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Abstract 

The performance measurement of supply chain is process of 

qualifying the efficiency & effectiveness of the supply chain 

.The purpose behind this project is study & measures the 

performance of internal business process in internal supply 

chain. For fulfilling this objective a case study is carried out 

in cutting tool industry which provides a variety of product 

.The sub criteria’s for performance measurement of internal 

business process are identified with the help of industry 

people & literature. These sub criteria’s are then selected 

with the help of Analytical Hierarchy Process. These are 

total supply chain cycle time, purchase order cycle time & 

resource utilization. During the study the factors mainly 

affecting the performance of internal business process are 

identified as scheduling, maintenance & old lay out..The 

issue of maintenance is evaluate with the help of Value 

Stream Mapping.The layout is simulated & it is observed 

that the material movement time is saved by making some 

changes in existing layout. 

Key words : Supply chain,Value stream mapping, Analytical 

Hierarchy Process 

1. Introduction 

1.1 Preface 

Supply chain management (SCM) has been a major 

component of competitive strategy to enhance 

organizational productivity and profitability. In recent years, 

organizational performance measurement and metrics have 

received much attention from researchers and practitioners. 

The role of these measures and metrics in the success of an 

organization cannot be overstated because they affect 

strategic, tactical and operational planning and control. 

Performance measurement and metrics have an important 

role to play in setting objectives, evaluating performance, 

and determining future courses of actions. The concept of 

supply chain management (SCM), according to Thomas and 

Griffin (1996) represents the most advanced state in the 

evolutionary development of purchasing, procurement and 

other supply chain activities. At the strategic level, SCM is a 

relatively new and rapidly expanding discipline that is 

transforming the way that manufacturing and non-

manufacturing operations meet the needs of their customers. 

Control is also essential as both customer needs and supply 

chain performance might change with time. 

Organizations should be concerned about their cost and 

efficiency of operation. A key element in these factors is the 

time it takes to get "things" done. These "things" include 

both administrative and service functions as well as 

manufacturing of products. Reduction of operational times 

can result in dramatic improvements in both cost and  

 

efficiency. In addition, cycle time reduction can result in 

significant quality improvements. 

Initial efforts in cycle time reduction were 

primarily motivated by cost and profit considerations, with 

additional incentive provided by customer dissatisfaction. 

These early efforts were focused on the manufacturing lines. 

Internal reviews of the manufacturing operations were 

performed, and opportunities for improvement were 

identified. Tools, such as Just In Time (JIT) methods for 

reducing inventories, obtaining rapid set-up/change-over 

times, and configuring proper line layouts, were addressed. 

While these were successful in achieving improvements, it 

became obvious that only a fraction of the customer 

concerns were being addressed.The concept of Total Cycle 

Time, which was defined as the total time elapsed between 

the expression of an interest by a customer and receipt of a 

product or service by that customer.  

Significance of Total cycle time & supply chain 

performance measurement 

In today's business climate, the old adage "time is 

money" has been expanded to mean that time is a 

competitive weapon. Customer satisfaction is essential to 

companies wanting to remain competitive in today’s 

business environment. Organizations hope that reducing the 

time it takes to satisfy customer’s needs will encourage 

customers to return. Imagine manufacturing a product or 

performing a service in half the time it currently takes. 

Unfortunately, managers at most companies cannot sideline 

day-to-day operations to conduct a thorough time-

management analysis. Nor do they have the tools and 

detailed plan to implement one. They need a third party’s 

objective analysis. Total cycle time defined as the time 

between a customer’s request and the fulfillment of that 

request. Reducing cycle time is necessary not only in 

manufacturing operations but also in administrative and 

service areas, which typically consume more than half of the 

total time to process customer orders. By reducing the cycle 

time in manufacturing and administrative processes, 

companies are finding that they can respond faster to 

customers and become more flexible in dealing with 

marketplace changes. 

The performance of supply chain is always the 

issue of great concern for the industry. The performance of 

the industry is depending on the performance of its supply 

chain. The performance of internal supply chain is mainly 

depending upon the performance of internal business 

process. There are some factors affecting on the efficiency 
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of internal business process. Those factors are supply chain 

cycle time, capacity utilization, inventory cost etc. Hence in 

this study the main focus is on improvement of internal 

business process by reducing cycle time in internal supply 

chain . 

