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1).  1.Straight cutter holder2. Multiple cutter holders 3. Knee tool holder 4. Flange tool holder (Extension arm). 

5. Knurling tool holder6. Form tool holder7. Roller study tool holders 8. Die holder 

2) Three axis, four axis, five axis and machining centers with pallet changer 

3) Broaching is a fastest machining process by using a special tool (broach) made up of a series of cutting edges 

(teeth ) which are gradually increase in size. It is best suited for mass production, and can be produce 

accurate plane or formed shapes on internal or external surfaces. The metal is removed by the successive 

action of a number of teeth. One passes of the broach over the work surface completes the machining 

operation.  

4). 4.Dressing: Dressing is the term used to denote sharpening operation of grinding wheel. The purpose of 

dressing is to remove dulled abrasive grains and to improve the cutting action of a grinding wheel. This is 

done by wheel dresser. 

5). 1. Manipulator. 2. Controller3. Sensors4. End effectors, and 5. Power source 

II 

1).Bar work in capstan and turret lathes can be processed conveniently by incorporating bar-feed mechanism. 

The purpose of this mechanism is to fed the bar forward through spindle up to the bar stop when the 

collect chuck open after completing the first piece. Bar may be fed by hand, but one has to stop the 

machine for feeding the bar and it also wastes a lot of time. Various types of bar feeding mechanism have 

been designed to feed the bar immediately when the collet opens without stopping the machine. The bar 

is passed through the bar chuck, lathe spindle and then through the collect chuck. The bar chuck rotates in 

a sliding bracket which is mounted on long sliding bar. The weight attached to chain exerts thrust all the 

time on bar chuck which is holding the bar by means of two set screws and forces the bar through the 

spindle when the collect chuck is released. Thus bar feeding mechanism facilitates to feed the bar without 

stopping the machine. 
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2). A reconfigurable manufacturing system (RMS) is one designed at the outset for rapid change in its structure, 

as well as its hardware and software components, in order to quickly adjust its production capacity and 

functionality within a part family in response to sudden market changes or intrinsic system change. Ideal 

reconfigurable manufacturing systems possess six core RMS characteristics: modularity, inerrability, 

customized flexibility, scalability, convertibility, and diagnosability. A typical RMS will have several of these 

characteristics, though not necessarily all. When possessing these characteristics, RMS increases the speed 

of responsiveness of manufacturing systems to unpredicted events, such as sudden market demand 

changes or unexpected machine failures.. The RMS facilitates a quick production launch of new products, 

and allows for adjustment of production quantities that might unexpectedly vary. The ideal reconfigurable 

system provides exactly the functionality and production capacity needed, and can be economically 

adjusted exactly when needed. 

3). Piercing or punching is a process of making a desired hole by using a punch and die. The blanked part is a 

waste and sheet with a hole left on the dies is a desired product.) The size of the punch determines the 

size of hole and the clearance should be given to die. 
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Notching is the process of cutting out the edges of the strip to obtain the desired outer contour of 

the work piece. 

Shaving is a process of finishing the edge of the blank to a accurate size. The clearance provided for 

die is very small to give the required tolerances. 

4). Advantages of Jigs and Fixtures: 

The main purpose of jigs and fixtures is to provide proper location and clamping of the job, In addition, jigs also 

facilitate to guide the tool. 

The advantages of Jigs and Fixtures are: 

 Reduces the operation time, and increases productivity. 

 Facilitates uniform quality and ensures interchangeability of component. 

 Unskilled operators can do the job; thus, saving in labor cost. 

 Ensures higher accuracy and surface quality, and 

 Reduce the overall cost of product. 

The only disadvantage is that jig and fixtures are costly devices and the cost of manufacture increases. But the 

cost may be offset by producing a large number of components. 

5). When selecting a grinding wheel the following factors should be considered. 

