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PRESENTATION ON
 AUTOBILE MANUFACTRING
 (IMPLANT TRAINING)
 INTERNSHIP
 AT
 RENAULT NISSAN AUTOMOTIVE INDIA
 PRIVATE LIMITED (RNAIPL)
 PRESENTED BY
 AVINISH KUMAR JAIN
 06-02-2014
 Avinish kumar Jain
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Objectives of Internship
 General objective
 • As partial fulfillment of the requirements of the B.Tech. program at XXX
 University
 Specific Objectives
 • To get exposed to functions, structures and operational activities of the organization.
 • To learn about various manufacturing & managerial concepts, tools and techniques
 that are theoretically and applied in an industry.
 • To learn the manufacturing and assembly process of an automobile.
 • To experience the working process of an industry.
 • To contribute my effort to industry.
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About RNAIPLThe first dedicated Alliance facility in which Nissans and Renaults are made side-by-side – is a modern and
 highly efficient plant producing top quality cars. But there’s more. It’s now officially one of India’s safest and
 most environmentally-friendly factories, too. That’s according to the Confederation of Indian Industry (CII),
 which has given the plant its top award for excellence in Environmental Health and Safety.
 In February 2008, the Renault-Nissan Alliance signed a MOU with Government of Tamil Nadu to set up a
 manufacturing plant at Oragadam, near Chennai with a minimum investment of Rs. 4500 Crore over a period
 of 7 years. On March 17, 2010, the Renault-Nissan alliance plant was inaugurated in a record time of 21
 months since its groundbreaking ceremony in June 2008.
 RNAIPL thus achieved the unique milestone of starting operations in record time of 21 months from the date
 of signing of MOU. The Plant has an initial capacity of 2, 00,000 units per year and planned to reach
 4, 00,000 units per year in full capacity. Nissan’s first locally manufactured global compact hatchback –The
 Nissan Micra is manufactured at the plant and commercial production for the same began in May 2010.It
 represents 1500 employs.
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Vision –Enriching People’s Lives
 Mission – It provide unique and innovative automotive product
 and services that deliver superior measurable values to all stack
 holders.
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Products manufactured at
 RNAIPL
 Renault
 • Renault Fluence (Launched 2011)
 • Renault Koleos (Launched 2011)
 • Renault Pulse (Launched 2012)
 • Renault Duster (Launched July-2012)
 • Renault Scala (Launched 2012)
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Cont.
 Nissan• Nissan X-Trail (Launched 2005)
 • Nissan Teana (Launched 2007)
 • Nissan 370Z (Launched 2010)
 • Nissan Micra (Launched 2010)
 • Nissan Sunny (Launched 2011)
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Basic Ideology in Manufacturing
 Preference-1 Safety
 Preference-2 Quality
 Preference-3 Cost
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Hydraulics
 All the shops of RNAIPL are automated. In each shop hydraulic and pneumatic machines
 are installed. Most of the manufacturing work are done by robots. So for operating, and
 maintaining these machines and robots with accuracy, good knowledge of hydraulic,
 pneumatics and robotics is necessary.
 Principle (Pascal Law)
 Pressure applied to a confined fluid at any point is transmitted undiminished and
 equally throughout the fluid in all directions and acts upon every part of the
 confining vessel at right angles to its interior surfaces.
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Cont. Pumps
 A pump is a mechanical device that moves fluids (liquids and gases) or
 sometimes slurries, by mechanical action.
 Pumps
 Positive Displacement Pump
 Centrifugal
 Non Positive Displacement Pump
 Axial
 Internal
 Gear Pump External
 Vane
 Piston
 Radial
 Axial Piston
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Control Valves
 A mechanical device that is used to control the flow of a fluid.
 Valves
 Direction Control
 Valve (DCV)
 Flow Control
 Valve (FCV)Pressure Control
 Valve (PCV)
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Mechanical Utility System
 There are five components of mechanical utility system.