 

2. Literature Review 

2.1 SUPPLY CHAIN MANAGEMENT:  

The term “supply chain management” arose in the 

late 1980s and came into widespread use in the 1990s. Prior 

to that time, businesses used terms such as “logistics” and 

“operations management” instead. Some definitions of a 

supply chain are offered below: 

“A supply chain consists of all stages involved, directly or 

indirectly, in fulfilling a customer request. The supply chain 

not only includes the manufacturer and suppliers, but also 

transporters, warehouses, retailers, and customers 

themselves.”— From Chopra and Meindl in their book 

Supply Chain Management: Strategy, Planning, and 

Operations 

“A supply chain is a network of facilities and distribution 

options that performs the functions of procurement of 

materials, transformation of these materials into 

intermediate and finished products, and the distribution of 

these finished products to customers.”—from Ganeshan and 

Harrison at Penn State University in their article An 

Introduction to Supply Chain Management.  

 

There is a basic pattern to the practice of supply chain 

management. Each supply chain has its own unique set of 

market demands and operating challenges and yet the issues 

remain essentially the same in every case. Companies in any 

supply chain must make decisions individually and 

collectively regarding their actions in five areas: 

2.2 INTERNAL SUPPLY CHAIN: 

The internal supply chain is that portion of a given 

supply chain that occurs within an individual organization. 

Internal supply chains can be quite complex. Given the 

multidivisional, international organizational structures found 

in many businesses, it is not uncommon for the internal part 

of a supply chain to have multiple “links” that span the 

globe. Developing an understanding of the organization’s 

internal supply chain is often an appropriate starting point 

for firms considering an SCM initiative. In these 

multidivisional structures, the employees of one division 

often view the “other” divisions in much the same manner as 

they would external suppliers or customers.  

. 

            F.T.S.Chan [1]  convinced that the supply chain is an 

important element in logistics development for all industries. 

It can improve efficiency and effectiveness of not only 

product transfer, but also information sharing between the 

complex hierarchies of all the tiers. There is no systematic 

grouping of the different performance measures in the 

existing literatures. This paper presents the formulization of 

both quantitative and qualitative performance measurements 

for easy representation and understanding. 

Apart from the common criteria such as cost and 

quality, five other performance measurements are defined: 

resource utilization; flexibility; visibility; trust; and 

innovativeness. In particular, new definitions are developed 

for visibility, trust, and innovativeness.  

In addition, a multi-attribute decision-making 

technique, an analytic hierarchy process (AHP), is used to 

make decisions based on the priority of performance 

measures. This paper 

outlines the application and particularly the pair wise 

comparison which helps to identify easily the importance of 

different performance measurements. An example from the 

electronic industry is used to demonstrate the AHP 

technique. 

        Rajat Bhagwat, Milind Kumar Sharma [2] develops a 

balanced scorecard approach for supply chain management 

(SCM) that measures and evaluates day-to-day business 

operations from following four perspectives: finance, 

customer, internal business process, and learning and 

growth. Balanced scorecard has been developed based on 

extensive review of literature on SCM performance 

measures, supported by three case studies, each illustrating 

ways in which BSC was developed and applied in small and 

medium sized enterprises (SMEs) in India. The paper further 

suggests that a balanced SCM scorecard can be the 

foundation for a strategies system provided that certain 

development guidelines are properly followed, appropriate 

metrics are evaluated, and key implementation obstacles are 

overcome. The balanced scorecard developed in this paper 

provides a useful guidance for the practical managers in 

evaluation and measuring of SCM in a balanced way and 

proposes a balanced performance measurement system to 

map and analyze supply chains. While suggesting balanced 

scorecard, different SCM performance metrics have been 

reviewed and distributed into four perspectives. This helps 

managers to evaluate SCM performance in a much-balanced 

way from all angles of business. 