1. Constant factors: 

(a) Material to be removed (b) Amount of material to be removed(c) Wheel contact (d) Type of grinding 

machine 

2. Variable factors: 

(a)Wheel speed (b) Work speed (c) Condition of the machine, and (d) Skill of operator 

Material to be ground: The softer grade wheels are required for grinding harder materials. Aluminum oxide 

wheels are used for grinding metals of high tensile strength (steel) and silicon carbide wheels for metals of 

low tensile strength (brass and cast iron.) 
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Amount of material to be removed: Course grains, open structure wheels are recommended for the rapid 

removal of the material where the surface finish is unimportant. 

Wheel contact: The greater the area of content between the wheel and the work softer the wheel required. For 

example, surface grinding with minimum area of contact needs a harder and finer grinding wheel than the 

surface grinding where the area of contact is comparatively large. 

Type of grinding machine: The more rigid machine requires soft grinding wheel. 

Wheel speed: Harder wheels are recommended for grinding wheels which are running slowly with relation to 

work. It is advisable to run the wheel at the speed recommended by the manufacturer. 

6). 

 

 

 

 

 

 

 

 

Electrochemical machining (ECM) is a method of removing metal by an electrochemical process. It is normally 

used for mass production and is used for working extremely hard materials or materials that are difficult to 

machine using conventional methods. Its use is limited to electrically conductive materials. ECM can cut 

small or odd-shaped angles, intricate contours or cavities in hard and exotic metals, such as titanium 

aluminides, Inconel, Waspaloy, and high nickel, cobalt, and rhenium alloys. Both external and internal 

geometries can be machined.ECM is often characterized as "reverse electroplating", in that it removes 

material instead of adding it. It is similar in concept to electrical discharge machining (EDM) in that a high 
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current is passed between an electrode and the part, through an electrolytic material removal process 

having a negatively charged electrode (anode), 

piece (cathode); however, in ECM there is no tool 

path close to the work but without touching the piece. Unlike EDM, however, no sparks are created. High 

metal removal rates are possible with ECM, with no thermal or mechanical stresses being transferred to 

the part, and mirror surface finishes can be achieved.

7). CAD is widely used in the area of engineering. It is used for manufacturing, planning, computer aided 

analysis. When it comes to material requirements, CAD inventory control and production planning, y

can always use CAD. It also helps in purchasing, manufacturing, planning and several other activities.

of the major applications of the CAM system are glass working, woodturning, metalworking and spinning, 

and graphical optimization of the entire m

plane surfaces, and screw threads is done by applying CAM systems.

III. a). 

 

. Bed: The bed is a long casting fitted with 

saddle. 

  

  

current is passed between an electrode and the part, through an electrolytic material removal process 

having a negatively charged electrode (anode), a conductive fluid (electrolyte), and a conductive 

n ECM there is no tool wear. The ECM cutting tool is guided along the desired 

path close to the work but without touching the piece. Unlike EDM, however, no sparks are created. High 

metal removal rates are possible with ECM, with no thermal or mechanical stresses being transferred to 

part, and mirror surface finishes can be achieved. 

7). CAD is widely used in the area of engineering. It is used for manufacturing, planning, computer aided 

analysis. When it comes to material requirements, CAD inventory control and production planning, y

can always use CAD. It also helps in purchasing, manufacturing, planning and several other activities.

of the major applications of the CAM system are glass working, woodturning, metalworking and spinning, 

and graphical optimization of the entire manufacturing procedure. Production of the solids of rotation, 

plane surfaces, and screw threads is done by applying CAM systems. 

1).  