 1. Compressors
 2. Driers
 3. Heat Exchangers
 4. Pumps
 5. Cooling Towers
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Compressed air and drier flow process chart
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Schematic diagram for compressors

Page 14
                        

Schematic Diagram of plate heat exchanger
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BMS (Building Management system)
 In BMS all the mechanical utilities are controlled and monitored. All the information about utilities
 (driers, compressors etc.) like operating status, present conditions (pressure, temperature, and flow rate)
 is transmitted through sensors to BMS. In BMS five displays are using that display the operating status
 of the all utilities. One main display is used for main control. All the utilities can be controlled from the
 BMS. For safety automatic alarm system is there. If any problem occurs in any utility system then
 alarm rings and displays show the place where problem occurs. It also display that what is the problem.
 Alarm rings in all the areas. It is very fast and time saving system because where is the problem, it is
 already known so only specific person go there and solve the problem so checking of all utilities is not
 required.
 In design of plant every system is designed according to specific industrial standards.
 In firefighting system the circular distance between each fire extinguisher should be 30 meters. But here
 at every 15 meters fire extinguisher is placed for more safety. For every danger and safety sign photo
 luminescent material is used.
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PROCESS TEAM
 INPUT
 PROJECT
 ENGINEERING TEAM
 VALIDATE & CHECK
 DESIGN OF SYSTEMS
 VALIDATE & CHECK &
 PREPARE BOQ
 PURCHASE TEAM
 TENDER FLOATING TO
 CONTRACTORS
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 ALIGNMENT MEETING
 NO YES
 YES
 YES
 NO
 TECHNICAL
 ALIGNMENT MEETING
 FINAL BOQ
 (Technically aligned
 BOQ)
 RNPO
 TENDER FLOATING
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 NEGOTIATION BY
 RNPO
 SUPPLIER FINALISATION
 PROJECT STRUCTURE (PHASE – I)
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KICK OF
 MEETING
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 PROJECT
 DRAWING APPROVAL
 DESIGN APPROVAL
 PROGRESS REVIEW MEET
 SCHEDULE MONITORING
 SCHEDULE
 MODE OF WORKING
 WORK METHOD
 RULES &
 REGULATIONS
 PROJECT
 COMPLETION
 QC
 &PREPARING SNAG LIST
 SAFETY AUDIT
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 PREPARE
 REPORT
 CLOSING OF
 SNAG LIST
 HAND OVER TO
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 PROJECT STRUCTURE PHASE-2
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Vehicle Chain
 Stamping Shop Body Shop
 Paint ShopTrim and
 Chassis shop
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Stamping Shop
 In stamping shop body parts of car are manufactured using steel
 plate.
 1. Blanking
 2. Pressing and Piercing
 3. Quality checking
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Blanking Process
 1. Coil-Car: Coil of steel plate is pick up by crane and transferred to coil-car that transfer the coil to
 uncoiler.
 2. Uncoiler and advance correction machine: It sets the inner diameter of coil to the center of the line
 by holding device that remove rolling habit of the tip of the coil.
 3. Washing: The device that removes the foreign material that has adhered to the coil.
 4. Leveler: Device that corrects the shape of the steel plate and makes it smooth. It consist a
 combination of rollers that level the plate.
 5. Looping: In this process steel plate is stretched into the pit and all the bends are removed..
 6. Feeder: Device that adjusts the coil material to press cycle and set the cutting length and sends it to
 piler.
 7. Press: It press the steel plate and cut the steel. Press can be rotated at required angle to cut the steel
 plate at any angle.
 8. Piler: The device that piles the cut material with accuracy. From here cut material are transferred to
 pressing line. There are Two Piler zone here.
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Pressing and piercing Line
 Here are three pressing lines.
 Pressing Lines
 Line-3 (5400 ton)
 L-Line (2400 ton)
 XL-Line (5400 ton) For pressing of larger parts
 For pressing of larger parts
 For pressing of small parts
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Pressing and piercing Line
 Cont.
 Each line have 4 presses.
 PB: By this press shape is given to steel plate by using specific die
 according to drawing.
 PC: By this press side or extra material is removed.
 PD: By this press Piercing is done.
 PE: By this press specific holes is made.
