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VISION  

Mechanical Engineering Department of  KG REDDY College of Engineering & Technology 

strives to be recognized globally for imparting outstanding technical education and research 

leading to well qualified truly world class leaders and unleashes technological innovations to 

serve the global society with an ultimate aim to improve the quality of life.  

 

MISSION  

Mechanical Engineering Department of KGRCET strives to create world class Mechanical 

Engineers by: 

1. Imparting quality education to its students and enhancing their skills. 

2. Encouraging innovative research and consultancy by establishing the state of the art 

research facilities through which the faculty members and engineers from the nearby 

industries can actively utilize the established the research laboratories. 

3. Expanding curricula as appropriate to include broader prospective. 

4. Establishing linkages with world class R&D organizations and leading educational 

institutions in India and abroad for excelling in teaching, research and consultancy. 

5. Creation of service opportunities for the up-liftment of society at large. 
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PROGRAM OUTCOMES 

POs DESRCRIPTION 

PO1 
Apply computing knowledge, mathematical knowledge and domain knowledge to 

identify and capture requirements of specific problems. 

PO2 
Analyze and develop models for specific problems using principles of mathematics, 

mechanical and relevant domains. 

PO3 

Design, implement, test and maintain solutions for systems, components or processes 

that meet specific needs with consideration for safety, societal and environmental 

issues. 

PO4 
Conduct required experiments, generate, analyze and interpret the data to draw valid 

conclusions. 

PO5 Adapt the techniques, skills and modern tools necessary for solving complex 
computing problems with an understanding of their limitations. 

PO6 Adhere to all regulations and ethics in professional practice as a mechanical engineer. 

PO7 Understand and evaluate the sustainability in the solution of problems related to 
mechanical in societal and environmental contexts. 

PO8 Understand legal, ethical, societal, environmental, health issues within local and 
global contexts. 

PO9 
Function effectively as an individual and as a member or a leader in diverse and 

multidisciplinary teams. 

PO10 Communicate effectively (oral / written) with professionals and general public. 

PO11 Apply the principles of project management and finance to one’s professional work. 

PO12 
Engage in lifelong learning to keep abreast of latest trends and emerging 

technologies. 
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PROGRAM EDUCATIONAL OBJECTIVES 

PEOs DESCRIPTION 

PEO1 To inculcate the adaptability skills into the students for hardware design, 
development and any other allied fields of computing. 

PEO2 Ability to understand and analyze engineering issues in a broader perspective with 
ethical responsibility towards sustainable development. 

PEO3 To develop professional skills in students that prepares them for immediate 

employment and for lifelong learning in advanced areas of mechanical engineering 

and related fields. 

PEO4 To equip with skills for solving complex real-world problems 

PEO5 Graduates will make valid judgment, synthesize information from a range of sources 

and communicate them in sound ways in order to find an economically viable 

solution. 

 

 

PROGRAM SPECIFIC OUTCOMES (PSO’S): 

PSO 1: Apply the knowledge in the domain of engineering mechanics, thermal and fluid sciences 

to solve engineering problems utilizing advanced technology. 

PSO 2: Successfully evaluates the principle of design, analysis and implementation of mechanical 

systems/processes which have been learned as a part of the curriculum. 

PSO 3: Develop and implement new ideas on product design and development with the help of 

modern CAD/CAM tools, while ensuring best manufacturing practices. 
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OBJECTIVE: 

1. PDP (Production Drawing Practice) provides a convenient means to create designs for almost 
every engineering discipline.  

2. Computer Aided Design software can be used for the component drawings and explaining 
clearly the tolerances, surface roughness‘s etc. 

 

 

OUTCOMES: 

Upon the completion of Production Drawing Practice practical course, the student will be able to: 

 

��  Draw the conventional representation of different materials used in engineering 
practice like wood, glass, metal etc., and the limits and tolerances.��

��  Understand and indication of form and position tolerances on drawings, types of 
run-out, total run-out and their indication.��

��  Improve visualization ability of surface roughness and its indications with respect 
to the material surface.�

�

��  Apply the drawing techniques to draw various part drawings and assembly, 
tolerances, roughness etc.�

�

�
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                                        PRODUCTION DRAWING PRACTISE LAB 

B.Tech. IV Year I Sem                  L          T/P/D C 

Course Code: A70391        0 0/3/0 2 

 

UNIT – I  
 
CONVENTIONAL REPRESENTATION OF MATERIALS: conventional 
representation of parts – screw joints, welded joints, springs, and gears, electrical, 
hydraulic and pneumatic circuits – methods of indicating notes on drawings.  
Limits, Fits and Tolerances:Types of fits, exercises involving selection/interpretation of 
fits and estimation of limits from tables.  
 