     

Santos,Sonia,J.Borges,Paulo[3] propose a 

framework model to help companies measure and evaluate 

the performance of their supply chains. Once that actually, 

companies operate their business in an increasingly 

changeable and unpredictable environment, where 

competition assumes a global scale, they need to look for 

new ideas, new tools and new methods. The proposed 

framework grounds on the methodology of performance 

measuring systems, applying to the measurement of both 

tangible and intangible assets, and also measuring supply 

chain performance internally and externally. The framework 

developed enhance the use of a group of metrics across all 

organization, this metrics are a fundamental part of a 

measuring system adapted to strategy, goals, key 

performance areas, process elements and activities, enabling 

evaluating defined goals, leading to decision making and the 

implementation of improvement actions. The 

implementation of a performance measurement system is a 

complex task once that need the involvement of all 

organization, to perform a set of rules to make the system 

effective.  
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2.3 Analytic Hierarchy Process (AHP): 

 

Charan,Shankar,Rajat[4] introduced Analytic 

hierarchy process (AHP) based decision model presented the 

structures of the problem related to selection of supply chain 

performance measurement system in a hierarchical form 

with alternatives available to the decision maker. AHP is a 

suitable approach for undertaking quantitative as well as 

qualitative analysis. The approach differs from other multi-

criteria as subjective judgments are readily included and the 

relevant inconsistencies are dealt with appropriately. The 

final outcome of the AHP is an optimum choice among 

decision alternatives. Thus, AHP based approach proposed 

in this paper provides a more realistic and accurate 

representation of the problem for selecting supply chain 

performance measurement system.  

Thomas L.Satty [5] convinced that decisions 

involve many intangibles that need to be traded off. To do 

that, they have to be measured alongside tangibles whose 

measurements must also be evaluated as to, how well; they 

serve the objectives of the decision maker. The Analytic 

Hierarchy Process (AHP) is a theory of measurement 

through pair wise comparisons and relies on the judgments 

of experts to derive priority scales. It is these scales that 

measure intangibles in relative terms. The comparisons are 

made using a scale of absolute judgments that represents 

how much more; one element dominates another with 

respect to a given attribute. The judgments may be 

inconsistent, and how to measure inconsistency and improve 

the judgments, when possible to obtain better consistency is 

a concern of the AHP. The derived priority scales are 

synthesized by multiplying them by the priority of their 

parent nodes and adding for all such nodes. 

Jiaqin Yang,Ping Shi [6] has proposed the Analytic 

Hierarchy Process (AHP) as an emerging solution approach 

to large, dynamic, and complex real world multi-criteria 

decision making problems, such as the strategic planning of 

organizational resources and the justification of new 

manufacturing technology. This paper presents an 

application of the AHP in firms' long-term overall 

performance evaluation through a case study in China. An 

effective evaluation of firm's overall performance is a key 

step for firm's long-term strategic planning process. As such, 

the methodological approach of evaluating firm's overall 

performance has attracted recent research interests, 

especially for firms under its unique economic, financial, 

and marketing conditions in China. The result of this study 

shows that such an AHP application can assist managers to 

effectively evaluate firm's overall performance in their long-

term strategic planning process even under complex 

economic and marketing conditions. 

 

 

  2.4 CYCLE TIME OVERVIEW: 

Cycle time is the total elapsed time required to 

complete a business process. All too often only a small 

percentage (e.g., three to five percent) of the total elapsed 

time required to complete a process has anything to do with 

“real work.” The rest of the time is typically devoted to a 

wide range of counterproductive, time-consuming activities 

and events. Identifying, improving, and/or eliminating these 

time-consuming activities represent one of the major SCM 

opportunity areas. However, cycle time reduction is not just 

about completing a process quickly (i.e., speed for the sake 

of speed); it is concerned with completing the given process 

effectively. By focusing on key processes, supply chain 

member organizations can significantly improve cycle time 

performance, improvements that can provide a source of 

competitive advantage for the supply chain.  

Causes of Long Cycle Times: 

A number of causes of long process cycle times can 

be found in a supply chain environment. In examining 

supply chain processes, typically one or more of the 

following causes will be present. Several common causes of 

long process cycle times and key issues that should be 

addressed when these situations are encountered include, but 

are not limited to, the following: 

a) Waiting 

b) Non-Value-Added Activities 

c) Batching 

d) Excessive Controls 

e) Lack of Synchronization in Materials Movement 

f) Ambiguous Goals and Objectives 

g) Lack of Information 

h) Poor Communication 

i) Limited Coordination 

j) Limited Cooperation 

k) Lack of/Ineffective Training 
  

3. Methodology 

The performance of supply chain is generally 

measured by the company according to financial view only. 

But as technology advances the need is developed to 

measure the performance according to other perspective 

also. The criteria for performance measurement of internal 

supply chain is selected as internal business process. 