 XL LINE AND LINE-3
 PB
 PC
 PD
 PE
 2400 ton
 1000 ton
 1000 ton
 1000 ton
 L-LINE
 PB1200 ton
 PC400 ton
 PD400 ton
 PE400 ton
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Stamping Shop
 In stamping shop body parts of car are manufactured using steel
 plate.
 1. Blanking
 2. Pressing and Piercing
 3. Quality checking
 After the pressing quality inspection is manually done. If there is no fault then
 part is transferred to body shop.
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Stamped parts are transferred using fork lifter from stamping shop to body shop. Here various stamped
 parts are welded to make various components of main body like doors, engine compartments and
 mounting points, chassis, hood, front cabin, rare cabin etc.
 Body Shop
 • Spot welding and MAG welding is done for making the components.
 • Manually some parts are welded and by robot some other parts are welded.
 • Almost all the doors are made by robots like ABB, FANUC using various
 mechanical operations (bending, compression) at the edges of parts.
 • There are two main lines and six sub lines (three each). Both are same lines. At
 present time at Line -1 Sunny and Duster are being manufactured and at Line-2
 Micra is being manufactured. Production rate of the body shop is 40JPH (jobs per
 hour).
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Welding car’s doors at body shop by robotsCont.
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Welding car’s roof at body shop by robots
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Cont.
 • In the first sub line the engine compartment, the front cabin and the rear cabin are
 assembled using spot welding manually.
 • In the second sub line nearby parts of engine, doors, hoods are assembled using
 welding and nuts.
 • In main assembly line side doors, back doors, hood is assembled using automatic
 nut runner machine. Finally quality checking is done of car body.
 • Each car is given with the serial number which corresponds to the paint colour.
 • The car body is sent to the metal line, where bumps or the dent or spots are
 inspected. If any defect is found the body is sent to the sideways where it is tested
 for the faults and solutions.
 • Finally car body is transferred to paint shop.
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Paint shop
 • In paint shop there are two lines i.e. Line: 1 and Line: 2. both lines are
 same.
 • Car body comes here from body shop.
 • At Line: 1 bodies of sunny and duster are painted and at line: 2 Micra
 body is painted.
 In paint shop car body passes through following lines:
 1. Pre-treatment line (PT-line)
 2. Electro Deposit Line (ED-Line)
 3. ED-Oven
 4. Sealer Zone
 5. ED sanding zone
 6. Body arranging zone
 7. Dust off zone
 8. TOPCOAT zone
 From the paint shop car body is transferred to Trim & Chassis shop.
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Cont.Pre-Treatment Line.
 It has 8 stages.
 1. Pre-Degreaser-Washing using chemicals and safely removal of oils, greases, fats and carbon deposited on the
 car body.
 2. Degreaser-2 (D/P).- Final washing with chemicals of car’s body.
 3. Pre-Raw water Rinse. -Here, car body is washed using raw water of specific ph.
 4. Raw water Rinse (D/P).- Again washed with raw water of specific ph. (final raw water washing).
 5. Conditioner- It is used to make the car body surface rough. Because at rough surfaces coating more adheres.
 6. Phosphate treatment zone- car body is coated with phosphate for providing metal cleanliness and corrosion
 protection to the surface of the car body.
 7. Pre-DI (Deionized) water Rinse zone- DI water bath is given to car body. For DI Water rinse Fresh de-
 ionized water is used that is cleaner than drinking water. If any contamination remains on the surface before
 the ED coating, it will cause the application issue and raise the potential for product failure.
 8. DI water Rinse (D/P). -Final DI water bath is given to car body.
 Here Pre-Treatment line ends.
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Electro Deposit Line (ED-Line)
 It has 3 stages.
 1. ED-Bath-At this stage car body is covered with ED Paint. ED (Electro-deposition)
 paint (cationic) is used as a primer for car bodies. It imparts rust resistance and
 chipping resistance to the car body.
 2. UF-(Ultra Filtrate)-1-The paint bath can be contaminated with pre-treatment
 chemicals like e.g. phosphates, chlorides, and chromates. So, a part of ultra-filtrate
 has to be leaded out to avoid contamination of the paint bath with these chemicals.
