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Abstract – The objective of this paper is to present case study on a wearing insert and cutting ring for the efficient improvements in productivity with the help of various work Study Methods. In this study productivity is improved through identifying the process that involves the time required for the process as the main reason to achieve the objectives of increasing the productivity. Time and motion study is one of the necessary factors to set a standard target. The study is aimed at identifying the unwanted work processes which in turn increases the time required, efforts as well as the cost of the product. Thus the changes were made in the areas which require improving using work study methods.
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INTRODUCTION
The objective of this case study is to put the topic of productivity in perspective and productivity improvement of ''Wearing Insert and Cutting Ring''.  Accordingly, the different definitions and the measurement problems at different levels are presented in the next section and the benefits of higher productivity are discussed in final section. Productivity improvement is to do the right things better and make it a part of continuous process. Therefore it is important to adopt efficient productivity improvement technique so as to ensure individuals and organization’s growth in productivity. The aim of this chapter is to introduce and understand productivity improvement, various techniques of productivity improvement, work study and its relation with productivity improvement. In a production department of an industry there is unwanted processes are conducted often the same work can be done using less time by reducing unwanted time and adapting to less time consuming methods. Time required for overall production of product can also be reduced by making small but effective changes in the layout of the process flow of a product. 
Work study is an important management tool to achieve higher productivity. It is related to human work, method of doing work and standard of performance. The survival of any organization is dependent on use of latest technology and efficient methods of production. To improve efficiency of production it needs effective utilization of plant, equipment and labour. This can be achieved by using work study which studies method and evaluate the performance. It divides work into smaller elements, studies it, and rearranges it to get same or greater efficiency at reduced cost.
Time study is defined as a work measurement technique for recording  the times and rates of working for the elements of specified job carried out under specified conditions, and for analyzing the data so as to obtain the time necessary for carrying out the job at a defined level of performance. Time and motion study was carried out for the wearing insert and cutting ring. 
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Fig. Cutting Ring
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Fig. 2: Cutting Ring (Section View)
Problem Identification: In manufacturing the material handling equipment involves few parts which undergoes failure and need to be tested under quality assurance with maximum non-productive time. Therefore, the objective is to minimize risk factors with improved productivity in manufacturing. 
Allowances are generally applied to total cycle time as some percentage of it, but sometimes these are given separately for machine time as some % and for manual effort time some other %. However, no allowances are given for interruptions which may be due to factors which are within the operator's control or which are avoidable. 
FORMULAE:
1.    Basic time= Observed time * rating/ standard rating.
2.    Standard time= Work content + contingency delay allowance.
METHOLOGY
1. Study of Problem identification and literature review.
2. Conduction of method study and time study as per industry standard.
3. Preparation of flow process chart and finding basic time and normal time by using time study for specific operations.
4. Analyze the prepared process flow chart and Calculate standard time.
5. Calculate normal time with addition of allowances.
[bookmark: _GoBack]6. Compare existing time and calculated time required with standard time of process.
7. Finding the Productivity improvement solutions to obtain results.
DATA COLLECTION
Wearing Insert:
Raw material comes in the shop which is a casting product. This is stored in storage area to be used. Spectro-test is done on the product to check if material content in the product as per specification. After Spectro test that product is sent to the Grinding station where required surface finish is obtained. Then it is sent to the VMC-1 station where inner diameter is done. Then it is unloaded and sent to the VMC-2 station where the outer diameter is done. After that chamfering and surface finish is done on the VMC-3 setup. Hardening is done after finishing of that product is done. Then it is sent to the quality department where inspection of that product takes place, and inspection report is written. If the product passes the inspection. Then it is sent to the deburring where burrs are removed from the material using various deburring tools and machines which are operated manually. Then it is properly washed, dried and coated with a coat of oil which protects it from various corrosions. Then it is properly packed and then it is either shipped to customer or stored in the storage area.
Cutting Ring:
Raw material comes in the shop as bar. Then its dimensions are measured to see if it is as per specifications. Then ultra-test is performed manually followed by spectro test in which percentage of carbon content in material is identified. If material passes all the tests then it is transferred to storage area. After spectro-test that product is sent to the band saw floor where bar is cut as per specified dimensions. Then the cut portion is treated as raw for cutting ring. It is sent to CNC-1 setup where its internal diameter is machined as per dimensions. After ID it is sent to CNC-2 setup for outer diameter of cutting ring as per dimensions. The chamfering and finishing operation is done on CNC-3 setup. Hardening is done after finishing of that product is done. Then it is sent to the quality department where inspection of that product takes place, and inspection report is written. If the product passes the inspection. Then it is sent to the deburring where burrs are removed from the material using various deburring tools and machines which are operated manually. Then it is properly washed, dried and coated with a coat of oil which protects it from various corrosions. Then it is properly packed and then it is either shipped to customer or stored in the storage.
CONDUCTION OF METHOD STUDY AND TIME STUDY
After conducting time study and method study following data was gathered about present process and time required for it and shown in figure below.
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Fig. 3: Process Flow For Wearing Insert
	Process
	Basic Time (Min)
	Allowance
	Std. Time (Min)

	5
	85
	5
	90

	10
	40
	5
	45

	15
	50
	5
	55

	20
	22
	3
	25

	25
	10
	5
	15

	30
	6
	4
	10

	35
	15
	1
	16

	40
	2
	-
	2

	45
	5
	0
	5

	Total Time
	263


Table 1: Wearing Insert Time Chart
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Fig. 4: Process Flow For Cutting Insert
	Process
	Basic Time (Min)
	Allowance
	Std. Time (Min)

	5
	42
	3
	45

	10
	16
	4
	20

	15
	14
	2
	16

	20
	10
	5
	15

	25
	10
	5
	15

	30
	5
	5
	10

	35
	5
	5
	10

	40
	2
	-
	2

	45
	5
	-
	5

	Total Time
	138


Table 2: Cutting Ring Time Chart
ANALYSIS:
This section contains the process flows and time chart after applying proposed methods.
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Fig 5: Proposed flow  Wearing Insert
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Fig 6: Proposed Flow Cutting Ring

	Process
	Basic Time(Min)
	Allowance
	Std. Time(Min)

	5
	85
	5
	90

	10
	40
	5
	45

	15
	50
	5
	55

	20
	10
	5
	15

	25
	6
	4
	10

	30
	15
	1
	16

	35
	2
	-
	2

	40
	5
	0
	5

	Total Time
	238


Table 4:Propoed Time Chart Wearing Insert
	Process
	Basic Time(Min)
	Allowance
	Std. Time(Min)

	5
	42
	3
	45

	10
	16
	4
	20

	15
	14
	2
	16

	20
	10
	5
	15

	25
	10
	5
	15

	30
	5
	5
	10

	35
	2
	-
	2

	40
	5
	-
	5

	Total Time
	128


Table 5: Proposed time chart cutting ring
CONCLUSION
By making simple changes to the process, it can reduce the time taken for each component to improve the flow and speed up the process. From the above discussion it can be concluded that the process can be improved based on method study, work procedure and proper utilization of machine. It will improve the current process by reducing the process, time and the worker’s fatigue.
	
Particulates
(Wearing Insert)
	
Production

	
%
Increase

	
	Per shift
	Per Day
	Per Week
	

	Regular
	6
	18
	108
	7.69

	Proposed
	6.5
	19.5
	117
	


Table 6: Result Wearing Insert
	Particulates (Cutting Ring)
	Production

	%
Increase

	
	Per shift
	Per Day
	Per week
	

	Regular
	7
	21
	126
	12.5

	Proposed
	8
	24
	144
	


Table 7: Result Cutting Ring
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