3.1 Data Collection:  The data is collected by 

means of observation and readings during case study in case 

company . 

1) Total supply chain cycle time: 

Table 1 Total supply chain cycle time 

Sr.n

o. 

Materi

al 

move

ment 

time 

Operat

ion 

time 

Loadi

ng 

time 

Unload

ing 

time 

Actu

al 

Tota

l 

supp

ly 

chai

n 

cycl

e 

time 

Standar

d 

T.S.C.

C.T. 

1 31 hrs. 73.07 

hrs 

8 hrs. 0.32hrs

. 

113.

02 

hrs 

110 

hrs. 

2 30.30 

hrs. 

73.07 

hrs 

8 hrs. 0.36 

hrs. 

112.

13 

hrs 

110 

hrs. 



Spvryan’s International Journal of Engineering Sciences & Technology (SEST) 

ISSN : 2394-0905 

Issue 2 Volume 1 

Paper : 21 

Page 4 of 10 

3 35.25 

hrs. 

73.07 

hrs 

9 hrs. 0.35hrs

. 

118.

06 

hrs 

110 

hrs. 

4 31 hrs. 73.07 

hrs 

8 hrs. 0.32hrs

. 

113.

02 

hrs 

110 

hrs. 

5 31 hrs. 73.07 

hrs 

8.50 

hrs. 

0.31 

hrs. 

110.

42 

hrs 

110 

hrs. 

 

              

2) Purchase order cycle time: 

Table2:  Purchase Order Cycle Time 

Sr

. 

N

o 

P. O 

.NO. 

Custom

er 

request 

date 

(P.O.) 

Expecte

d receipt 

date 

Actual 

delivery 

date  

Total 

time 

Targ

et 

time 

1 
A45

02 
22/02/2

010 

08/04/2

010 

11/04/2

010 

45 

days 

42 

days 

2 
B00

32 
22/02/2

010 

25/02/2

010 

26/02/2

010 

44 

days 

43 

days 

3 
B00

37 
25/03/2

010 

30/03/2

010 

30/03/2

010 

47 

days 

45 

days 

4 
A41

58 
22/04/2

010 

25/04/2

010 

26/04/2

010 

44da

ys 

42 

days 

5 

    

B00

38 

25/06/2

010 

27/06/2

010 

28/06/2

010 

43 

days  

42  

days 

3) Capacity Utilization: 

 Machine resources : 100% Utilization 

 Material resources : 100% Utilization 

 But due to absenteeism &lack of skill there is side 

effect of human resource on cycle time. If there are 

2 workers are absent then the production is lagging 

by 16 hrs.likewise this the human resource affect 

the cycle time.  

3.2 Structural Interview and Discussion  

The first step in any performance measurement procedure is 

to establish the criteria to be used for assessing the 

performance with the help of literature & structural 

interview .After defining the criteria for performance 

measurement, the measures has decided. The structured 

interview consists of the general characteristics of the 

company, model or the type of method used for performance 

measurement.  

3.3 Selection of criterias with Analytical Hierarchy 

Process. 

After defining the criteria for performance 

measurement, the measures have been decided. The 

structural interview has been conducted in the case company 

to decide measures of internal business process. These 

measures have been selected on the basis of AHP.These 

measures are as follows. 

1) Total supply chain cycle time(TSCCT) 

2) Purchase order cycle time(POCT) 

3) Capacity utilization(CUT) 

4) Supplier lead time(SLT)  

5) Total inventory cost(TIC) 

6) Supplier rejection rate(SRR) 

3.3 Analytical Hierarchy Process (AHP) to find the 

weights of the measures. 

In this, the % of intensity of factors like material 

movement, loading time unloading time & operator’s 

efficiency have been finalized by discussion in structural 

interview. •  

• To weight and compare pair-wise for all criteria. 

 

The pair wise comparison will be on the base of 

Satty’s scale which is mentioned below:  

Table 3 Satty’s Scale 

 

 
   

a) Preparation of pair wise comparison matrix. 