 

 

 

 

 

 

The bed is a long casting fitted with guide ways. It supports headstock, turret saddle and cross

 

  

current is passed between an electrode and the part, through an electrolytic material removal process 

a conductive fluid (electrolyte), and a conductive work 

ECM cutting tool is guided along the desired 

path close to the work but without touching the piece. Unlike EDM, however, no sparks are created. High 

metal removal rates are possible with ECM, with no thermal or mechanical stresses being transferred to 

7). CAD is widely used in the area of engineering. It is used for manufacturing, planning, computer aided 

analysis. When it comes to material requirements, CAD inventory control and production planning, you 

can always use CAD. It also helps in purchasing, manufacturing, planning and several other activities. Some 

of the major applications of the CAM system are glass working, woodturning, metalworking and spinning, 

anufacturing procedure. Production of the solids of rotation, 

. It supports headstock, turret saddle and cross-slide 
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 Headstock: The function of headstock is to control the spindle speeds. All geared headstock is most common 

and it provides a wide range of speeds and allows heavier cuts. It is located on the left end of the bed.

bar provided at the top of headstock gives rigidity and piloting for the tool for accurate working. It engages 

in a hole provided in knee type too holder.

Turret: It is a tool holding device shaped in the form of hexagon and is mounted on a ram (auxiliary slide). The 

specially designed tools are attached to six faces of hexagonal turret and are brought into position for different 

operations. The tools used in turret are drills, reamers, boring bars and cutting tools. For each set of tools a stop 

screw is provided to control the tool movement.

Turret saddle (Saddle for auxiliary slide) : Turret saddle supports ram (auxiliary slide) on which hexagonal turret 

is mounted. The turret saddle can be moved over the bed and clamped in any desired positions. 

. Cross-slide and carriage: The cross-slide is mounted on the

post at the front, and one rear tool post at the back o

cutting off bar stock. It may be employed simultaneously with main turret. This facilitates two different 

cuts (operations) at the same time. 

b).  

  

  

The function of headstock is to control the spindle speeds. All geared headstock is most common 

and it provides a wide range of speeds and allows heavier cuts. It is located on the left end of the bed.

of headstock gives rigidity and piloting for the tool for accurate working. It engages 

in a hole provided in knee type too holder. 

It is a tool holding device shaped in the form of hexagon and is mounted on a ram (auxiliary slide). The 

specially designed tools are attached to six faces of hexagonal turret and are brought into position for different 

t are drills, reamers, boring bars and cutting tools. For each set of tools a stop 

control the tool movement. 

Turret saddle (Saddle for auxiliary slide) : Turret saddle supports ram (auxiliary slide) on which hexagonal turret 

d. The turret saddle can be moved over the bed and clamped in any desired positions. 

slide is mounted on the carriage. It is equipped with four station type tool 

post at the front, and one rear tool post at the back of the cross-slide. It is used for facing, forming and 

stock. It may be employed simultaneously with main turret. This facilitates two different 

 

 

  

The function of headstock is to control the spindle speeds. All geared headstock is most common 

and it provides a wide range of speeds and allows heavier cuts. It is located on the left end of the bed. Pilot 

of headstock gives rigidity and piloting for the tool for accurate working. It engages 

It is a tool holding device shaped in the form of hexagon and is mounted on a ram (auxiliary slide). The 

specially designed tools are attached to six faces of hexagonal turret and are brought into position for different 

t are drills, reamers, boring bars and cutting tools. For each set of tools a stop 

Turret saddle (Saddle for auxiliary slide) : Turret saddle supports ram (auxiliary slide) on which hexagonal turret 

d. The turret saddle can be moved over the bed and clamped in any desired positions.  

carriage. It is equipped with four station type tool 

slide. It is used for facing, forming and 

stock. It may be employed simultaneously with main turret. This facilitates two different 
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The hydraulic units are basically servomechanism which magnifies a relatively small input force or signal in order 

to provide a larger output force or signal for operating the mechanism. This output signal from the servo 

mechanism must be continually and automatically modified to suit variations in the input signals .The lathe 

saddle traverses along the bed, the stylus will follow the template edge always being kept in contact by 

spring pressure on the left hand end of the valve spool. If the stylus moves to the right then the spool will 

move to the right. This will allow the oil to the left of the piston to exhaust, and will allow oil in to the right 

of the piston hence moving it to the left. Therefore, the tool slide and tool will move to the left 

reproducing the template upon the work piece. The responsiveness and accuracy of the copying system 

depend upon the accuracy with which the spool valve is manufactured. The spool shoulder lengths and 

port openings must be of a precise length, and the resistance to oil flow must be identical at any spool 

position. 

