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Creation In Disk Pad Module 
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Abstract:  The proposed are various methods and alterations in the Disk Pad Module (DPM) to improve the module productivity. The disk pad module 
has several processes which are performing, curing, baking, painting grooving, grinding, inspection printing and packing and has their corresponding 
men and machines working. But the customer demand for recently increased number of models could not be met with the current equipment and features 
as they need additional time and labor to change the machines to suit them. The area of study is selected and is evaluated based on the work study 
technique which brings out the processes to be improved. Various suggestions are made based on the results of the study to improve productivity. 
 
Index Terms:  Disk Pad Module (DPM), Increased customer demand, Improve productivity, Work study method. 

——————————      —————————— 

1 INTRODUCTION      
Productivity improvement is one of the important strategies 
towards efficient and effective production of goods. Over the 
years the use of automobiles has seen a constant hike and a 
corresponding hike in the demand and demand for its spares. 
One of the major spares that has an increased demand is the 
brakes for the vehicles, especially the disc pads whose use are 
high. To meet the increasing demand for disk pads the existing 
processes and resources needs to be managed, improved and 
modified effectively to meet the current demands. Predicting 
the demands could be tedious job, yet the improving the 
existing process would mean a lot in terms of productivity and 
the net outcome of the production module. Various methods 
and principles should be employed in estimating the current 
productivity, various factors that affect the former and effective 
ways to improve the productivity. Productivity is defined as the 
ratio between output of the wealth/products and the input of 
resources that are used in the process of production. 
Productivity usually compares the output and input by means 
of productivity index. 

 
Productivity =   OUTPUT 

INPUT 
Productivity is one of the most widely used tool to have a view 
of performance and quality of a company [8,12]. It also 
denotes the company’s utilization of the available resources in 
producing its goods and services. At national level, productivity 
has its own effects on the costs of the produce goods and 
services. An increased productivity will lead to a reduction in 
price of the goods and services and a reduced productivity will 
lead to a corresponding increase in the costs of goods and 
services. 

 
2     LITERATURE REVIEW 
The improvement of productivity in an organization is by the 
proper use of work study technique that is combined with the 
motion and time study in the activities of manufacturing.  
 
 
 
 
 
 
 
 
 
The above are techniques to manage the inventories and other 
resources including man to improve productivity [1]. The 

productivity could also be measured by means of the 
productivity index where physical and monetary units were 
used [2]. The work study method has been used in the 
production line of an automotive industry where the method is 
used to evaluate, measure and conclude on the parameters 
that were to be improved. The work measurement technique 
was extensively used [3,7,10]. Every manufacturing line in any 
plant will have a maximum capacity which is often not utilized. 
The full capacity is the attainable level of output that can be 
reached under normal output conditions without the 
lengthening of standard working hours and the period for usual  
vacations and maintenances should be allowed. These 
principles should be used in terms of utilization of the capacity 
and the resources [4]. The productivity is measure of a nation’s 
economy and the various factors which hinder its growth must 
be identified and removed [5,6,9]. Among the various methods 
that were studied, the work study is the major method that was 
highlighted as a mean to measure the productivity and the 
factors that affect it. 

 
Fig 1 

 
3   METHODOLOGY 
Work study is a method by which the performance of a 
company could be evaluated and the obtained results are 
analysed and the data are used to manage and optimise the 
use of various resources like men, machine and materials that 
are already available in the organization. The concept of work 
study has two major segments which are the work 
measurement and method study. The study basically aims at 
optimising the use of various resources rather that to waste 
them. To have a better look at the relationship between 
productivity and work study, it is highly important to examine 
more closely and to evaluate and find various factors that 
significantly affect the working efficiency and conditions. The 
work measurement which deals with the measurement of time 
in which the work is being carried out in the production line. The 
time for completion of various processes are recorded and 
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analysed for any possible improvements. The possible 
measures to reduce the time consumption are then suggested 
and implemented in the production line.  

 
4   PROPOSED WORK STUDY MODEL 

 

 
Fig 2 

 
The proposed work study model that is as suggested 
from [10]. This model has proved to be highly effective 
in the case of work study. The below model 
extensively shows the steps involved in the work 
measurement and method study and finally with 
improvement in productivity. 
 

 5   Measurement parameters 
5.1 Observed time 
The time that is directly measured to complete the specified 
operation or combination set of operations. 
 