UNIT – II  
FORM AND POSITIONAL TOLERANCES: introduction and indication of form and 
position tolerances on drawings, types of run-out, total run-out and their indication. 
 
 UNIT – III  
SURFACE ROUGHNESS AND ITS INDICAIONS: definition, types of surface 
roughness indication – surface roughness obtainable from various manufacturing 
processes, recommended surface roughness on mechanical components. Heat treatment 
and surface treatment symbols used on drawings.  
 
UNIT – IV  
DETAILED AND PART DRAWINGS: drawing of parts from assembly drawings with 
indications of size, tolerances, roughness, tolerances, form and position errors etc. 
 
 UNIT-V  
PRODUCTION DRAWING PRACTICE: part drawings using Computer aided drafting 
by CAD software.  
 
TEXT BOOKS:  

 
1. Production and drawing/ K.L.Narayana & P. Kannaiah/ New Age.  
2. Machine Drawing with Auto CAD/ Pohit and Ghosh, PE.  

 
REFERENCES:  
1. Geometric dimensioning and tolerancing / James D. Meadows/ B.S Publications.  
2. Engineering Metrology/ R.K. Jain/ Khanna Publications.  
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LAB INSTRUCTIONS 

·  Bring all necessary instruments and materials for drawing. Borrowing of drawing 
instruments are not allowed. 

·  Use H pencil for object lines and lettering and 2H pencil for dimension lines  
construction lines, hatching line etc. 

·  Before starting the work in a lab session,�it is a good idea to plan drawing of diagrams�

carefully to fit within the drawing sheet. 
·  Use a black back- up sheet/paper under the drawing sheet. This will help in 

drawing straight lines without kinks due to holes or irregularities on the drawing 
board, if any. 

·  You have to be careful to keep the drawing sheet clean. Use a good quality 
eraser. Sharpen the pencil (s) away from the sheet, and always use soft cotton 
cloth to clean the drawing. 
 
 

 
 
 
 
 
 

 

�

�

�

�

�

�
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                           Unit- 1 

Production Drawing: 

�������������A production drawing, also referred to as working drawing, should furnish all the 
dimensions, Limits and special finishing processes such as heat treatment, honing, lapping, and 
surface finish, etc., to guide the craftsman on the shop floor in producing the component. 
 Conventional Drawing:        

Certain draughting conventions are used to represent materials in section and machine elements 
in engineering drawings. 

Material: 

As a variety of materials are used for machine components in engineering applications, it is 
preferable to have different conventions of section lining to differentiate between various 
materials. The recommended conventions in use are shown in below Fig 1. 

                       

           

                              Fig 1: Conventional representation of materials 

 

 



                     DEPARTMENT OF MECHANICAL ENGINEERING �

 PRODUCTION DRAWING PRACTISE LAB  � ��������

�

 

 

 

                    Fig 2: Conventional representation of machine components (Contd.) 
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                        Fig 2: Conventional representation of machine components 
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                      Fig3: Conventional representation of machine components 
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Welding: 

      Basic terms of a welded joint are shown in Fig. 11.1 and the five basic types of joints are 
shown in Fig 4 
Various categories of welded joints (welds) are characterized by symbols which, in general 
are similar to the shape of welds to be made. These symbols are categorised as: 

(i) Elementary symbols  
(ii ) Supplementary symbols  
(iii ) Combination of elementary and supplementary symbols and 
(iv) Combination of elementary symbols  

                      

                                     Fig4: (a) Butt weld (b) Fillet weld 

 

                   

                            

                                       Fig 5: Types of joints 
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                                   Fig 6: Elementary welding symbols 
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                               Fig 7: Supplementary welding symbols. 

 

 

                    Fig8: Combination of elementary and supplementary symbols. 
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                   Fig9: Combination of elementary symbols (contd.) 
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                            Fig10: Combination of elementary symbols. 
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 Electric Symbols:          

An electronic symbol is a pictogram used to represent various electrical and electronic devices 
or functions, such as wires, batteries, resistors, and transistors, in a schematic diagram of 
an electrical or electronic circuit. 