IV. a) 1. The headstock of a turret lathe is heavier than the headstock of engine lathe and is provided with wider 

range of speeds. 

2. In turret lathe, the tailstock of an engine lathe is replaced by turret that holds six or more tools. In addition, a 

four way tool post on cross-slide and a rear tool post on carriage holds additional tools whereas in engine 

lathe only one tool is normally held in standard tool post, and for different operations tool must be 

changed. 

3. In turret lathes two or more cutting tools are used simultaneously whereas in engine lathe only one tool is 

used at once, 

4. In turret lathes, each tool station is provided with feed stop(or feed strip) so that each cut of a tool is the 

same as previous cut. 

5. In turret lathe rapid machining of any quantity of identical parts is possible with initial tool setup. 

6. Turret lathes are not usually fitted with lead screw and threads are normally cut by using die heads and taps. 
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b)  

 

 

 

 

 

MULTI SPINDLE AUTOMATIC MACHINE 

Multi-spindle (semi-automatic or automatic) lathe has from two to eight work

automatic lathes are widely used in mass production. More production is possible due to the increased 

number of operations that can be performed at the same time on one lathe. But their machining accuracy 

is comparatively lower. Each of the 

is passed and each rotates as in a single spindle machine. Suitable cutting tools such as drills, taps, reamers 

etc., are located in front of the each spindle. The cross

turning, forming and cutting-off operations

progressively from one position to another until th

six-spindle automatic machines. 

V a)  

 

 

 

  

  

automatic or automatic) lathe has from two to eight work-rotating spindles. Multi

automatic lathes are widely used in mass production. More production is possible due to the increased 

number of operations that can be performed at the same time on one lathe. But their machining accuracy 

of the spindles is provided with a spring collet chuck through which bar stock 

is passed and each rotates as in a single spindle machine. Suitable cutting tools such as drills, taps, reamers 

etc., are located in front of the each spindle. The cross-slides are provided with othe

off operations. At the finish of an operation, each

progressively from one position to another until the cycle is completed. Fig. shows a typical tool layout for 

  

 

  

otating spindles. Multi-spindle 

automatic lathes are widely used in mass production. More production is possible due to the increased 

number of operations that can be performed at the same time on one lathe. But their machining accuracy 

vided with a spring collet chuck through which bar stock 

is passed and each rotates as in a single spindle machine. Suitable cutting tools such as drills, taps, reamers 

slides are provided with other cutting tools of 

operation, each spindle rotates 

shows a typical tool layout for 
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       The first roughening tooth is the smallest tooth on broach. Rough teeth are designed to cut heaviest 

metal. The next operation has semi finished teeth which are progressively increase in size up to and 

including first finishing tooth. Finishing teeth are designed for lighter cuts, and last few finishing tooth are 

made of same size to attain high degree of accuracy and surface finish. In some broaches last few teeth 

edges are rounded for burnishing action. The various parts of typical internal pull broach is shown in 

figure. 

V. b). 1.Casting 2. Powder metallurgy 3. Plastic moulding 4. Stamping (Forming on power press) 5. Extruding 6. 

Coining 7: Rolling 8. Machining 

(a) Form cutting (Form milling, Broaching) 

(b) Template method 

(c) Generating (Gear hobbing, Shaping, Grinding) 

VI,.a) 

 

 

 

 

 

 

 

Leaf (or latch) jig: A drill jig with a hinged jig plate in which one or more drill bushes are fitted is called leaf or 

latch type jig. The jig Plate must be positively located such that the axes of bushes are vertical during 

drilling. The latch is clamped by nut and the work piece by clamping screw. 
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VI. b)  

 

 

 

 

 

 

 

Cross-rail Jig boring machine: It is a planer type jig boring machine. It has a cross-rail, which is supported on two 

vertical columns. The cross-rail carries a vertical spindle on its housing. The table is supported on the base 

of machine and it has reciprocating movement for is adjustment of the work. The hole location is provided 

by the longitudinal movement of the table and 'traverse' movement of the spindle along the cross-rail. 

