
IJSRD - International Journal for Scientific Research & Development| Vol. 3, Issue 03, 2015 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 1982 

Optimizing Efficiency by Problem Reduction in Press Machine 
Chandra Kanth pareek

1 
Dr.Vasantha Kumar. S. A

2 

1
Department of Management Engineering 

2
Industrial Engineering and Management 

1,2
DSCE, Bangalore, India

Abstract— The main objective of the project is to increase 

the availability of a machine and to reduce the down time of 

a machine to maximize production capacity i.e. reduce 

MTTR (Mean Time To Repair) and increase MTBF (Mean 

Time To Repair).The project is carried out on 21C press 

machine, Six months data was collected which clearly 

showed that this machine encountered highest number of 

breakdowns comparing to other machines in the plant. All 

the reason for the breakdown has been analyzed and 

inspected by the method of Fish bone diagram. By this 

analysis and methods the root causes of the breakdowns 

were identified. By all these procedures the availability of 

the machine will increases and also increases the production 

capacity, minimizes the maintenance cost and reduces the 

down time. It can be achieved by facilitating and 

standardizing the repair methodology and also the system 

can be adapted to other machines also. 
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I. INTRODUCTION 

   Machine maintenance is gaining importance in industry 

because of the need to increase reliability and to decrease 

the possibility of production loss due to the machine 

breakdown. Schedule preventive maintenance reduces the 

regular breakdowns and increases the availability of 

machine. Detection of faults like imbalance, shaft 

misalignment, gear failure and bearing defects is possible. 

These signals can also be used to detect the incipient failures 

of the machine components, through the online monitoring 

system, reducing the possibility of catastrophic damage and 

the down time. Maintenance is an activity to ensure that 

equipment is in a satisfactory condition and reliable. The 

goal of maintenance is to ensure that the performance of the 

equipment is satisfactory. A good maintenance system 

contributes to efficiency, customer service, high quality, 

safety, on time delivery, and customer satisfaction. For 

complex mechanical equipment containing Ｎ units the 

optimal repair system proposed to minimize the 

maintenance cost rate, the model is subject to the 

availability and the reliability. The ability to forecast 

correctly equipment standard repair system timing 

requirements not only helps optimizing equipment uptime 

but also minimizing negative impacts on manufacturing 

production efficiency [1]. A conception of the production 

scheduling and number of breakdown in industries was 

taken for the research work. Thus, there is an intense need 

for manufacturing industries to reduce unexpected 

breakdowns and remain competitive, and motivating 

maintenance operations should be integrated into production 

scheduling models [2]. 

II. PROBLEM DEFINITION 

Press is a critical machine. As the number of problem over 

exceeding the minimum acceptable level of breakdowns. 

Due to this frequent breakdown, there is decreasing in 

production capacity and MTBF and also decreases the 

machine availability. Hence the problems are analyzed to 

reduce the MTTR 

III. DATA COLLECTION 

Data Collection is an important aspect of any type of 

research study. Inaccurate data collection can impact the 

results of a study and ultimately lead to invalid results .Data 

is essential for investigating the Root Cause of the problem. 

Data also provides the foundation for: 

 Defining the current performance 

 Identification of root cause 

 Measuring progress 

 Verifying effectiveness of solutions 

A. Goal of the data collection is: 

 Probe the data to determine what happened during 

the occurrence 

 Describe how it happend 

 Understand why It happened 

B. Failure data collection: 

The following information is available in maintenance data 

log books or log sheets and if computerized, data is 

available in equipment history sheets. 

 The data about the causes of breakdown 

 Breakdown hours 

 Repair time, inspection time and maintenance 

action taken 

 Parts replaced 

 The data should also include the failure reasons 

related to machine, material, process, environment 

etc. These data, after analysis, will be helpful in the 

redesigning during the availability improvement 

attempt. 

C. Fish bone diagram also called as Cause and Effect 

Diagram: 

Fishbone analysis is an example of ‗root cause analysis 

‗specifically, it„s a type of cause and effect diagram which 

helps you to think through causes of a problem thoroughly. 

Their major benefit is that they push you to consider all 

possible causes of the problem, rather than just the ones that 

are most obvious. 

This approach works on two principles: 

1) The true problem must be understood before action 

is taken. 

