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1. Introduction 

      Engine bearings are primarily used in engines of automobiles and in some other machines also. These bearings 
hold the crankshaft in place and prevent it from dislodging. Most engine bearings have layered structure, which 
provides an optimalal combination of the bearing material properties, like fatigue strength, seizure resistance, wear 
resistance, conformability, embedability, corrosion resistance and cavitations resistance [1]. Most engine bearings are 
either bi-metal or tri-metal type. Bi-metal bearings used are either copper based or aluminium based, and the 
manufacturing of the former one is considered in this paper. The manufacturing process of bi-metal engine bearings is 
a complex one, involving a sequence of several operations. The most important of these operations are stamping, 
blanking and forming carried out on a pneumatic press.  

      The modern trend in manufacturing industry is to automate machine operations [2, 3]. As is well appreciated now, 
automation leads to increase in productivity, improved quality or increased predictability of quality, improved 
robustness of the process and increased consistency of the output. This applies equally well to a press machine. The 
paper proposes a MicroLogix-1000 PLC-based controller to automate the pneumatic press used in engine bearing 
manufacturing. 

     The paper is organized as follows: An overview of the complete bi-metallic bearing manufacturing process is 
presented in section 2. Section 3 describes the operation of the pneumatic press machine used in bearing 
manufacturing and brings out the necessity of automating it. A PLC based control system for the pneumatic press is 
proposed in section 4 to carry out feeder and pusher controls along with fault detection and safety operations. A 
flowchart is given for the automation software, which is written on RSlogix-500. Section 5 presents simulation of the 
press operations on FluidSIM-P, emulation of the program on RSLogix Emulate-500 and evaluation of the overall 
PLC based control system. Conclusion and scope of future research work are given in the last section. 

2. Overview of manufacturing process 

The manufacturing process of bearings involves a sequence of operations illustrated in fig. 1 and below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig. 1. Bimetal bearing manufacturing process. 
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The manufacturing of bi-metallic engine bearings starts with sintering, which consist in sintering of a powder of 
copper alloy (copper, lead and tin) over a steel strip. After the sintering process, rolling operation is performed in 
order to strengthen (strain hardening) both the steel back and the sintered cooper alloy. Finally, the bimetal strip is 
re-coiled, which then goes to a pneumatic press. Detailed operation of the press is described in the next section. 

 
Facing is an operation to reduce width or length of the bearing or to produce a flat and smooth surface. In 

chamfering process sharp edges of the bearing are beveled at 45˚ [4]. For the proper fitting of the bearing in 
crankshaft, the bearings are lipped. The lipping process uses another pneumatic press for operation. Deburring is a 
process of removing small piece of material remaining attached to a work piece after a modification process known 
as burr [4]. Broaching is a machining process for removal of a layer of material of desired width and depth.  Overlay 
plating on the engine bearing is made of electro-plated surface layer (0.025 µm thick) of lead-tin-copper. This 
provides embedability, long life and superior performance. 

 
Visual inspection is done to detect any defects on the surface of the bearing and to detect any missing operation 

during the manufacturing of bearing. Bearing with defects are rejected. A second stage of visual inspection is carried 
out after the electro-plating process by checking the final surface finish of the end product, i.e. the finished bearing. 
After this, proper cleaning is done and arrangements are made for packing of the bearings for shipment. 

3. Automation of pneumatic press 

     This section describes the operation of the pneumatic press and its three modes of operation, and thereafter brings 
out the necessity of automating the press operations. 

3.1 Operation of pneumatic press 
In a bearing plant, all operations like stamping, blanking, forming and coining operation is done in one stroke of 

the pneumatic press, as indicated earlier. The metal strip is fed to the press through de-coiler and straightener. A 
feeder controls the length of the metal strip to be fed according to the face length of the bearing which is done by 
servomotor. After stamping operation the strip is blanked and de-stacked, and automatically fed into right end of the 
press. As the forming operation is done, the pneumatic pusher pushes the metal forward for coining.  

 
There are basically three important parts of the pneumatic press. They are Feeding Cylinder, Pushing Cylinder, 

and Stroke Cylinder [5]. All these cylinders operate in a sequence in order to perform the required operation. The 
transfer motion system uses two systems. The first system uses feeder which feeds the metal strip to the press and 
after stamping and blanking transfers the part to a forming die. After forming operation, pusher pushes the part for 
coining operation. The pusher is the most critical component in the pressing machine, as it provides the job to be 
processed. In the mean time, it ejects the final product out. Here as soon as the pusher command is received the 
pusher operates and returns to its home position in the desired time (the time varies depending upon the press 
machine and its speed). 

 

Fig. 2. Press operation. 
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