VII. a) Natural abrasives include sand stone (solid quartz), emery, corundum and diamond. Sand stone is 

relatively soft and cannot be used for grinding harder materials. Emery and corundum are natural 

aluminum oxides, and have a greater hardness and better abrasive action than quartz. Diamond is one of 

the best natural abrasives but, due to high cost its use is limited to grinding cemented carbides, glass, 

marbles and garnets. 

Artificial abrasives are used extensively because; their characteristics can be easily controlled. They include 

silicon carbide (SiC), aluminum oxide (Al,0,), boron carbide, cubic boron nitride and manufactured 

diamond. SiC and A1,0, are most widely used for grinding wheels.  
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VII. b)  

 

 

 

 

 

 

 

 

The ultrasonic machining uses 

at high frequency and minimum amplitude. These vibrations are transmitted to the tool by means of 

mechanical devices. The mechanical focusing device that provides vibrating motion to tool is called 

velocity transformer. The tool moves in

on the work piece. These abrasive particles are mixed with water to form slurry, and the abrasive 

slurry is continuously circulated between the tool and 

Due to the impact of abrasive grains on 

confined to cavity to be produced in the work

carbide, silicon carbide and aluminum

rates. It is also harder than both 

between 180 and 200 grit. Metal

1or finishing. 

VII. a) Mounting : The grinding wheels are mounted on spindle. Before

cracks. The wheel must be positioned properly between the flanges; a washer made up of rubber or 

leather should be placed between the

  

  

The ultrasonic machining uses a magnetostrictive type transducer which generates

at high frequency and minimum amplitude. These vibrations are transmitted to the tool by means of 

mechanical devices. The mechanical focusing device that provides vibrating motion to tool is called 

velocity transformer. The tool moves in the direction of vibrations and forces the abrasive particles 

work piece. These abrasive particles are mixed with water to form slurry, and the abrasive 

slurry is continuously circulated between the tool and work piece until the cutting edges are d

Due to the impact of abrasive grains on work piece metal is removed. The form of the tool tip is 

confined to cavity to be produced in the work piece. The most commonly used abrasives are boron 

aluminum oxide. Boron carbide is economical and gives good machining 

rates. It is also harder than both aluminum oxide and silicon carbide. The size of abrasive varies 

between 180 and 200 grit. Metal removal rate is high with coarse grains while fine grades are used 

. a) Mounting : The grinding wheels are mounted on spindle. Before mounting, wheel should be inspected for 

cracks. The wheel must be positioned properly between the flanges; a washer made up of rubber or 

leather should be placed between the flanges and sides of grinding wheel: The abrasive wheel should have 

 

  

a magnetostrictive type transducer which generates linear vibrations 

at high frequency and minimum amplitude. These vibrations are transmitted to the tool by means of 

mechanical devices. The mechanical focusing device that provides vibrating motion to tool is called 

the direction of vibrations and forces the abrasive particles 

work piece. These abrasive particles are mixed with water to form slurry, and the abrasive 

until the cutting edges are dull. 

metal is removed. The form of the tool tip is 

The most commonly used abrasives are boron 

is economical and gives good machining 

oxide and silicon carbide. The size of abrasive varies 

removal rate is high with coarse grains while fine grades are used 

mounting, wheel should be inspected for 

cracks. The wheel must be positioned properly between the flanges; a washer made up of rubber or 

es of grinding wheel: The abrasive wheel should have 
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easy fit on the spindle and should never be tightened in excess. The nut should be tightened suitably to 

hold the wheel in position, and a guard should be placed over the wheel.

