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Abstract— Special Purpose Machine Plays very important
role in industry to improve the productivity. In this paper we
are going to discuss about Horizontal Locus Clearance
Milling Machine. The problem associated with the machine
was that it was a tedious and time consuming part to mill the
locus clearance in the engine block on three different
machines. Also the most difficult task was to mill the portion
in locus type pattern. Also the time taken for milling
operation was quite large and there was a scope in reduction
of machining time so by reducing these two parameters of
vibration and machining time more output could be achieved.
Also in this time intense competition company could not
afford any complaints about quality of work. The above
problem could be solved by designing a machine having a
hydraulic type spindle having milling tool such that angular
or rotational motion can be achieved. Though it will increase
the cost of designing the new machine it will be nullified by
reduction in machining time.
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I. INTRODUCTION

Special Purpose Machine offers high volume production at
low cost compared to traditional machines. These are high
productivity machines with specially designed tooling &
fixtures dedicated to mass productions.

A Special purpose machine is a combination of limit
switches, sensors, automatic job clamping etc. The Special
Purpose Machines are used for mass production of 2 & 4
wheelers, trucks, engines etc.

Special Purpose Machines are suitable for mass
production of components which involve operations like
turning, boring, facing, drilling etc.

It is essential that all these operations are
synchronized in order to obtain desired products & also it is
essential that all tools and units must have complete their
operation and similarly the turret index precisely and come to
rest before tools and unit begin their work.

Il. LITERATURE REVIEW

S. Kalpakjian and S. R. Schmid [1] Manufacturing
engineering and technology, is indicated that Due to the
increasing demand for new products and greater competition
as a result of globalization, manufacturing companies face
unpredictable changes in the market. For this reason,
manufacturing systems must be designed to meet the factors
that enable the companies to remain competitive. These
factors are high quality of products, low product cost, and
flexible response to changes in the market and consumer
needs.

U. H. Farhan [2] "An integrated computer-aided
modular fixture design system for machining semi- circular

parts" suggested that using traditional machinery and
equipment was relatively inflexible and a high level of skilled
labor was required to operate and produce parts with the
required specifications. These disadvantages led to high
production costs. Therefore, production cost needed to be
reduced by improving the flexibility and efficiency of
manufacturing systems.

M. P. Groover [3] Automation, Production Systems,
and Computer-Integrated Manufacturing is suggested that in
order to improve the productivity of manufacturing systems,
some important techniques have been implemented. One of
these techniques is automation, which is a process to
automate the operation of a machine by following a
predetermined sequence of processes.

T.-C. Chang, H.-P. Wang, and R. A. Wysk [4]
Computer-aided manufacturing, is suggested that the main
advantages of automation are improving the productivity and
quality of products, reducing human errors and work piece
damage, arranging machines and other equipment efficiently,
and integrating various aspects of manufacturing operations.

A.O. Okel, K. Abou-El-Hossein2 & N.J. Theron [5]
The Design and Development of A Reconfigurable
Manufacturing System in this paper, the authors present the
development of a manufacturing system that will be easily
reconfigurable.

M. Tolouei-Rad and S. Zolfaghari [6] "Productivity
improvement using specialpurpose modular machine tools,"”
suggested the factors for achieving greater productivity.

Z. M. Bi & Sherman Y. T. Lang & V. Marcel & P.
Orban [7] Development of reconfigurable machines, this
paper summarizes our survey on the development of
reconfigurable machines (RMs).

Deepika Kar P, Dhananjay Kr Singh [8] Design of
Reconfigurable Manufacturing System this paper gives a
brief introduction on Reconfigurable Manufacturing System
with its design principles.

Nisarg Parmar [9] suggested about Design of
Fixtures Various methodology used for computer aided
fixture design and also finding the optimum location of
fixturing elements are reviewed in this paper.

Tulga Ersal, Jeffrey L. Stein [10] A Modular
Modeling Approach for The Design of Reconfigurable
Machine Tools suggested the results show that the proposed
approach is a promising step towards an automated and
integrated Reconfigurable Machine Tools (RMT) design
environment, and the challenges in order to complete this
goal are discussed.

