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1.
Case Study: (Compulsory)
A study was carried out at a pump manufacturing company.  The company is located in the industrial belt of Coimbatore.  The company manufactures the entire range of pumps like Monoblock pumps, Submersible pumps, etc. to cater domestic needs, agriculture as well as various industrial requirements.
Process flow analysis of the selected company was done to understand the existing systems and procedures followed by them.  In this analysis the movement of materials, time taken for movement of materials between department and work centres was analyzed.  The detailed activity performed by each department was studied.

The process flow analysis showed the overall time starting right from preparation of casting to making of finished pump.  In the overall process, three areas were identified were 3M’s are present which consumed more time for the activities, which led to unnecessary creation of W.I.P. time and inventory.  The places were Machine shop, Electrical assembly and pump assembly.


At present the production schedule is fixed at 208 pumps per month, which means a weekly production of 48 pumps, daily production schedule of 8 pumps (time taken to assemble a pump is 50 minutes).  In the present method is manufacturing there exists lot of drawbacks like Over production, Waiting time, Unnecessary movements / transportation, Unnecessary inventory, unnecessary motion, high number of defects.

Operation Analysis:  Operation analysis is a detailed study of different operations involved in doing work.  The various calculations regarding time taken for machining of pump castings, preparation of stator and rotor cores, assembling of pump was arrived by identifying the areas and recording the same.  By examining the recorded events critically and in sequence, it was found that the time taken to complete activities is more.  There were problems associated within the functional department like machine shop, Electrical assembly and pump assembly.  Details are provided for the electrical assembly related problems.
Electrical Assembly:  The electrical assembly department prepares stator core, rotor cores for different types of pumps, now we will see in detail about the stator core preparation process and then rotor core preparation process.

Stator Core preparation:  The stator core is made of several laminated steel sheets having slots to place coil.  The laminated sheets are cut into specific shape in punch presses.  Depending upon single phase or three phase supply for motor the shape of stator core will change.  In our case for making open well submersible pumps, single phase motors are used and hence preparation of stator core for single phase motor is considered.  The stator core is prepared; next the slots in the stator are to be laminated.  The slots in stator core are next laminated.  The next operation is winding of coils for stator.  The coil for stator core is wound in coil winding machines.  The number of turns required for coil preparation will differ from single phase and three phase motor.  It also depends upon the number of poles present in the stator.  Then the coils are pre-wound and tied for each phase, the insulation at the end of the stator coils is then removed and kept free, the next step is insertion of TOC inside the stator coil.  TOC means thermal overload protector, a device that will   
                                                                                                                                               [P.T.O]
switch off motor when the temperature limit is exceeded.  The stator coil preparation is now completed.  The coils are now placed inside the stator core.  Now as a unit the stator core is immersed in varnish completely and kept in heating oven for three hours.  This process is done in order to set the stator coils firmly in the stator.  Now the entire process involved in the preparation of stator core is over.  The motor and rotating elements of different types of pumps are made in the electrical assembly section.  The process involved are stator core winding for single phase and three phase motors, rotor core preparation, assembling of rotor inside the stator.  The motor frame is made of cast iron, the stator and rotor frame and built-up of high quality, low loss silicon steel laminations. Cooling fans are made up of aluminum.  There are some modifications in the manufacturing of motors for submersible pumps.  The final output of electrical assembly is to make stator core and rotor core for different types of pumps.
Rotor core preparation:  The next process involved is the preparation of rotor core.  Similar to the preparation of stator core, the rotor core preparation involves preparation of rotor core stampings and locking of stamping to rotor shaft.  The rotor core stampings are prepared by cutting the stamping to defined shape by using punch presses.  These stampings are then placed close to each other and then locked to the rotor shaft.  There are only a fewer operations involved in the preparation of rotor core.  Now the stator core and rotor core is ready, the stator core is placed inside the motor frame.  Motor frame is a separate casing.  Pump assembly involves assembling of Electric motor and pump.  The assembling of pump is carried out at two places.
Work Study in Electrical Assembly:  Electrical assembly is yet another area where the stator and motor core for all pumps are made and time, W.I.P. are more.  In the present method of stator and rotor core preparation, there existing more no operations and non value added activities.  It was seen that the time taken to make stator and rotor core was more and the pump assembly process was totally dependent upon availability of stator and rotor core.  The present method involves unwanted operations and fatigue to workers.

Drawbacks in Electrical Assembly:  In electrical assembly, position of coil winding machines etc. were far away from the stator core preparation area. Push system of assembly and no proper material movement.  The layout is congested for workers easy movement and for material travels.  The movements of trolleys were difficult to move.  Both the W.I.P. inventory and finished goods inventory were getting piled up and causing bottlenecks.  There was no visual charts and instruction sheets.

Questions:

As a lean management consultant offer your suggestions for improvement in the performance of the machine shop.  Use the appropriate lean tools and techniques in your analyses. 
2. 
Discuss in detail the process of evolution of the concept Lean Manufacturing.
                 

(OR)
3. 
Discuss the importance of lean philosophy in improving the performance of an organization.

4. 
Explain the process of Value Stream Mapping in detail.

(OR)

5. 
Explain the Toyota Production System in detail.

6.
What are the techniques available to assess the product flow in implementing lean manufacturing?

(OR)

7. 
Explain the importance of product flow and information flow in lean manufacturing.

8. 
“Lean manufacturing requires a multi pronged strategy for enhancing the performance of the organization”. Discuss

(OR)

9. 
“People play an important role in the success or failure of any improvements in the organization”. Discuss the importance of the statement in implementing lean manufacturing.