 3. Fresh water and Tilting stage-After UF stage car body is washed with fresh water.
 After washing the car body is tilted to remove all the water and waste paint from the
 car body. Then car is tilted back to its initial position.
 Here ED Line ends.
 Cont.
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Cont.
 ED-OVEN
 Car body passes through the ED Oven for drying the ED paint. First, air is
 heated and passed through oven chamber then car body passes through the
 chamber. Thus ED paint is dried by hot air.
 Sealant is applied at every exterior edge of the car. Sealant is used to resist
 the leakage through the car body. Then car body passes through the Sealer
 Oven for drying the sealant.
 Sealer-Zone
 Then car body passes through the ED Sanding Zone. Here, extra paint is removed to make
 ED paint layer uniform. This process is completely manual. First workers check the ED
 paint layer and then remove extra paint using Sanding paper.
 ED sanding zone
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Body arranging zone
 It has 3 lines.
 • Side line
 • Main Line
 • Repair Line
 Cont.
 When car body enters at storage are then barcode of car body is scanned and data sent to the CCR
 (central control room) panel. Bodies of the same color are arranged in the main line. In main line
 bodies are arranged on the basis of color such that same color bodies are together. If any car body
 of different color comes in that line then it will be shifted to side line till it groups with another
 bodies of same color. It is fully automated process according to the color car bodies are arranged
 automatically in their respective line.
 If after the ED Sanding stage body paint is not uniform or if some other faults are found in ED
 paint then car body is transferred to repair line. From here body is sent to repair zone for repairing.
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Dust Off zone
 Dust from the body is removed before painting. So that dust doesn’t
 contaminate the paint. Feathers of Emu bird are used as dust remover
 • ACC (Anti corrosion Coating)
 • Primer coat (Sprayed by robots)
 • Primer Paint (Manually for more accuracy)
 • Primer flash off zone (Drying of primer paint)
 • Base Zone (For main paint, first sprayed by robots ,then manually)
 • Base flash off zone (Drying of base paint)
 • Clear Zone (For clearing car surface for shining, First by robots then manually for
 more shining purpose.)
 Cont.
 TOPCOAT Zone
 In this zone car is painted through following zone.
 Car body is transferred to Trim & Chassis shop
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Plastic Shop
 • In this shop bumpers are manufactured by Injection Molding Process.• Small pieces of Poly Propylene are used as raw material.
 • Two Mechanical Injection Molding machine (MIMM) and one Electrical Injection Molding machine
 (EIMM) are here.
 • Mechanical Injection Molding Machine is controlled by hydraulic cylinders and Electrical Injection
 Molding machine is controlled by Servo motors.
 • Electrical molding machine is preferable because it requires less maintenance and works with good
 accuracy. In both types of machines hydraulic forces are applied.
 • For changing the mold for different units QMC (Quick Mold Change) System is used. It is completely
 automated.
 • QMC system is controlled by PLC. For changing a one mold it takes 8.2 minutes.
 • PLC has all the specification about all the molds. For each mold a number is given. So for changing a
 mold, corresponding number is given to PLC.
 • Then according to the size and shape of mold, QMC automatically adjusts its process for change the die
 • Die also has heater for maintaining the die temperature. It takes 45 minutes for heating the die. So die is
 pre heated before the installation for saving the time.
 • For both mechanical molding machines there is common QMC unit and electrical molding machine has its
 own QMC unit
 • Weight of a die is about 28-30 ton. From here bumpers are forward to bumper paint shop for painting and
 piercing
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Bumper Paint Shop
 In this process Rare and Front bumpers, and finishers are painted. Finishing process of bumpers
 and finishers is also done in this shop. Here, punching and drilling operation are done for
 generating holes in bumpers
 In this zone bumper is painted through following zone.
 • Heating Zone (Low speed conveyor) (bumper is heated. For heating fire is applied by the two
 robots. Fire flame length is 250 mm)
 • Dust off zone (air is applied to bumper surface for clean the dust.)
