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Abstract— Machining optimization has an inevitable role in 

contemporary operation of CNC and non-conventional 

machining process. The objective of this project is the 

reduction of time of machining of the cylinder holding plate. 

The cylinder holding plate is used in the earth movers for 

holding the hydraulic cylinders. The holding plate is used to 

make the movements of the buckets in the front of the earth 

movers. The cylinder holding plate is made by the help of 

VMC machines. This can be done with the help of mild steel 

plate. The profile of the cylinder holding plate is cut from 

the mild steel plate. Then the machining process is done 

with the help of drilling tool and milling cutters. The first 

process of the machining is drilling with a diameter of 

22mm. There are 8 drill of 22 mm is used in the machining 

process of the cylinder holding plate. To make the drill of 

22mm diameter need to put a drill using a 3 drill bits. The 

first drill bit is through hole drill, after that the pilot drill is 

used to make the drill more bigger than the previous drill, 

and then using the drill bit of 22mm. This time taken for 

making the drill of 22 mm in premachining process is 10min 

and in the post machining process is 30 min. The total time 

taken for making a 8 drills of ø22mm is 40 min. To reduce 

the machining time of drilling we using the tool called U 

drill of 22 mm. This tool will reduce the time of machining 

of drilling up to 50%. By changing the tool we reduce the 

50% of time of machining. 
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I. INTRODUCTION 

Time is very important in the manufacturing process. This 

paper also tells about the reduction of time in the 

manufacturing process of cylinder holding plate. The 

cylinder holding plate which is basically used in the earth 

movers. This will help to move the buckets of the 

earthmovers and also used to holding the hydraulic 

cylinders. The machining process of the cylinder holding 

plate is done in the VMC. There are large number of 

machining process are used in the cylinder holding plate 

manufacturing. The machining process are given as follows 

1.Side facing ,2. Boring, 3.Turning,  4.Milling and 

5.Drilling. The mentioned above machining process are 

done for the plate.  

II. MACHINING PROCESS 

The process of the cylinder holding plate is given as follows. 

The cylinder holding plate is made from the mild steel plate 

of 32mm. The profile of the cylinder holding plate is cut 

from the mild steel plate. Then the profile of the plate is 

taken for the machining process. After that the mild steel 

plate is undergone for the machining process in the VMC. 

The first process of the machining process is drilling of 

diameter 22mm. 

 
Fig. 1: Cylinder holding plate after the premachining 

process 

The above diagram is the diagram of the cylinder 

holding plate after the premachining process. The 22mm 

diameter drilling is done with the help of three drilling 

process. First drilling is done by the through drill, next drill 

is pilot drill and last the final drilling is 22mm drilling. After 

that the drilling process of 22mm, the hole is developed into 

the 50mm by using the milling cutters of 12.5mm. After that 

the 50 mm of hole is developed into the 82 mm same with 

the milling cutter of 25.2mm. The above mentioned process 

is the premachining process. After finishing the 

premachining process the component of 120mm outer 

diameter and 82mm of inner diameter is welded on the 

surface of the cylinder holding plate profile. The boring 

diameter of the cylinder holding plate and the inner diameter 

of the cylinder holding plate is in the same line. 

 
Fig. 2: Cylinder holding plate after the welding of the bush 

Then the cylinder holding plate is undergone for 

the finishing process. First machining is the dust cleaning 

process on the ring which is welded on the cylinder holding 

plate. After that the inner diameter of the ring is developed 

to the 90mm diameter with the using of milling cutter. Then 

the completion of the diameter development the side milling 

will done of the surface of the cylinder holding plate near 

the ring. Then completing the side milling process the drill 

of 22mm will be drilled on the side milling surface. There 

are three holes on left side of the plate and also other three 

drills of each 22mm is drilled on the right side of the plate. 

The total time for machining the cylinder holding plate is 

1hrs 56min. 
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Fig. 3: Cylinder holding plate after the completion of 

machining 

The above diagram is the finished component of 

the cylinder holding plate and the below table which tells 

about the time taken for the machining process done with 

the normal drill bits. 

S. No Machining Process 
Time taken 

(min) 

Premachining Process 

1 Drilling(ø22mm, 2 holes) 10 

2 Boring up to 50mm 10 

3 Boring up to 82mm 16 

 
Total time taken 36 

Post machining process 

1 Dust Cleaning 1 

2 
Rough Boring up to 90mm( 2 

bore,35mm depth) 
20 

3 Milling (4mm depth) 10 

4 Milling in bush(3.5mm depth) 4 

5 Finishing boring 90mm 15 

6 Drilling(ø22mm, 6holes) 30 

 
Total time taken 1hr 20 min 

Table 1. Time Taken For Machining When Using Normal 

Drill Bits 

III. TIME REDUCTION PROCESS 

The machining process is the normal machining process of 

the cylinder holding plate. The time reduction is the main in 

the machining process of the cylinder holding plate. The 

time reduction of the machining is done with the help of tool 

called U drill. The U drill of 22mm diameter is used in the 

machining process. The diagram of the U drill is given as 

follows. 

 
Fig. 4: U Drill 

The U drill is used to make the reduction of 

machining time. There are 8 drills are made with the help of 

the 3 drill bits for each drill in the normal machining 

process. The time reduction is done with the help of new 

tool called U drill. The drill of diameter 22mm is done with 

the help of single tool. This reduces the three drill bits 

drilling process. The time taken for drilling of each hole 

with the old machining process is 6min. By using the new 

tool U drill is used for the drilling process which reduces the 

time of drilling to 3min. The total time for machining the 8 

drills in the cylinder holding plate is 40 min. By using the 

Udrill the time of drilling the 8 drill is reduced to 18 min. 

After the using of the U drill tool in the machining process 

the time of machining will be reduced during the drilling 

process. The time taken for the machining process during 

the using of U drill will be tabulated below. 

S. No Machining Process 
Time Taken 

(min) 

Pre Machining Process 

1 Drilling(ø22mm, 2 holes) 4 

2 Boring up to 50mm 10 

3 Boring up to 82mm 16 

 
Total time taken 36 

Post Machining Process 

1 Dust Cleaning 1 

2 
Rough Boring up to 90mm( 2 

bore,35mm depth) 
20 

3 Milling (4mm depth) 10 

4 Milling in bush(3.5mm depth) 4 

5 Finishing boring 90mm 15 

6 Drilling(ø22mm, 6holes) 12 

 
Total time taken 1hr 2 min 

Table 2. Time Taken For Machining When Using U Drill 

IV. CONCLUSION 

This paper is fully tells about the time reduction of 

machining process of the cylinder holding plate. The 

conclusion of the paper is time reduction of the machining 

process is done with the help of the new tool called U drill. 

Here this machining time of drilling is only reduced by 

using the U drill. The machining time of drilling process is 

48min for the normal machining process. By using the U 

drill the time of machining of the drilling is reduced to 24 

min. By using the U drill the time reduced upto 50%. 
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