Truing: Truing a wheel is necessary to ensure that it will be

high spots on the wheel, there by wheel runs concentrically with the spindle. After mounting, the wheel 

should be trued before use. A properly trued wheel will produ

Dressing: Dressing is the term used to denote sharpening operation of grinding wheel. The purpose of dressing 

is to remove dulled abrasive grains and to improve the cutting action of a grinding wheel. This is done by 

wheel dresser.  

VIII. b)  

Powder Method: In powder method, coating metal is in the powder form and is fed from the container through 

a rubber hose to spray-gun. The powder

tip which permits. The powdered metals to be sprayed through the flame. A gas or compressed 

the powder metal to the torch tip. Fuel gas can be acetylene or hydrogen, In this case, coating metal is 

already in the atomized form and hence

coated. The equipment for powder method cost less. It has no gears and is lighter to handle. However, the 

cost of metal powders is high and metal in the powder form is not readily available. The powder method is 

mostly used for hard-facing. Powders used for coatings are basically chromium

which boron or silicon and phosphorus are added. The coating thickness ranges from 0.08 mm to 1.8 mm. 

  

  

easy fit on the spindle and should never be tightened in excess. The nut should be tightened suitably to 

hold the wheel in position, and a guard should be placed over the wheel. 

necessary to ensure that it will be concentric with the spindle. It involves removing any 

high spots on the wheel, there by wheel runs concentrically with the spindle. After mounting, the wheel 

should be trued before use. A properly trued wheel will produce perfect round or flat work.

Dressing is the term used to denote sharpening operation of grinding wheel. The purpose of dressing 

is to remove dulled abrasive grains and to improve the cutting action of a grinding wheel. This is done by 

 

 

 

 

 

 

 

powder method, coating metal is in the powder form and is fed from the container through 

gun. The powder-spray method uses an oxyacetylene welding torch with modified, 

powdered metals to be sprayed through the flame. A gas or compressed 

tip. Fuel gas can be acetylene or hydrogen, In this case, coating metal is 

and hence air is required to deposit the molten metal on the surface being 

coated. The equipment for powder method cost less. It has no gears and is lighter to handle. However, the 

cost of metal powders is high and metal in the powder form is not readily available. The powder method is 

facing. Powders used for coatings are basically chromium

which boron or silicon and phosphorus are added. The coating thickness ranges from 0.08 mm to 1.8 mm. 

 

  

easy fit on the spindle and should never be tightened in excess. The nut should be tightened suitably to 

concentric with the spindle. It involves removing any 

high spots on the wheel, there by wheel runs concentrically with the spindle. After mounting, the wheel 

ce perfect round or flat work. 

Dressing is the term used to denote sharpening operation of grinding wheel. The purpose of dressing 

is to remove dulled abrasive grains and to improve the cutting action of a grinding wheel. This is done by 

powder method, coating metal is in the powder form and is fed from the container through 

spray method uses an oxyacetylene welding torch with modified, 

powdered metals to be sprayed through the flame. A gas or compressed air conveys 

tip. Fuel gas can be acetylene or hydrogen, In this case, coating metal is 

the molten metal on the surface being 

coated. The equipment for powder method cost less. It has no gears and is lighter to handle. However, the 

cost of metal powders is high and metal in the powder form is not readily available. The powder method is 

facing. Powders used for coatings are basically chromium-nickel compositions to 

which boron or silicon and phosphorus are added. The coating thickness ranges from 0.08 mm to 1.8 mm. 
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If heavier deposits are required, a second pass is made. Th

abrasion, erosion, corrosion and heat.

IX. a)  

 

In NC machine tools the operator functions are undertaken by data processing unit of the system 

and the control unit. In data processing unit, the compon

acceptable to the control unit. Here, the coordinate information is recorded on a tape, and the tape 

is fed to control unit. The control unit feeds the position command information to slide

transmission elements of the machine, and the command signal is constantly compared with the 

actual position, achieved. The difference in two signals, if any, is corrected to get the desired 

product. 

IX. b) A joint permits relative motion between two links or arms of a robot. V

are: 

(i) Linear joint (L-joint): Permits linear sliding motion between two links whose arms are parallel.