 • Primer coat (Sprayed by robots)
 • Primer Paint (Manually for more accuracy)
 • Primer flash off zone (Drying of primer paint)
 • Base Zone (For main paint, first sprayed by robots ,then manually)
 • Base flash off zone (Drying of base paint)
 • Clear Zone (For clearing car surface for shining, First by robots then manually for more
 shining purpose.)
 • Backing Zone 1 & 2- (High Speed Conveyor) Both backing zones are maintained at 120
 degree Celsius temperature. By passing hot air in banking chamber paint is dried. Then bumper
 is shifted from high speed conveyor to low speed conveyor
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Bumper Paint Shop
 Cont.
 • Quality checking-Here, quality inspection is done. If any fault found in
 bumper then it is sent for repair. If no fault is found then bumper is
 unloaded from low speed conveyor and sent to vehicle chain.
 For finisher painting same process is followed but at dust off zone there is no
 need of finisher heating.
 After final painting process piercing robot is used to generate holes in
 bumper
 Robots generate small holes in bumper by drilling operation. Holes are used for placing small sensors in
 bumper.
 Rare punching machine: It is used to generate big holes in bumper. These holes are used for placing little
 big sensors, lights and other components.
 Front punching machine: It is used for generate big holes in rare bumper and Front punching machine is
 used for generate big holes in front bumper
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Trim and Chassis shop
 • Here all the components of car are assembled
 • There are two main lines Line-1 and Line-2. Both lines
 are same
 • At each line total 31 stations are there.
 • At each station 3-4 parts are assembled in car body.
 • There are six sub lines in each main line:
 Primary line
 Trim Line
 Chassis Trim line
 Engine assembly
 Pre final
 Tester Line
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Cont.
 Primary line- Car body comes from paint shop. Doors are separated.
 Trim Line- Interior components are assembled manually. Ex. Seat belt, floor cover ,Front and
 rear glass ,CMM (Speedometer, Tachometer etc.). CCR controls the assembly.
 Chassis and Engine Assembly line – Exterior parts are assembled. Ex. engine, suspension
 system, exhaust system, fuel tank, exhaust heat observer, brake system
 Chassis and Trim line- All assembled components are checked. front and rear wheels.
 Pre-final line- pre final line brake oil, fuel and coolant are filled using combo filling machine.
 Final Line- Doors are assembled.
 Tester Line- wheel alignment, Speed, braking system, Leakage are tested.
 Test Drive and Sale
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Internal component assembly
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Engine fitting in car at Trim and Chassis shop
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Wheels fitting in car at Trim and Chassis shop
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Tester Line
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Car’s final stretch inspection
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Power Train Line
 Three Lines are here
 • JXX gear box assembly line
 • Engine Line:1
 • Engine Line:2
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Cont.
 Gear box assembly Line Process
 1. Gear box Scanning
 2. Assembly of gears.
 3. Gear shifter (for 1st and 2nd gear) attached to secondary shaft
 4. Primary shaft, secondary shaft with gear shifter and differential are
 assembled in clutch housing
 5. Gear shifters for 3rd, 4th and reverse gear are assembled with both
 shafts.
 6. Differential housing is assembled with clutch housing
 7. By using mechanical housing tire side of the gear box is closed
 8. In gear box a magnet is placed
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Cont.
 Gear box assembly Line Process
 9. Primary shaft thickness measurement
 10. Sealant Deposition
 11. Then mechanical and clutch gear boxes are fixed and closed using
 nut
 12. Gear Box leakage testing by pressurized air.
 13. Final Testing of gear box by assemble it with engine.
 14. First gear box is scanned.
 15. All tests are control by a PC. 16. maximum speed at different gears, Noise level (Manually) Speed at
 different torques, power required at different slops at different
 speed are tested. It is a one time process.
 17. unloaded at gearbox area.
 18. Testing of machine by blue and red gear box.
 19. All blocks for gear box are imported from Renault France
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Cont.
 Engine Shop Line
 • At line-1 K9K (Diesel) engine is manufactured.
 • At line-2 XH (petrol) engine is manufactured Gear
 Box leakage testing by pressurized air.
