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Q2(b) AUTOMATED STORAGE AND RETRIEVAL SYSTEM
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Q2(c) NC-
1-Here NC stands for Numerical Control
2-It is defined as the machine which is controlled by the set of instructions in the form of numbers, letters and symbols. The set of instructions is called as program.
3-In NC machine the programs are fed into the punch cards.
4-Modification in the program is difficult.
CNC-
1-CNC stands for Computer Numerical Control.
2-It is defined as the machine which is used to control the motions of the workpiece and tool with the help of prepared program in computer. The program is written in alphanumeric data.
3-In CNC machine the programs are fed directly into the computer by a small key board similar to our traditional keyboard.
4-Modification in the program is very easy.

DNC-
1-It stand for direct numeric control
2-the part program  is fed to the machine through the main computer.
3-in order to modify the program  single computer is used .
4-same part program can run on different machine at the same time.
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Q3(a) The Role of Robots in Creating More Efficient Manufacturing Operations. The production of industrial robots and automation systems has grown tremendously over the past few decades. ... Robotics improve the overall efficiency of a manufacturing process by creating efficient means of completing production tasks. Robot perform following task in industry-----
(a) TIG welding 
(b) MIG Welding
(c) Submerged arc welding
(d) In spray painting
(e) Machine loading and unloading
(f) Material handling etc.
3(b)
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Q4(b) Automation  is  the  creation  and  application  of  technology  to  monitor  and  control  the investment  which requires  mass production  for quick  return on  investment. Hence  Large 
Scale Industries can afforded and opt the option of automation, whereas medium and small 
scale industries find  it very difficult adopt automation. Low cost automation (LCA) is one 
solution especially for medium and small scale industries. Automation demands replacement 
of  conventional  machines  by  CNC,  VMC,  SPM’s,  etc,  manual  material  handling  by 
conveyor’s,  AGV’s  and  many  more things.   Low cost automation concept by replacing conventional Radial  Drilling Machine by Special Purpose Horizontal Multi Spindle Drilling Machine. This SPM  was in-house designed and developed by using the spare parts of old machines which were declared as scrap by other industries. 
Due this there was a huge saving in the manufacturing  cost of this SPM. This newly developed SPM not only increased the production rate by about  85% but also made it possible the machine operator to operate another machine along with it  with no compromise in quality requirements.   
Advantages-
1 Automation reduce production cost. 
2 Decrease in Part Cycle Time  
3 A lean manufacturing line is crucial for increasing efficiency.
LIMITATIONS-
1-Initial cost is high
2-Trained operator are required
3-High maintinance cost
Q5(a)
Degree of freedom- Degrees of freedom, is, defined modes in which a mechanical device or system can move. The number of degrees of freedom is equal to the total number of independent displacements or aspects of motion. ... Such a robot arm has five to six degrees of freedom.
Work envelop/work volume-is the volume of space in which a robotic arm can reach.
Rolling-wrist roll is the rotation or rolling motion of the wrist about its longitudinal axis
Pitching-is the up and down rotation or pitching of the wrist about the horizontal axis of the wrist.
Yawing-wrist yaw is the rotation of the wrist in horizontal plane about the vertical axis of the wrist.
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production and delivery of products and services. In today’s world for any industry to surviin  the  competitive  market,  must  go  for  automation.  Automation  demands  huge  capital 
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1. In-Line Transfer Lines :

Raw Material Finished Parts

~ Workpart Handiing System

Fig. 3.29 : In-Line Transfer Line
In case of in-line transfer line. the workstations are arranged in straight line, as

shown n Fig 3 29
. This 1s the Slrglcsl type of configuration of transfer lines. This configuration is
commonly LY for machining big workpieces such as : automotive engine

blocks, gear bow casings. cylinder heads, etc
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Advantage of in-line transfer lines :

The in-line configuration 1s simple. and

Limitations of in-line transfer lines :

(1) The m<hne configuration requires floor space of larger length as compar
10 width

(1) The reorientation of workpece for mac

hence, cost effective

huning 1s difficult
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Advantages of segmented

ne transfer lines :

(i) The segmented in-line configuration utilizes the available floor space more
effectively. It requires floor-space of limited length as compared to in-line
configuration,

(ii)  The segmented in-line configuration allows reorientation of the workpiece
in each segment so as to face the different surfaces for machining.

(1ii)  The rectangular segmented in-line configuration facilitates the automatic
return of the pallet fixtures at the starting point.