5.2 Selected time 
A time that is represented in place of a group of times for a 
work by calculating mean, median and mode. 
 
5.3 Performance rating 
The performances of workers who operate the respective 

machines are noted to corresponding to the standard pace. 
The commonly used scale of performance is below. 
 

TABLE 1 
 

RATING 
SCALE 

DESCRIPTION 

0 No Activity 

50 
Very slow, clumsy, fumbling movements, 

operative appear half-asleep, with no interest in the 
job 

75 

Steady, deliberate, unhurried performance, as of a 
worker not on Piecework but under proper 
supervision, looks slow, but time not being 
intentionally wasted while under observation 

 
100 

Brisk. Business-like performance, as of an 
average qualified worker on piecework, necessary 
standard quality and accuracy standard rate achieved 
with confidence 

125 
Very fast, operative exhibits a high degree of 

assurance, dexterity and co-ordination of movement, 
well above that of an average works. 

 
150 

Exceptionally fast, requires intense effort and 
concentration and is us-likely to be kept up for long 
periods, a performance achieved only by a few 
outstanding workers 

 
5.4 Base Time 
It is the minimum theoretical time that is required to complete 
a single unit of output. The term base time is given as  
Base time = observed time * observed rating 
      Standard rating 
 
5.5 Standard time 

Standard time is the time that is required to do a job at 
standard performances. 
Standard Time = Basic Time + Allowances 
Considerations - Relaxation allowance – 15% 
                               Contingency allowance – 3% 
 
5.6 Relaxation allowance 
This is the time that is allocated for the operating personnel to 
recover from the physical and mental fatigue that they go 
through while working and also to allow them for their personal 
needs. This time is usually taken as 15% of the base time. 
 
5.7 Contingency allowance 
The time that is required or allocated for the events that may or 
may not happen is called contingency allowance. It is usually a 
small amount of time that will be included in standard time for 
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time study. The default contingency time will be 3% of basic 
time. 
 
5.8 Efficiency  
     = Output in minutes 

Input in minutes 
 
5.9 Increase in efficiency 

= The efficiency of proposed line – present efficiency  
   Present efficiency 
 

5.10 Increase in productivity 
= Proposed standard output – Existing output 

Existing output 
 

6   CASE STUDY 
 
6.1 Data collection 
The disc pad module of Disc manufacturing company brake 
lining limited is selected for the purpose of data collection for 
the study. The company has been in joint venture with the 
Japanese friction manufacturer Nisshinbo to be updated in 
technology and quality. The selected plant being the mother 
plant, the one that was started first has a comparatively older 
tech and machines in the production line. For the study, the 
finishing line and the preforming are selected and the time for 
various processes are observed. The methods for production 
are also evaluated 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TABLE 2 
 

 
 

The above table shows the list of timings that are observed to  
be taken by the men or machines during the operation. All of 
the timings were observed by trained personnel using precise 
and calibrated stopwatch. 
 

TABLE 3 
 

TABLE 4 
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The table 4 is filled up with the timing values like standard 
time, base time and selected time which are calculated with 
the values from the first table. These values directly show the 
performances of the finishing line and the employees who 
work in it. 

TABLE 5 

 
This table shows the time that is required to change a fixture in 
the grooving machine and setting the machine for the next  
part. 
 
6.2 Data analysis 

 
 
 
 
 

 

 
 
 
 
 
 

Fig 3 
It is evident from the above plot that the AIR WASHING 
operation consumes more time than any other operations that 
are taken into study 

 
Fig 4 

 
The chamfering time for the pads with chamfer length more 
than 15 mm is very high when compared to those with length 
less than 15 mm. 

 
Fig 6 

 
From the Fig 6, it could be inferred that most time in the above 
process is consumed for the removal of the fixture and 
installing the fixture 
 
6.3 Findings 

1. The time consumption for the ―air washing‖ process is 
very high at 119.3 seconds which should be reduced 
or eliminated. 

2. The time taken to chamfer the pads with longer 
chamfer length i.e. greater than 15mm is high and 
should be reduced. 

3. The pads with less chamfer length require more 
output from the chamfering machine, i.e. the 
productivity should be increased. 

4. The time required to change the grooving fixture is 
very high. 

The number of preform cakes per day is 2880 which requires 
an improvement that could be done in the preform machine. 
 