        

                                          Fig11: Electric circuit symbols. 
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Limit System:                                                                              

                              The system in which a variation is accepted is called the limit system and the 
allowable deviations are called tolerances. The relationships between the mating parts are called 
fits. 

Following are some of the terms used in the limit system : 

Tolerance: 

The permissible variation of a size is called tolerance. It is the difference between the maximum 
and minimum permissible limits of the given size. If the variation is provided on one side of 
the basic size, it is termed as unilateral tolerance. Similarly, if the variation is provided on 
both sides of the basic size, it is known as bilateral tolerance. 

Limits: 

The two extreme permissible sizes between which the actual size is contained are called limits. 
The maximum size is called the upper limit and the minimum size is called the lower limit. 

Deviation: 

It is the algebraic difference between a size (actual, maximum, etc.) and the corresponding 
basic size. 

Actual Deviation: 

It is the algebraic difference between the actual size and the corresponding basic size. 

Upper Deviation: 

It is the algebraic difference between the maximum limit of the size and the corresponding 
basic size. 

Actual Deviation: 

It is the algebraic difference between the minimum limit of the size and the corresponding 
basic size. 

Allowance: 

It is the dimensional difference between the maximum material limits of the mating parts, 
intentionally provided to obtain the desired class of fit. If the allowance is positive, it will 
result in minimum clearance between the mating parts and if the allowance is negative, it will 
result in maximum interference. 

Basic Size: 

It is determined solely from design calculations. If the strength and stiffness requirements 
need a 50mm diameter shaft, then 50mm is the basic shaft size. If it has to fit into a hole, then 
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50 mm is the basic size of the hole. Here, the two limit dimensions of the shaft are deviating in 
the negative direction with respect to the basic size and those of the hole in the positive direction. 
The line corresponding to the basic size is called the zero line or line of zero deviation. 

            

                        Fig12: Diagram illustrating basic size deviations and tolerances 

Design Size: 

It is that size, from which the limits of size are derived by the application of tolerances. If there 
is no allowance, the design size is the same as the basic size. If an allowance of 0.05 mm for 
clearance is applied, say to a shaft of 50 mm diameter, then its design size is (50 – 0.05) = 49.95 
mm. A tolerance is then applied to this dimension. 

Fits: 

The relation between two mating parts is known as a fit. Depending upon the actual limits of 
the hole or shaft sizes, fits may be classified as clearance fit, transition fit and interference fit. 
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Clearance fit: 

It is a fit that gives a clearance between the two mating parts. 

                                 

                                                     Fig13: Clearance fit 

Minimum Clearance: 

It is the magnitude of the difference (negative) between the maximum size of the hole and the 
minimum size of the shaft in an interference fit before assembly. 

Maximum Clearance: 

It is the difference between the maximum size of the hole and the minimum size of the shaft in 
a clearance or transition fit. The fit between the shaft and hole in Fig. 15.10 is a clearance fit that 
permits a minimum clearance (allowance) value of 29.95 – 29.90 = + 0.05 mm and a maximum 
clearance of + 0.15 mm. 
 
Transition fit: 

This fit may result in either an interference or a clearance, depending upon the actual values 
of the tolerance of individual parts. The shaft in  may be either smaller or larger 
than the hole and still be within the prescribed tolerances. It results in a clearance fit, when 
shaft diameter is 29.95 and hole diameter is 30.05 (+ 0.10 mm) and interference fit, when shaft 
diameter is 30.00 and hole diameter 29.95 (– 0.05 mm). 
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                                                     Fig14: Transition fit 

Interference fit: 

If the difference between the hole and shaft sizes is negative before assembly; an interference 
fit is obtained. 

 

 

                                             Fig15: Minimum interference fit 

is the magnitude of the difference (negative) between the maximum size of the hole and the 
minimum size of the shaft in an interference fit before 

Maximum interference fit: 

It is the magnitude of the difference between the minimum size of the hole and the maximum 
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size of the shaft in an interference or a transition fit before assembly. 
The shaft in Fig. 15.12 is larger than the hole, so it requires a press fit, which has an 
effect similar to welding of two parts. The value of minimum interference is 30.25 – 30.30 
= – 0.05 mm and maximum interference is 30.15 – 30.40 = – 0.25 mm. 

Hole Basis and Shaft Basis System: 

In working out limit dimensions for the three classes of fits; two systems are in use, viz., the 
hole basis system and shaft basis system. 

