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Abstract— In recent days, seizure formation on metal- metal 

contact has decreased quality of material and seizure 
resistance against friction loading. In the present work an 

attempt has been made to study the influence of parameters 

such as material behavior, lubrication, load carrying 

capacity, bonding strength on seizure behavior. Since the 

seizure testing experiments are often time consuming, many 

researchers have investigated the seizure behavior of 

different materials using numerical method. The present 

paper provides the comprehensive summary of the art of 

experimental seizure studies of different material and 

causes. The present work also explores the future scope 

available to improve the seizure resistance of bearings. 
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I. INTRODUCTION 

Bearing is the supportive rotational member is majorly 

applied to avoid the friction where the rotary motion 

produced and particularly seizure is one of the major failure 

to stop the motion between the shaft and bearing. In engine 

design strategy progresses towards higher output and higher 

efficiency means that more solid- solid contact between the 
shaft and bearing created, therefore the bearing is exposed to 

danger of seizure problems. Seizure gets initiated between 

two mainly because of the parameters influencing high 

temperature, lack of lubrication and due to heavy loads 

imposed on the material and developed in the 

circumferential direction and its spreads along the bearing 

surface. Seizure resistance of a bearing –shaft system will be 

affected by the properties of the shaft and bearing nearly 

their materials and surface texture plays a vital role.  

Bearings and shafts which are made of different 

materials and should have different stress, different property 

.Their effects on seizure testing are discussed and possible 
causes   and remedies of failure for different bearing 

material were presented in this paper. 

During the seizure failure process, large amount of 

heat is developed in the bearing material and shaft. This 

stage indicates the starting of the failure of metals, and 

finally the engine gets stopped. 

II. STUDIES ON EFFECT OF MATERIAL BEHAVIOR 

Bearing materials with lower tendencies to form bonds in 

solid state with the shaft material will have better seizure 

resistance and in general they should be metallurgically 

incompatible with the steel shaft Possibilities of seizure 

between two materials can be reduced by taking  in account 

of these parameter mentioned below 

A. Compressive Strength  

Bearing  material should have high compressive strength to 

resist the deformation when load is applied in projected 

bearing area perhaps yielding may happen in localized area 

of the bearing to the extent that the clearance is drastically 

reduced . 

B. Fatigue Strength 

Under the repeated conditions of load and temperature, 

surface texture gets propagate to crack which makes 

effectively to decline the operation .G C Pratt(2009) ,et.al[1] 

gave the importance of concentration of materials which  

show the limitation of seizure resistance of the casting alloys 
owing to the additions of various alloying elements like 

silicon, nickel, copper and magnesium under sliding contact 

and finally stated that bearing in different types of loading 

conditions reveals the different boundary and different film 

lubrication . The improved seizure resistance of the alloys 

was obtained due to the addition of lead to Al-Si alloys and 

it was also observed that a lower friction coefficient and 

higher seizure load were obtained under semi-dry conditions 

when compared to dry conditions .Engine bearings may be 

operated under different operating conditions like higher 

load, temperature and speed. The seizure resistance of 
various engine bearing materials were tested and analyzed 

and also the possible seizure mechanisms for all the bearing 

materials (Ni & Cheng) were discussed. The same alloys 

were tested against different shaft materials with different 

surface texture. 

Lim and Ashby(2014) ,et.al[2]  described the 

research on steels and indicated the seizure is the end of 

junction growth  and shear which would be expressed by 

load, speed, temperature relation from Taylors equation of 

junction growth . Seizure performance of copper based 

alloys that contain Bi and Mo2C were reported to be better 

than conventional bearing alloys and their anti-seizure 
properties are further improved by applying Bi overlay 

coating. Kose(2014) ,et.al[3] investigate that seizure 

behavior of Al-Sn-Si alloys with different Sn content of 6, 

10and 12 wt% using a high speed bearing seizure test 

machine with stepwise loading at constant speed. They 

reported that the seizure performance of the bearing with 

smaller Sn content is as good as the other materials 

containing higher amount of Sn due to the improved 

dispersion of Sn in the Al matrix. 

III. STUDIES ON EFFECT OF LUBRICATION 

Seizure is initiated by the lack of lubrication means that 

viscosity of lubrication gets reduced lead the minimum 

thickness layer which is easily breakable when the high load 

is applied in the stage makes the direct metal-metal contact 

introduce the seizure .Lubrication is the direct influence to 

affect the seizure .   