(Mathematical Formulation of problem): - 

The pair wise comparison is done on the basis of decision 

makers views. It may appear as follow: 

 

Table 4 Comparison matrix 

 TSCCT POCT SLT CUT TIC SRR 

TSCCT 1 1 2 1 3 3 

POCT 1 1 4 1 3 3 

SLT 1/2 ¼ 1 1 2 2 

CUT 1 1 1 1 1 1 

TIC 0.333 0.333 0.5 1 1 1 

SRR 0.333 0.333 0.5 1 1 1 

  

Table 5 Criteria and weight age 

 

 

 

 

 

 

 

 

 

 

 

b) After preparing the matrix normalize it & find the 

weight of the each criterion it may appear:-  

 

c)  Conduct consistency test. 

 

Calculate the consistency ratio CR = CI / RI. Usually, a CR 

of 0.1 or less is considered as acceptable, and it refers an 

Criteria Weights 

TSCCT 24 % 

POCT 28% 

CUT 16% 

SLT 14% 

TIC 9% 

SRR 9% 
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informed judgment attributable to the knowledge of the 

analyst. 

CR = 0.0726 / 1.25 

      = 0.05808 ….. < 0.1 

. If C.R < 0.10 then the matrix is consistent.       

 As the C.R. is less than the 0.10 hence consistency test 

result is positive and assigned weight age are confirmed. 

The following criteria’s are confirmed after consistency test 

 

 

 

 

 

 

 

 

1  Reasons For Longer Cycle Time 

From the detailed study of the assembly processes, material 

flow paths, store, material procurement process we 

identified various reasons that are responsible for delay. 

Table 7 Reasons For Longer Cycle Time 

Sr.No

. 

Reasons For  Longer Cycle 

Time 

Percentage 

Delay 

1 Material Handling 10% 

2 Loading Time 5% 

3 Unloading Time 3% 

4 Maintenance 21% 

5 Machine Condition 6% 

6 Operator Skill 7% 

7 Ergonomical Condition 3% 

8 Waiting 10% 

9 Repeating process activities 5% 

10 Batching 15% 

11 Old Layout 15% 

Among the above reasons are mainly related with 

production and. internal supply chain. So we consider 

internal supply chain is the main constraint and Maintenance 

as main hurdle in minimizing the cycle time. So the issue of 

Maintenance is to be sought out using VALUE STREAM 

MAPPING to reduce the cycle time. 

 

 VALUE STREAM MAPPING 

 

Value stream mapping (VSM) is not only a communication 

tool but also a business planning tool. Creating a value 

stream map will allow the industry to document current 

production lead time, inventory levels and cycle times in 

order to determine the ratio of value added to total lead time 

of the product being analyzed, creating a vision of an ideal 

value flow. 

The creation of VSM is divided into five basic steps: 

  Identify the product. 

 Create a current VSM. 

  Evaluate the current map, identify problem areas. 

  Create a future state VSM. 

  Implement the final plan. 

For creating the current VSM it is necessary to study the 

present process flow. Also the data regarding the product & 

manufacturing process is to be collected & analyzed. Also 

the value added activities & non value added activities are 

also to be segregated. 

So following steps to be taken to create the current VSM 

  Define the product 

 Collect the required information 

  Formulate the data from field data 

The Process Map 
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Current Process Map 

 

Cycle Time Calculation 

 

Uptime Calculation 

Uptime=Available time-Total Nonproductive time 

Available time is the time planned to complete the 

complete batch of reamer. 

The nonproductive time includes material movement 

time,loading time ,unloading time etc. 

The company works in 3 shifts. 8 hrs shift =8*60=240 

min/shift 

Total time available/day=240*3=720 min. 

Lunch time=30 min./shift 

Tea & snacks/shift =10 min. 

Setting time/shift= 3 min 

General work/shift = 12 min 

Total productive time/shift=240-(30+10+3+12)=185 min. 

Criteria Weights 

TSCCT 24 % 

POCT 28% 

CUT 16% 
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Total productive time/day=720-3*(55)=555 min. 

Uptime/day=(720-165)=555 min. 

 

 

Sr.no

. 

ProcessName Available 

Time(min.

) 

Average 

Nonprod. 

time(min.

) 

Uptime 

(min.) 