2) Problems are often masked for a variety of reasons. 
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        Causes are usually grouped into major categories to 

identify these sources of variation. The categories typically 

include: 

 People: Anyone involved with the process. 

 Methods: How the process is performed and the 

specific requirements for doing it, such as policies, 

procedures, rules, regulations and laws. 

 Machines: Any equipment, computers, tools, etc. 

required to accomplish the job. 

 Materials: Raw materials, parts, pens, paper, etc. 

used to produce the final product. 

 Measurements: Data generated from the process 

that are used to evaluate its quality. 

 Environment: The conditions, such as location, 

time, temperature, and culture in which the process 

operates. 

 

Fig. 1: FISH BONE DIAGRAM 

D. Machine details of 21 C SERVO hydraulic press: 

Hydraulic presses are employed for many applications like 

slotting, pressing, clamping, blanking, embossing, stamping, 

stacking and trimming. There are quite a few types of 

hydraulic presses in the market. Each different hydraulic 

press offers different features making them ideal for a 

number of applications. 

Hydraulic presses operate under pressurized, incompressible 

liquids and are capable of producing thousands Tons of 

force. Operating a hydraulic press can be extremely 

dangerous and unskilled, untrained workers should never 

attempt to operate hydraulic presses. Cold extrusion is 

among the most important processes for the economic 

forming of never net shape parts in the large volume. 

 

Fig. 2: A servo line servo press 

E.    Root cause analysis 

Root Cause Analysis is a method that is used to address a 

problem or non-conformance, in order to get to the root 

cause of the problem. It is used to correct or eliminate the 

cause, and prevent the problem from re-occurring or in other 

words for a particular product problem, Root Cause is the 

factor that, when you fix it, the problem goes away and 

doesn„t come back.   

F. Need for Root Cause Analysis 

A Root Cause Analysis will disclose: 

 Why the incident, failure or breakdown 

occurred 

 How future failures can be eliminated by: 

 Changes to procedures 

 Changes to operation 

 Training of staff 

 Design modification 

G. Data collection 

 

Fig. 3: line stop number 

In our project we are going to setup a system to repair the 

machine in such a way that the MTTR of the machine 

decreases.  

By analyzing fig 1,2 & 3, it is clear that MTBF is healthy 

since last 6 months, and it is clear that MTTR is not healthy 

and it has to be analyzed further and by analyzing, it is clear 

that efficiency is healthy in history. So in further process the 

plant is analyzed over MTTR. 

H. Breakdown Analysis of Press Equipment 

21C servo press machine is a fully automated press machine 

with a capacity of producing 16 parts per minute. Basically 

the servo press machine is divided in to the Following 

Machine Components: Press, Sheet feeder robot (SF), 

Transfer robots (TR), Auto palletizer (AP), Pallet conveyor 

(PC), Crane. 
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Fig. 4: Data summarized 

IV. PROBLEM IDENTIFICATION 

      In order to identify which equipment of the servo press 

machine is having more number of breakdowns and 

contributing major line stop time. The servo press machine 

is analyzed based on its past six month‟s breakdown data. 

Pareto analysis is done for the servo press machine based on 

the breakdown data. 

 
Fig. 5: Pareto Chart for Repeated Problem 

From the above Pareto chart it is seen very clearly that press 

machine and sheet feeder robot are Contributing major 

portion of line stop time of the overall machine as compared 

to other equipments , i.e. 80 percent of line stop contribution 

is due to press machine and sheet feeder robot. Again when 

comparison is made between the press and sheet feeder 

robot, press part of the servo press machine is having the 

highest line stop time. Hence it becomes necessary to target 

the press component of the servo press machine and further 

analysis is required. 

      The press component of the servo press machine is again 

categorized in to SHEET FEEDER, PRESS, and AUTO 

PALLITIZER. When pareto analysis was done on these 

presses based on the breakdown data of the past six months 

considering the repeated problem in them, it is noted that the 

repeated problem has occurred maximum number of times 

in SHEET FEEDER and AUTO PALLITIZER. Hence it is 

necessary to eliminate the repeated problem in S/F and A/P 

press machine. 

