre
- e = @ =ALTin
» —ﬁ_
L]
n Al L " [ 3 )

Figure |1: Measured bearing load on tachometer speed over
time for Al-Tin and Lead Bronze alloy.

Journal Surface velocity (m/s)
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Figure 111: Mesured journal surface velocity on 1achometer speed
over time for Al-Tinand Lead Bronze alloy.
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Figure IV: Measured volumetric wear rate on tachometer
speed over time for Al-Tin and Lead Bronze alloy.
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Figure V: Measured Load Capacity factor on tachometer
speed overtime for Al-Timand Lead Bronze alloy.

Table 111: Calculated Results of the Boundary

Lubrication Test for Al-Tin Allo_x‘.
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Table IV: Calculated Results of the Boundary Lubncation
Test for Lead-Bronze Alloy,
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Figure VI Calculated bearing Load against tie for Al-Tin
alloy. . .
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Figure VI1: Calculated bearing Load against time for Lead-
Bronze alloy.
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Figure VIII: Calculated volumetric wear rate against time
forAl-Tinalloy
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Figure VIX: Calculated volumetric wear rate against time
for Leaw-Bronze alloy
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Figure X: Calculated load capacity factor against time.
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Figure X: Calculated load capacity factor against time.
Discussion

Tables I and II, shows boundary lubrication
results test for both lead-bronze and Al-tin
bearings. The records of varying weight and
time were taken as the speed of shaft increased.
The projected arca of the bearings is 1056 mm’
and 1900 mm’ for Lead-Bronze and Al-Tin
respectively, Figures IT and III, shows that, as
the tachometer speed increases, the bearing
pressure and journal surface velocity also
increases linearly, But, figure I, reveals that,
lead-bronze alloy has more bearing pressure
than the Al-tin ally. Figures IV and V, shows
that, the volumetric wear rate and load velocity
factor increases ncarly exponentially as the
tachometer speed increases.

Table Il - IV shows the calculation of the
bearing pressure, load velocity factor and wear
fuctor in each case. The Results demonstrate that
lead-bronze alloy bearing permits about 60-70%
higher loading capacity than the Al-tin alloy
bearings. The bearing capacity 15 a measure of
strength, The load-velocity factor (P'V) of lead
bronze is 60-70% higher than that of Al-Tin.
The P'V valve is a measure of the ability of the
bearing material to accommodate the frictional
energy generated in the bearing. At the limiting
P'V value, the bearing will not achieve a stable
tcmpewm limit and rapid failure will occur.
The P'V value is also a measure of the bearing
ability of absorb energy without overheating.
Although, the volumetric wear rate for lead-
bronze is higher due to higher applied load than
the Al-tin.

Federal University of Technology. Minna, Niger Star: Nigeria,

Conclusion.
The following conclusions can be drawn from

. Theladb;mnbarin;mrdcdl higher

The lead bronze less journal surface  velocity,
The lead bronze higher rate of wear.

The lead bronze higher load velocity  factor.
The lead bronze less Wear Factor.

Increase of jourmal surface velocity causes
increase in wear rate and load capacity factor,
This was also cited in Bekir, (2009), Demirci. (2011).
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