1 Cutting  61920 500 61420 

2 Inspection 61920 150 61770 

3 step Turning 61920 500 61420 

4 Butt Welding 61920 6000 55920 

5 H.T. 61920 9375 52545 

6 Inspection 61920 150 61770 

7 Facing & 

Turning 

61920 

600 61320 

8 Straightening 61920 600 61320 

9 Tang milling 61920 5875 56045 

10 Flutting 61920 6000 55920 

11 filling 61920 1000 60920 

12 H.T. 61920 6500 55420 

13 Inspection 61920 150 61770 

14 Straightening 61920 600 61320 

15 flute sharpning 61920 1000 60920 

16 Dia . Grinding 61920 650 61270 

17 Dia . Grinding 61920 1000 60920 

18 Lead 

sharpening 

61920 

1000 60920 

19 Inspection 61920 150 61770 

20 O.D.Sharpenin

g 

61920 

500 61420 

21 lead grinding 61920 1000 60920 

22 packing 61920 250 61670 

23 Inspection 61920 500 61420 

 

 

Pareto Analysis for Long cycle time 

Sr.no. Process Name Average 

Nonprod. 

time(min.) 

Cumulative 

  

1 Cutting  500 500 

2 
Inspection 150 650 

3 
step Turning 500 1150 

4 
Butt Welding 6000 7150 

5 H.T. 9375 16525 

6 
Inspection 150 16675 

7 Facing & 

Turning 600 17275 

8 
Straightening 600 17875 

9 
Tang milling 5875 23750 

10 Flutting 6000 29750 

11 filling 1000 30750 

12 H.T. 6500 37250 

13 
Inspection 150 37400 

14 
Straightening 600 38000 

15 

flute sharpning 1000 39000 

16 
Dia . Grinding 650 39650 

17 
Dia . Grinding 1000 40650 

18 Lead 

sharpening 1000 41650 

19 
Inspection 150 41800 

20 
O.D.Sharpening 500 42300 

21 
lead grinding 1000 43300 

22 packing 250 43550 

23 
Inspection 500 44050 
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Long Cycle time improvement strategies: 

 From the observation & discussion we have found 

out following causes for long cycle time other than 

Maintenance. 

 

 Shortage of skilled manpower 

  Old layout 

 Batching 

 

 Shortage of skilled manpower : 

In this organization there is a shortage of skilled 

operator especially in milling & grinding section. 

Therefore the operating time & waiting time is high 

at this section. Also we observed that there are less 

no of casuals or helpers for the operator. So it 

results in high material movement time. To 

minimize this the operator are to be trained under 

the special training programme.Also we suggest 

that company should hire some helper especially 

for above sections. 

 Old layout : 

During field study it is observed that the layout is 

somewhat complex eg, the w/p is travel from 

cutting to turning section then welding ,H.T. and 

again turning so the w/p is to travel some extra  

dist. .So if in existing layout only we make the 

changes instead of new layout then also we can 

reduce significant amount of time.Therefor we 

have simulate the existing layout & four 

alternatives has been prepared .In every alternative 

there is reduction in time. 

 Unorganized workplace : 

During the field data collection we saw that the 

workplace is not well organized.for the manual 

work they were not maintaining “5s” properly.so 

we have suggested setting their equipment in the 

correct place especially in heat treatment,milling 

packing & dispatching section where the manual 

work is more.so it is suggested that there is need of 

following the “5s” on the floor. 

  

 Maintenance : 

While working on the field it is notice that the 

schedule of preventive maintenance (PM) is not 

properly followed on the shop floor. The process of 

Total Productive Maintenance (TPM) is not 

followed in the said industry .So to avoid the 

problems regarding maintenance can be minimized 

by implementing the process of TPM.The objective 

of TPM is to maintain the plant & equipment in 

good condition without interfering with the daily 

process.The maintenance chart of the company is 

given as follows. 

The company works 21 hrs in a day with three 

shifts & has six day week.It has 126 hrs effectively 

available in a week for working. 

The charts given below are for production & non 

production time,Noman,Breakdown etc. 

From the below chart we can understand that which 

machine is running smoothly & which is facing 

problem. 

 Chart for Production time & Non production time 

Sr.

No

. Machine  Name 

Machin

e  Code 

Produ

ction 

Non 

Producti

on 

      
Time 

in hrs. 

Time in 

hrs. 