Limitations of segmented in-line transfer lines :

This configuration requires multiple straight line sections, and hence, it is
complicated as well as costly
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In large manufacturing industry. the volume of items and componlcn:s : Zoal:;g; :::, :l
becomes extremely unreliable and time consuming to use manual sto id g
svstem. Therefore. in such cases it is advisable to use the automat rag
retricval system
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In automated factory. as all functions of factory are integrated and aufOmErEe T
storage and retrieval system 1s also automated

Automated storage and retrieval system (AS/RS) can be defined as the computer
controlled and automated system that performs the storage and retrieval operations
with speed and accuracy

Automated storage and retricval systzm (AS/RS) can also be sometimes referred as
automated warchouse

Automated storage and retneval system (AS/RS) handles, stores and retrieves matenial
faster and with greater accuracy. safety and cfficiency than the manual storage and
retnieval svstem
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Components of Automated Storage and Retrieval System (AS/RS) :
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1. Storage Racks or Storage Structure

2. Transprot Devices (AGV. Conveyor, etc)

3. Pick-Up and Defivery (P and D) Stations

Storage and Retrieval Machines (Stacker Crame)
Computer Comtrol System
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The advantages of automated storage and retricval system are as follows

The automated storage and retrieval system ensures speedy movement and supply of the
matcrial.

AS/RS controls the material movement automatically and centrally, thereby reducing
the dependence on the human judgement

AS/RS optimizes the material movement and reduces the inventory requircment

AS/RS makes the effective use of storage space, thereby reducing the size of the
warchousc.

AS/RS helps in integrating and automating all the functions of factory.
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Some of the limitations of automated storage and retricval system arc as follows :
1 The initial cost of the AS/RS 1s high

2 AS/RS requires automated guided vehicles or conveyors

AS/RS 15 feasible only for large manufacturing establishments.
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The various factors to be considered while selecting the gripper for a given applicatioy
are as follows :
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Type of Power Source Available

Method of Actuation

Weight of Part to be Handled

Configuration of Part to be Handled

Change of Configuration of Part During Process
Material of Part to be Handled

Part Fixture

Cycle Time and Number of Actuations Per Day
Characteristics of Robot

Operating Environment

Multifunctionality Requirement

Location of Sensor

Workplace (Floor) Layout

Simplicity and Serviceability

Cost of Gripper
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(b) Bleck Diagram of Robot
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End Effector :

The end effector is the part that is connected to the Jast jomnt (hand) of a
manipulator, which generally performs the required tasks or handlcs the objects
The hand of a robot has provisions for connecting the end cffecto
designed for a purpose

The end effector is cither controlled by the robot’s controller or the controller
communicates with the end effector’s controlling device such as PLC

r that 1s specially

Manipulator :

Manipulator is the combination of mechanical linkages, connected by joints 1o

form an open-loop kinematic chain
The manipulator is capable of movement in various dircctions. The joints of the

manipulator produce the motion which 15 cither rotary or lincar

The mamipulator gets the task performed through the end cffector, which 15

connected to the mamipulator

Actuators :

The actuators are the drives used to actuate the joints of the manipulators. They
produce relative rotary or linear motion between the two hinks of jomt. In short.
they arc the ‘muscles” of the manipulator

servomotors, stepper motors. pncumatic

The common types of actuators are
cvlinders. and hydraulic ¢y linders

The actuators are controlled by controller




image22.jpeg
4. Controller :
The controller receives the instructions from the processor of a computer and
controls the motion of the actuators It takes feedback from the sensors
o The controller performs the following three functions
() It stores the posion and sequence date of the manipulator
(i) It mtiates and termunates the motion of the individual components (links)
of  the mampulator m a desired sequence and at the specified pont
(i) hpcmnsd:mbﬂmbemuﬁcedwlbcans-dzmwldmunwn
5. Sensors:

»  The sensors are used to collect the information about the status of the manipulator
and the end effector. This can be done continuously or at the end of a desired

motion
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Gripping Force :
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A cuating Force :

30

sin® = g
30 »
9 = m‘[ml = 30

Free body diagram of gripper 1s shown m Fig § 23
From Fig $3)
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For link AC :
b= F,
@  F = 0STTF,
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For link CE .
Taking moments about D,

Fosm@ 75 = F, » 200
o‘nF“(‘O)-'ﬂ = 1654 x 200

S~ F, = 15288N ..
s = a
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