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Cont.
 Process
 1. Cylinder block scanning.
 2. Oil jet is fixed in cylinder by Oil jet press (2 Hydraulic and 4
 Pneumatic)
 3. Marking of engine code on cylinder block.
 4. Oil level indicator assembly.
 5. metal pieces are assembled in cylinder block support the crank
 shaft. These metal pieces work as a bearing.
 6. Then D dimension machine measure the height between bottom
 dead center and top dead center for selecting the proper piston.7. then crankshaft, piston, connecting rod are assembled in cylinder
 block
 8. oil filter, oil pump and oil pan is fixed
 9. In H dimension machine piston is inspected that the piston is
 perfect or not for the corresponding bore.
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Cont.
 Process
 10. cylinder head is fixed on the cylinder block using nut bolt.
 11. Then Cam shaft is fixed. Then fuel injector and high pressure fuel pump is fixed.
 12. Timing Pulley and Timing belt is fixed.
 13. Timing belt and gear transfer the power or motion from crank shaft to other engine accessories like cam
 shaft, high pressure fuel pump. Fuel pump, cam shaft and other accessories are synchronized with crank
 shaft.
 14. Flywheel, vacuum pump ,Fuel pipe line, EGI harness cable, Intake manifold, exhaust manifold , Then
 EGR (exhaust gas recycle) unit stabilizer, exhaust air intake ,exhaust air filter, Clutch kit (clutch plate
 and disk), friction plate are assembled.
 15. Engine Testing
 16. Then quality of engine is checked and visual inspection of engine is done. If any fault is found then
 engine is sent for repair. Then finally engine is sent to the SCM (supply chain management).
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Casting Shop
 In casting shop cylinder head and cylinder blocks are manufactured by casting
 process.
 In this shop two casting machines are here.
 1 HPDC (High Pressure Die casting): Cylinder blocks are
 manufactured by High Pressure Die Casting because they are heavy in
 weight.
 2 LPDC (Low Pressure Die Casting): Cylinder heads are
 manufactured by Low Pressure Die Casting Process.
 HDPC process is same as LDPC. Only difference is that pressure and die
 moving velocity is higher in HDPC i.e. 60-70 Mpa and 308 m/s.
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Cont.
 LPDC (Low Pressure Die Casting)
 • Total 16 machines (3 LPDC) are here.
 • Raw material (ACD 12 Al alloy Rectangular rods)is poured into Melting Furnace where it melts.
 • Then molten material is transferred to holding zone to maintain the molten material temperature.
 • Temperature of Holding Zone is maintained at 700 degree Celsius.
 • Melting rate is 1.5 ton/hr.
 • LPG (fuel for combustion) furnace is used for melting where burner melt the raw material.
 • LPG is supplied at 1bar and air is supplied by blower.
 • Melting and Holding zone individual air blower is used.
 • At degreasing zone unwanted trapped gasses are removed from the molten material.
 • Then molten material is poured into LPDC machine
 • Using LPG die is pre heated before install in LPDC machine
 • Then casting is done in LPDC.
 • The temperature of molten material is maintained by electrical heaters in LPDC machine.
 • Removing the sand from casting surface.
 • Finishing operation of casting.
 • Hardening of casting.
 • Quality checking for cracks.
 • Visual inspection.
 • Air leakage checking
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Conclusion
 On the whole, this internship was a very useful experience. I have gained new knowledge, skills
 and met many new people. I achieved several of my learning goals, however for some the
 conditions did not permit. I got insight into professional practice. I learned the different facets of
 working. I experienced that work management, is an important factor for the progress of projects.
 Related to my study I learned more about the casting, stamping, machining, and welding. The
 safety arrangements are very effective. I really very impressed with safety arrangements. I have
 seen that all the employees are very aware of safety.
 It is a very important aspect of the conservation of energy. Energy saving arrangements is also
 very effective. The internship was also good to find out what my strengths and weaknesses are.
 This helped me to define what skills and knowledge I have to improve in the coming time. At last
 this internship has given me new insights and motivation to pursue a career in automotive field.
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