1    LASON LK-1 1101 129.79 14.21 

2 

WOGNER 

CUTTING M/C 1109 125.28 18.72 

3 

 HT CENTRE 

LATHE SL-40 

1202- 

SL-40 130.82 13.18 

4 

   HT CENTRE 

LATHE ST-40 

1203- 

ST-40 

132.02

7 11.973 

5 MADRAS LATHE 1209 130.87 13.13 

6    UMA LATHE 1210 

131.61

5 12.385 

7 

ENTERPRISE 

LATHE 1214 128.52 15.48 

8 

   ENTERPRISE 

LATHE 1215 131.88 12.12 

9 

   BEM 

STRAIGHENING 

PRESS 1 1217 131.65 12.35 

10 AUTO LATHE 1 1222 131.68 12.32 

11 AUTO LATHE 2 1223 131.92 12.08 

12 

   BF MILLING 

M/C 1305 120.38 23.62 

13 

  TURNING M/C 

(TRISHUL) 1329 

123.43

85 20.5615 
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14 

 HM 

CYLINDRICAL 

GRINDER 1 1403 123.57 20.43 

15 

   HM 

CYLINDRICAL 

GRINDER 2 1404 128 16 

16 

TOOL & CUTTER 

M/C 1 1402 131.82 12.18 

17 

  TOOL & 

CUTTER M/C 2 1404 126.7 17.3 

18 WELDING M/C 1 1954 115.39 28.61 

19    WELDING M/C 2 1963 123.3 20.7 

20 

   GROUP OF 

H.T.M/C 2000 115.51 28.49 

21 

   BEM 

STRAIGHTING 

PRESS 2 2059 132.55 11.45 

22 

  

STRAIGHTENING 

M/C 1  2074 132.2 11.8 

23 

  

STRAIGHTENING 

M/C 2 2075 132.16 11.84 

 

 

             

Chart for Breakdown time 

Machine  

Code Machine  Name 

M/C .Break 

Down (HRS) 

1101    LASON LK-1 16.07918182 

1109 

WOGNER CUTTING 

M/C              

1202- SL-

40 

 HT CENTRE LATHE 

SL-40 11.875 

1203- ST-

40 

   HT CENTRE LATHE 

ST-40 14.94318182 

1209 MADRAS LATHE   

1210    UMA LATHE 11.36363636 

1214 ENTERPRISE LATHE 3.579545455 

1215 

   ENTERPRISE 

LATHE 11.875 

1217 

   BEM 

STRAIGHENING 

PRESS 1 14.94318182 

1222 AUTO LATHE 1   

1223 AUTO LATHE 2 1.136363636 

1305    BF MILLING M/C 3.579545455 

1329 

  TURNING M/C 

(TRISHUL) 11.875 

1403 

 HM CYLINDRICAL 

GRINDER 1 14.94318182 

1404 

   HM CYLINDRICAL 

GRINDER 2   

1402 

TOOL & CUTTER M/C 

1 1.136363636 

1404 

  TOOL & CUTTER 

M/C 2 3.579545455 

1954 WELDING M/C 1 11.875 

1963    WELDING M/C 2 14.94318182 

2000    GROUP OF H.T.M/C   

2059 

   BEM STRAIGHTING 

PRESS 2 1.136363636 

2074 

  STRAIGHTENING 

M/C 1  3.579545455 

2075 

  STRAIGHTENING 

M/C 2 11.875 

 

From above TABLE it is clear that the breakdown 

occurrence is max. at cutting m/c,lathe ,grinding m/c & 

welding m/c. 

 

Chart for Noman time 

Machine  

Code Machine  Name 

NO MAN 

(HRS) 

1101    LASON LK-1 1.041936791 

1109 WOGNER CUTTING M/C   

1202- SL-

40 

 HT CENTRE LATHE SL-

40 6.545786062 

1203- ST-

40 

   HT CENTRE LATHE ST-

40 6.385737439 

1209 MADRAS LATHE 6.918557536 

1210    UMA LATHE 2 

1214 ENTERPRISE LATHE 6.545786062 

1215    ENTERPRISE LATHE 6.385737439 

1217 

   BEM STRAIGHENING 

PRESS 1 6.918557536 

1222 AUTO LATHE 1 4 

1223 AUTO LATHE 2 6.545786062 

1305    BF MILLING M/C 6.385737439 

1329 

  TURNING M/C 

(TRISHUL) 6.918557536 

1403 

 HM CYLINDRICAL 

GRINDER 1 3 

1404 

   HM CYLINDRICAL 

GRINDER 2 6.545786062 

1402 TOOL & CUTTER M/C 1 6.385737439 
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1404   TOOL & CUTTER M/C 2 6.918557536 

1954 WELDING M/C 1 5 

1963    WELDING M/C 2 6.545786062 

2000    GROUP OF H.T.M/C 6.385737439 

2059 

   BEM STRAIGHTING 

PRESS 2 6.918557536 

2074   STRAIGHTENING M/C 1  3 

2075   STRAIGHTENING M/C 2 6.545786062 

 

From the above table  we know that the ‘Noman’ condition 

occur on lathe ,grinding m/c & welding m/c. 