A well built bearing can lost indefinitely, however 

all mechanical objects have some risk of failure. Despite the 

previous assumptions that stresses less than half of yield 
have no significant risk of failure, there is always some risk 

of fatigue and fracture, which may manifest itself in the life 
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of a ball bearing .The most likely bearing failure, however, 

is lubricant failure causing the bearings to seize. Ball 

bearings overwhelmingly use lubricant oils and greases to 
ensure there is not an excessive build-up of heat and friction 

between the races and the bearings. While a minimum 

amount of friction is necessary to ensure the bearings roll 

rather than slide (often specified as a minimum axial load), 

too much friction can cause the bearings to stick to the race 

and seize up, rather than allowing rolling. Singal S(2006) , 

et.al[4]  published paper on “ Bearing lubrication 

optimization for the diesel based engine on orthogonal 

design    methods” analyzed diesel engine main bearing 

lubrication system .It was affected by many factors . 

Computer simulations showed that bearing width ,oil 

temperature, oil viscosity , bearing clearance were 
significant factors to the formation of oil film when the 

diesel engine were running under the rated working 

conditions. 

 
Fig. 1: Daniel .W (2017), et.al [5] presented the SEM 

analysis of worn surface on different lubrication condition a) 

base oil b) fully formulated oil c) oil residue on worn 

surface. 

IV. STUDIES ON EFFECT OF MISALIGNMENT 

Effect of axial misalignment on the seizure load of journal 

bearing influence the path of vibration makes the seizure 
rapidly ,Under the misalignment conditions effects of 

rotational speed, bearing, shaft surface  and clearance on 

seizure load should tested under the both aligned and 

misaligned conditions. 

For aligned condition, the seizure load decreases 

when the clearance increases, but for the misaligned 

conditions, the seizure load first increases and then decrease 

with increasing clearance. Thus there is an optimal radial 

clearance for given misalignment condition.  

Posch(2014), et.al[6]. Investigated the friction 

characteristics of a reciprocating compressor respectively. In 

these works, the shaft deformation was neglected. However, 
the shaft deformation caused by contact force, inertia force 

and fluid pressure force on rotor results in journal 

misalignment, which lowers the load carrying capacity of 

the bearing and sometimes even leads to seizure failure. In 

order to improve the reliability of compressor bearings, it is 

necessary to investigate the seizure load (i.e. the ultimate 

load carrying capacity) of journal bearings under misaligned 

conditions. 

Sun and Gui(2005),et.al[7] analyzed the lubrication 

performance of journal bearing at variant journal 

misalignment  caused by shaft deformation under rotating 
load . Therefore it means that due to journal misalignment 

caused by shaft deformation , location of the maximum film 

pressure moves towards the end of bearing .Zhang, et.al[8] 

analyzed the ultimate hydrodynamic load carrying capacity 

of misaligned  water  lubricated plain journal bearings with 

the rigid bush material. Bouyer and Fillon (2017),et.al[9] 

undertook an experimental analysis of misalignment effects 

on hydrodynamic plain journal bearing performances. They 

exerted a vertical torque to tilt the bearing horizontally. 

Hydrodynamic pressure and temperature fields in the mid-

plane of the bearing, temperatures in two axial directions, oil 

flow rate, and minimum film thickness for various operating 
conditions and misalignment torques were shown. 

Temperature at the bearing edges, amount of misalignment 

that induces bearing failure and dynamic response of the 

rotor were obtained. 

Arumugam(2007) ,et.al [10] investigated the 

influence  of twisting  misalignment on the minimum film 

thickness and dynamic characteristics of cylindrical bearings 

and 3 lobe bearings different levels of horizontal 

misalignments were imposed on the test bearings by control 

twisting of the test bearing housing about its centre . 

V. STUDY ON EFFECT OF BONDING STRENGTH 

Seizure test is mostly carried on bimetal bearing to resist the 

friction in terms of seizure load and majorly the metallic 

bond strength of an element is determined by two factors, 

the atomic number and valence shell electrons that can be 

released in metallic bond. 