(ii) Orthogonal joint (O-joint): Permits linear sliding motion between two links which are perpendicular to 

each other. 

  

  

If heavier deposits are required, a second pass is made. The coating forms a true bond, and can withstand 

abrasion, erosion, corrosion and heat. 

 

 

 

 

 

 

 

In NC machine tools the operator functions are undertaken by data processing unit of the system 

and the control unit. In data processing unit, the component drawings are translated into a form 

to the control unit. Here, the coordinate information is recorded on a tape, and the tape 

is fed to control unit. The control unit feeds the position command information to slide

of the machine, and the command signal is constantly compared with the 

actual position, achieved. The difference in two signals, if any, is corrected to get the desired 

A joint permits relative motion between two links or arms of a robot. Various types of mechanical joints 

joint): Permits linear sliding motion between two links whose arms are parallel.

joint): Permits linear sliding motion between two links which are perpendicular to 

 

  

e coating forms a true bond, and can withstand 

In NC machine tools the operator functions are undertaken by data processing unit of the system 

ent drawings are translated into a form 

to the control unit. Here, the coordinate information is recorded on a tape, and the tape 

is fed to control unit. The control unit feeds the position command information to slide way 

of the machine, and the command signal is constantly compared with the 

actual position, achieved. The difference in two signals, if any, is corrected to get the desired 

arious types of mechanical joints 

joint): Permits linear sliding motion between two links whose arms are parallel. 

joint): Permits linear sliding motion between two links which are perpendicular to 
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(iii) Rotational joint (R-joint): Provides rotational relative motion of the joint, with the axis of rotation being 

parallel to the axes of the two links. 

(iv) Twisting joint (T-joint): Permits rotary motion between two links, the axis of rotation bein

the axes of the two links. 

(v) Revolving joint (V-joint): Provides rotary motion; the axis of the input link is parallel to the axis of 

rotation, and the axis of out put link is perpendicular to the axis of rotation.

 

 

 

 

 

 

 

 

 

X a) ADVANTAGES AND LIMITATIONS OF FMS:

The flexible manufacturing system offers the following advantages.

 All parts with specified size can be manufactured

 Production rate can be adjusted to market demand without

 Set-up time is virtually eliminated,

 High flexibility, and capable of making a different products

 The system is adoptable to CAD/CAM (Computer A

 Better predictability, and easy control of operations and

  

  

joint): Provides rotational relative motion of the joint, with the axis of rotation being 

 

joint): Permits rotary motion between two links, the axis of rotation bein

joint): Provides rotary motion; the axis of the input link is parallel to the axis of 

rotation, and the axis of out put link is perpendicular to the axis of rotation. 

AND LIMITATIONS OF FMS: 

The flexible manufacturing system offers the following advantages. 

All parts with specified size can be manufactured 

Production rate can be adjusted to market demand without additional man power

up time is virtually eliminated, and complete group of parts will go to assembly at one time.

High flexibility, and capable of making a different products without retooling. 

doptable to CAD/CAM (Computer Aided Design and Computer Aided Manufacture)

and easy control of operations and scheduling. 

 

  

joint): Provides rotational relative motion of the joint, with the axis of rotation being 

joint): Permits rotary motion between two links, the axis of rotation being parallel to 

joint): Provides rotary motion; the axis of the input link is parallel to the axis of 

additional man power 

will go to assembly at one time. 

Design and Computer Aided Manufacture) 
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Limitations: 

 Design is complicated and costly to build. 

 High degree of planning is required 

 Longer time is required to reach peak production 

 Consistency of raw material becomes important. 

 Tool performance and condition monitoring is also expensive. 

 Fixtures can sometimes cost more with FMS. 

X b)  

 Load carrying capacity  

 Speed movements  

 Reliability  

 Repeatability  

 Arm configuration  

 Degree of freedom  

 Control system  

 Work envelope  

 Programming  
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