From the maintenance breakdown data it is seen that the 

problem “work memory set miss fault, centering material 

undetect fault, double blank check fault and db detection 

fault,sf vaccum fault, sheet get on mgf fault  ” has occurred 

most number of times in SF and AP press. Hence it is very 

much essential to do root cause analysis of this problem i.e 

to find the root cause for the problem in order to eliminate 

and prevent this problem from re-occurring, thereby 

decreasing the line stop time of the servo press machine and 

increasing its availability time for production which results 

in increase in production efficiency of the overall machine. 

It was noticed from the breakdown data of past six months 

that the problem called “Five major PROBLEMS”, causing 

a line stop of about 5-10 min at each time of its occurrence. 

Hence it was identified as a repeated problem and 

considered as a critical problem in servo press machine. 

Thus, Root cause analysis of this problem needs to be 

carried out in order find the root cause of the problem and 

preventing or eliminating the problem from re occurring. 

 
Fig. 6: problems in percentage 

V. PROBLEM ANALYSIS & DISCUSSION 

SL 

.NO 

ROOT 

CAUSE 
ANALYSIS 

RESULT OF 

ANALYSIS 

1a 
More oil on 

sheet 

Non return 

valve get clog 

Air blow during 

auto die change, 

provide double 

cup 

1b 
More dust on 

cup 

Non return 

valve get clog 

Cup cleaning 

point add in 

production daily 

TPM 

1c 
Hose routing  

NG 

Hose get 

damage 
Special  hose 

1d Sheet bonus 

Vaccum 

confirmation 

cup butting  

NG 

Combination cup 

or LOGIC 

implement 

1e 

Sheet area is 

more than 

selected hand 

width of 

robot 

Panel drop 

Robot hand  

width adjustment 

change 

2a 
Part butting  

NG 

DB sensor 

wont detect 

part 

Total (5 part 

concern )ziriodie 

modification, 

teaching done in 



Optimizing Efficiency by Problem Reduction in Press Machine 

 (IJSRD/Vol. 3/Issue 03/2015/493) 

 

 All rights reserved by www.ijsrd.com 1985 

centring 

2b 

Analyzer 

present 

setting value 

NG 

Even with 

single part, 

sensor detects 

double blank 

According to part 

thickness ,present 

values 

2c 

Sheet 

separation 

NG 

More oil  

between sheet 

Mgf  die data 

modify 

2d 
DB part 

holding NG 

Sensor spring 

bolt loose 

Apply locktite 

and tight the bolt 

3a 
Part set NG at 

centering 

Due to part 

profile part 

vibration 

Teach according 

to part profile 

3b 

Part detection  

NG at 

centering 

Due to 

vibration 

sensor 

flickering 

Give delay in 

logic ,so part can 

seat fully 

4a 

Slight 

variation in 

stack loading 

Part butting 

/location varies 

Open end width 

teach accordingly 

4b 

Part shifting 

during Part 

Stacking up 

during  to 

MGF  force 

Part butting 

/location varies 

Downstream  

mgf  die data 

modify 

TABLE 1 -Activities Carried Out for Solving Problem 

o SHEET FEEDER VACCUM FAULT. 

o WORK MEMORY SET MISS 

o SHEET GET ON FAULT 

o CENTERING MATERIAL UNDETECT 

FAULT 

o DOUBLE BLANK  CHECK MISS 

o LAST SHEET REJECT  NG 

This results are obtained from root cause analysis which 

were carried out on the repetitive problems identified as 

shown above 

A. 21C-Servo DB Sensor Purpose & location 

 

     Fig6: DOUBLE BLANK SENSOR (DBS) 

  The main purpose of double blank sensors prevent damage 

of dies and stamping machinery by detecting multiple 

blanks or sheets during load sequence. Implementing this 

procedure helped to reduce the line stop reduce the line stop 

as well as damage to the die 

VI. RESULTS 

 

 
Fig 7: MTTR TREND 

 
Fig 8: MTBF TREND 

VII. CONCLUSION 

If No of problem (ESN) equipment stop number increases, 

MTBF will decrease, REDUCE ESN INCREASE MTBF 

By the result found from RCA and FISH BONE DIAGRAM 

and by procedure executed practically helped us to get the 

desired result i.e.  Increasing MTBF by reducing problems 

of 21C Servo press machine (MTTR decreased) 
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