From the collected data it is clear that maintenance is one of 

the major factor responcible for longer cycle time. The 

following recommendations are suggested to reduce the 

cycle time through proper maintenance scheme. 

Implement Total productive maintenance(TPM) effectively 

throughout the plant. 

Keep work surface clean to prevent wear 

Checking the lubrication regularly if needed lubricant the 

machine. 

Reporting oil leakages 

Being alert and recognizing unusual noise,vibrations,smell 

& temp. which signify impending failure. 

Checking bolts for tightness. 

Reporting any deterioration in product quality before the 

issue goes out of control. 

Avoid the ‘Noman’ condition by making an alternative 

arrangement at the place where it is required. 

 

. 

Store

Cutt Cutt INS

STUR

BUTWELD HT INS

FA
CI
N
G

S
T
R
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U
R

I
N
S

Mil FLU INS

HT STR INS

Shrp        
CYLGRD                      
ODSHRP                             
LEADGRD
INS

MK PK

1:04
0:43:5 0:05

0:42:9
72 Hrs

0:05

5 Hrs 1:24

0:05

1:52

1:24

1:48

0:05

21:47

0:053:100:32:36

1:42

0:10
0:30

Rea
mer

Total Time : 120 Min

 

Probable Map After Implementing “VSM” 

 

5’S’ 

Sr.No. Meaning (japanies) Saving of time due 

execution of 5’S’ 

1’S’ Safety 175 

2’S’ Seri-Sort out 140 

3’S’ Seition-Systamatic 

Arrangement 

155 

4’S’ Seiktsu-Standardisation 

Shitsuke –Self Discipline 

160 

5’S’ Seiso-Cleaning the 

workplace/equipment 

75 

  705=11.75 hrs. 

Breakdown 

Sr.No

. 

Machin

e  

Breakdow

n (hrs.) 

Activity Breakdow

n after 

PM (hrs) 

1 LaSon 

lathe 

LK1 

16 Preventive 

Maintenan

ce 

8 

2 HT 

lathe 

ST 40 

15  7 

3 Bem 

Press 

15  9 

4 HM 

Grinde

r 

15  8 

5 Frictio

n 

Weldin

g M/C 

15  7 

  76  39 
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No Man 

 Total Production Lagging  due to absenteeism & 

lack of sufficient casuals=56 hrs 

 Recommendation of recruit  one skilled operator & 

two casuals 

 Due  to above recommendation total saving in  

production hrs= 45 hrs 

Simulation 

 Layout Simulation is done as the existing layout is 

very much complex ,due to this the material 

movement time become longer. 

 Some changes with the help of simulation are made 

in existing layout. 

 The total material movement time before 

simulation= 210 min.=3.5 hrs. 

 The total material movement time before 

simulation= 160 min.=2.5 hrs. 

 Saving in time =1 hrs. 

Conclusions 

 The performance of internal business process in 

supply chain is carried out with the help of three 

criterias by doing a case study in cutting tool 

industry. These criterias are total supply chain 

cycle time, purchase order cycle time & Capacity 

utilization. During this work it is observed that 

performance of internal business process is 

varying. During the case study it is observed that 

there is a considerable variation in the cycle time. It 

is also found that there are some significant factors 

which are mainly affecting the cycle time & 

ultimately the performance of internal business 

process. These factors include Layout, Machine 

Availability, Maintenance, loading time unloading 

time, ergonomical condition Operator’s efficiency, 

Machine condition, Scheduling,.  

 The effect of these factors is mainly cause the 

variation in cycle time. The long cycle time is 

control by the effective & appropriate change in  

existing layout .The changes in existing layout are 

made with the help of simulation. The material 

movement time is reduced by 35% with the change 

in layout. Using value stream analysis & TPM we 

can get breakthrough in maintenance problem. The 

breakdown time is reduced by 50 %, The cycle 

time can also be reduced by implementing ‘5S’ 

effectively by 12 hrs. 
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