6.4 Suggested improvements or changes 

1. The separate air washing unit should be removed and 
the process should be integrated in the grinding 
process. Separate air nozzles should also be 
provided in the grinding machine apart from the 
one for air washing. 

2. Positive chamfer i.e. the chamfer is provided in the 
punch of the preforming and curing machines for 
the pads with chamfer length higher than 15mm. 

3. The usual output 5667 from the chamfering 
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machine for smaller pads should be increased by 
increasing the fixture and magnetic vice lengths i.e. 
the number of cavities in the fixture should be 
increased. 

4. The grooving fixture should be altered to support 
more than one product so as to reduce the fixture 
change timing. 

5. The number of cavities could be increased from two to 
three in the preform moulds for pads with single layer 
friction material. 

 
7   IMPLEMENTATION 

1. As per the findings of the study, the operation of air 
washing was found to consume about 19.13% of the 
whole 623.4 seconds required for a disk pad to pass 
through the finishing line. Hence the process of air 
washing is suggested to be integrated with the final 
grinding process in the finishing line. A row of nozzles 
was fitted to the end of the grinding machine where the 
grinded pads will pass through during the cycle. With 
the integration of the air washing in the grinding 
process. 

2. The disk pads with chamfer length more than 15 mm 
consume a greater time than those with less chamfer 
length. Hence it was suggested to avail a punch with 
positive chamfer or the chamfer provided in the punch 
itself to get the chamfered edge without separate 
process 

3. The chamfering process for the pads with chamfering 
length less than 15mm could be more effective 
chamfered in the machine. But the fact that the current 
fixture supports only a sum of 4 pads at a time. Hence 
this could not keep up with the demand from the 
customer. With the implementation of the above change 
in the chamfering process, the usual output of four pads 
per chamfer cycle is doubled with just a small increase 
in cycle time of 2 seconds. 

4. The grooving process is one which requires a change in 
the grooving fixture every time a different model pad is 
to be grooved. This changing of grooving fixture 
almost takes 858 seconds. With the modified fixture 
being installed in the grooving machine, the 
productivity of the grooving by reducing the time 
consumption to change the grooving fixture. 

5. The preform mould for the pads with single layer of 
friction material consists of two cavities as the pads 
with more layers do. But the output of dual cavity 
moulds in preforming process in not enough for the 
current demand. Hence the number of cavities in the 

mould has been increased by a number from two to 
three which takes the output up by 50%. 

 
8  RESULTS AND OUTCOMES 
It could be inferred from the plot that the post modifications in 
the finishing line has significantly reduced the overall line 
production time by about 150 seconds. Thus, the productivity is 
increased and also a man power is reduced 
 

Fig 7 
 

Fig 8 
 
The Fig 8 shows the reduction in timings due to the 
modifications that were done on the grooving fixture. This 
modification thus has reduced about half the time (458 s) 

required to change the fixture for another model pad thus 
increasing the productivity in the line. With the inclusion of the 
positive chamfer in the preform and curing moulds, the entire 
process of chamfering for the disk pads is eliminated in the 
finishing line. The pads with chamfer length greater than 
15mm avail this feature in their preform and curing moulds. 
The useful man time of about 121 seconds could be saved. 

 

 
Fig 9 

 
From the above Fig it is found that the increase in length of 
the chamfer bed and the chamfering fixture has noticeably 
doubled the output of the chamfering machine in the finishing 
line thereby improving productivity 
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Fig 10 

 
TABLE 6 

 

9   CONCLUSION 
The study being conducted is based on the work study 
technique which was suggested from the literatures. The work 
measurement, a kind of work study was successfully 
implemented on the finishing line of the Disk Pad Module. It 
was observed from the study, the various bottlenecks in the 
finishing line that tend to consume more time than other 
operations in the line. Hence, these found out bottlenecks were 
suggested with various modifications that were cost friendly 
and would also improve the productivity of the finishing line 
and the preforming process. Most of the production plants now 
are automated now which is a result of the former work studies 
that were conducted. Yet some of the companies still rely on 
the manual labour for their daily operations. Hence these are 
the potential areas where the productivity should be improved 
to meet the customer demands. The work study technique 
could thus be applied in any industry as done above to 
improve the productivity of the same. 
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