I1l. OBJECTIVES & ADVANTAGES

Presently the company uses various types of milling
machines for different milling operation. The problem
associated with these machines is that the loading and
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unloading the engine block on these different machines is
time consuming and tedious. Sometimes it results in rough
milling and cause the operator to achieve required accuracy.

These problems can be solved by designing a
machine having hydraulic type spindle having milling tool
such that angular or rotational motion can be achieved. This
machine helps to reduce the production cost by reducing the
cycle time of manufacturing of engine block.

IV. METHODOLOGY

A. Design of Spindle unit:

The spindle unit is designed in such a way that required
performance features like achieving desired spindle power,
capable of withstanding the maximum spindle load both axial
and radial, reaching to maximum spindle speed etc. can be
achieved.

B. Design of Spindle shaft:

A Spindle shaft is serves as support or a positioner to the work
piece or tool. So for the spindle shaft design we have selected
a alloyed steel as it has higher strength as compared to the
other steels like mild steel etc.

C. Selection of Bearing:

The particular type of bearing is selected by considering the
factors like installation space, load, rotational speed, rigidity
etc.

D. Design of Gear Box:

The Gear Box is designed to provide a wide range of cutting
speed & torque from a constant speed power input. Hence it
is designed by considering the loads acting on it.

E. Selection of Lubricants:

Machine tools generally work to a high degree of accuracy
and are expected to sustain this accuracy over a long period.
This requires proper control of friction and Wear of parts
which are in relative motion. Hence lubricants are selected
not only to reduce the friction but also to transfer the
generated heat to atmosphere. So we have selected a Grease
for lubrication as it has low maintenance cost and low initial
cost along with other advantages.

F. Sealing of Rolling Bearing:

Seals are be used to retain lubricant and to prevent dirt and
other forging matter from entering element. For effective
sealing we are maintaining a 0.2 to 0.3mm radial clearance.

G. Assembly procedure for Spindle and Gear Box:

After designing of all the parts like Spindle unit, Spindle
Shaft, Gear Box along with selection of Bearings, Lubricants
etc. we are assemble all the parts together and form a single
unit.

H. Inspection after Assembly:

After all the parts being assembled we have done a inspection
on the basis of revolution of spindle per minute by using
tachometer, noise of chuck, dry run, drain oil etc.

V. CALCULATION & RESULTS

A. For Old Milling Machine: Parameter:

Working hours/shift : 8

No. of working days in Week: 6

No. of operators : 3

Working days per month : 25

B. Standard Time per min per Shift per Month:

Machine time 12

Operator time ~ : 3

Total time/unit  : 15

1) Calculations:

Machine time =12/0.85
= 1411

Operator time = 3 min. Total time/unit
= 17.11

No. of units produced/shift/month
= 8x60x25/17.11
= 701 units.
No. of units produced per months
= 701x3 (Three shifts per day)
= 2103 units.

C. For New Milling Machine:

Parameter:

Working hours/shift: 8

No. of working days in Week: 6
No. of operators: 1

Working days per month: 25

D. Standard Time per min per Shift per month:

Machine time 4.12
Operator time ~ : 0.45
Total time/unit 3 5.3
1) Calculations:
Machine time = 4.12/0.95
= 4.33
Operator time = 1 min.
Total time/unit = 5.33 No. of units
produced/shift/month
= 8x60%25/5.33
= 2264 units

No. of units produced per months
= 2264x3 (Three shifts per day)
= 6792 units

| Operation Machine | Tetal | No.of [ Operaters | Machining | Machising i
Cycle | Comnpousnts | Per shife COTE per oM per
time per month umit momth in
In Ra
min

(T 165 inil | 2108 Ik % ROK:

| SPM
NEW 53 692 1 | 15 42000
SPM

Fig. 1: Justification of new SPM locus clearance milling
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VI. CONCLUSION

Previously three men are required for each machine. But as
all operations will be done on one Special Purpose Machine
the required manpower is reduced from three to one.
Similarly the required space, wage paid, power consumption,
machining time etc. also decreases which results improved
productivity.

Also while designing we are successive in keeping
cost factor minimum. Hence with new Special Purpose
Machine we are going to save Rs. 7,17,840 per year.

Hence improved productivity helps to meet
customer demand with increased profit.
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