Bimetallic sheets which consist of dissimilar metal 

components have been widely used in many industrial fields 

due to their excellent mechanical and functional properties. 
Several methods such as explosion, rolling, weld overlay, 

inversion casting and laser cladding have been developed 

for producing bimetallic sheets. Generally, the commonly 

used bi layer sheets are stainless steel and aluminum or 

carbon steel and they are produced by cladding two metallic 

materials directly, which has some drawbacks either in 

engineering or economics. Due to the fact that mechanical 

properties and deformation and fracture behavior of bi-

material plate are mainly dependent on their interfacial 

bonding of the cladding materials, the selection of 

processing variables affecting interfacial structure, diffusion 
distance and compound formation and morphology are 

critical. 

Bond strength of different material undergone the 

different heat treatment process like case hardening, 

tempering to increase the hardness to make the surface 

finish hardened to resist the friction. Macwan(2013) 

,et.al[11] described  the effect of annealing on interface 

microstructures and tensile properties of rolled Al/Mg/steel 

which presented that the ultimate strength reached at 

maximum at 250 C while the elongation increased of 

annealing temperature. Danesh  Manesh(2003) ,et.al[12] 

analyzed the effect of annealing treatment on mechanical 
properties of aluminum clad steel sheet shows the bonding 

strength of  210 N means that high bonding strength and the 
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annealing time ,temperature ,brittle inter metallic  layer at 

the intimate interface of the layer is minimized. 

Tseng(2010), et.al[13]  analyzed the formation of  aluminum 
copper clad metals with different thickness by the finite 

element method and equipment indicates the bonding 

strength as well as the resistance(deform) is also  get 

increased. 

VI. STUDIES ON EFFECT OF LOAD CARRYING CAPACITY 

When bearing is subjected to an excessive load or a strong 

shock load, bearings may incur a local permanent 

deformation of the bearing elements. In this most heavily 
stresses area, the sum of the permanent deformation of the 

rolling elements and bearing is nearly 0.001 diameter of 

rolling elements diameter.  

To design the bearing with high reliability it is 

necessary to investigate the load carrying capacity of journal 

bearing under the misaligned conditions. Posch (2014), et. al 

[14] investigated the friction characteristics of a 

reciprocating compressor respectively. In these works, the 

shaft deformation was neglected. However, the shaft 

deformation caused by contact force, inertia force and fluid 

pressure force on rotor results in journal misalignment, 
which lowers the load carrying capacity of the bearing and 

sometimes even leads to seizure failure. In order to improve 

the reliability of compressor bearings, it is necessary to 

investigate the seizure load (i.e. the ultimate load carrying 

capacity) of journal bearings under misaligned conditions 

Litwin(2016),et.al[15]  carried out a comparative 

analysis of the load carrying capacity of typical rigid 

bearings under both aligned and misaligned conditions using 

hydrodynamic lubrication model. Some researchers studied 

the seizure of journal bearings, but most of them focused on 

seizure mechanism. 

Landhere(2008), et. Al [16] constructed a transition 
diagram for plain journal bearings, but they didn’t consider 

the misalignment effect and the results were about a 

specified oil-lubricated bearing with D=50mm, L=50mm, 

c=150μm. There is still no studies giving a comprehensive 

investigation on the ultimate load carrying capacity of 

misaligned water-lubricated journal bearings. 

In 2015,Xu,et.al[17]provided a comprehensive 

analysis on the static and dynamic characteristics of 

misaligned journal bearings considering the turbulent and 

THD effects by solving the generalized Reynolds equation 

and energy equation. 

VII. CONCLUSION 

The purpose of the paper is outline with the various 

methodologies which shows the variants majorly affects the 

seizure resistance to improve the life time and quality of 

journal bearing. 

1) The higher the temperature, larger the friction 

coefficient , as the temperature rises oil film thickness 

becomes less and lesser which causes the friction 
coefficient to increase additionally the bearing consist 

of graphite which makes carbon dioxide and escape  

leads the transfer film unstable. 

2) From the above investigations of material behavior 

towards the seizure testing main characteristics to resist 

the friction among that aluminum and copper proves 

that providing high frictional resistance. 

3) Analysis of lubrication shows that in seizure begins 
with lack of lubrication or reduction of viscosity which 

can initialized by numerical solutions about minimum 

oil film thickness, oil viscosity , oil temperature. 

4) Bonding strength analyzed from the various perspective 

to confirm that bonding alloy with Aluminum or copper 

which gives better resistance to deform or propagate to 

crack. 
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