Hole Basis System: 

In this system, the size of the shaft is obtained by subtracting the allowance from the basic size 
of the hole. This gives the design size of the shaft. Tolerances are then applied to each part 
separately. In this system, the lower deviation of the hole is zero. The letter symbol for this 
situation is ‘H’. The hole basis system is preferred in most cases, since standard tools like drills, 
reamers, broaches, etc., are used for making a hole. 
Shaft basis System: 

In this system, the size of the hole is obtained by adding the allowance to the basic size of the 
shaft. This gives the design size for the hole. Tolerances are then applied to each part. In this 
system, the upper deviation of the shaft is zero. The letter symbol for this situation is ‘h’. 
The shaft basis system is preferred by 
 (i) Industries using semi-finished shafting as raw materials,  
e.g., textile industries, where spindles of same size are used as cold-finished shafting 
(ii ) When several parts having different fits but one nominal size is required on a single 
shaft.  
 
 
 

 

                                 Fig16: Hole Basis And Shaft Basis System 
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                               Fig17: Schematic representation of fits. 
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                                                     Unit- II 

 

Datum feature:  

A datum feature is a feature of a part, such as an edge, surface, or a hole, which forms the basis 
for a datum or is used to establish its location. 

                              

                                  Fig18: Details of Datum Feature. 

Datum Triangle:  

The datums are indicated by a leader line, terminating in a filled or an open triangle 

Datum letter: 

To identify a datum for reference purposes, a capital letter is enclosed in a frame, connected to 
the datum triangle. 

                The datum feature is the feature to which tolerance of orientation, position and run-out 
are related. Further, the form of a datum feature should be sufficiently accurate for its purpose 
and it may therefore be necessary in some cases to specify tolerances of form from the datum 
features. 

                                           

                                        Fig19: Details of Datum Feature 
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   Symbols of Tolerances: 

                         

 

                             Fig20: Symbols representing the characteristics to be tolerance. 
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Standards followed in Industry: 
 
Comparison of systems of indication of tolerances of form and of position as per IS: 3000 
(part-1)-1976 and as prevalent in industry 

 

 

����������������Fig20: Systems of indication of tolerances of form and of position (Contd) 
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          Fig20: Systems of indication of tolerances of form and of position. (Contd) 

 

 

 

 



                     DEPARTMENT OF MECHANICAL ENGINEERING �

 PRODUCTION DRAWING PRACTISE LAB  � �������

�

 

 

 

          Fig20: Systems of indication of tolerances of form and of position. 
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                                                                     Unit- III 

Surface Roughness: 

                       Surface roughness often shortened to roughness, is a component of surface 
texture. The properties and performance of machine components are affected by the degree of 
roughness of the various surfaces. The higher the smoothness of the surface, the better is the 
fatigue strength and corrosion resistance. Friction between mating parts is also reduced due 
to better surface finish. 

           

                                            Fig21: Surface roughness. 

��������������������������������������������������� ���
��� ����!��"���������
���#�������$�"�����������
��� ����!����������������
��������������������������"��������%&������������� ��� �������������������
����'� ��� ������������!����������������(����$���������������� ���������������
�����������������
�
Actual Profile (AF): 

)���������*������������������������������%�������%& ������������*���������

Reference Profile (RF): 

)���������*����������$����������������������������� ���������������������������)��*������������������
��������*�������������������*��������

Datum Profile (Df): 
It is the profile, parallel to the reference profile. It passes through the lowest point B of the 
actual profile. 
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Mean Profile (M f): 

It is that profile, within the sampling length chosen (L), such that the sum of the materialfilled 
areas enclosed above it by the actual profile is equal to the sum of the material-void areas 
enclosed below it by the profile. 

Peak-to-value height (Ht): 

It is the distance from the datum profile to the reference profile 

Mean Roughness Index (Ra): 

It is the arithmetic mean of the absolute values of the heights hi between the actual and mean 
profiles. It is given by, 

                           Ra = 1/L� ������
��	�


�	� , where L is the sampling length 

Machining Symbols: 

The basic symbol consists of two legs of unequal length, inclined at approximately 60° to the 
line, representing the surface considered .This symbol may be used where it is necessary to 
indicate that the surface is machined, without indicating the grade of roughness or the process to 
be used��
�

�������������������������������������������������� ���������
�
                                          Fig22: If the surface is machined��

If the removal of material is not permitted, a circle is added to the basic symbol, as shown in 
Fig22. This symbol may also be used in a drawing, relating to a production process, to indicate 
that a surface is to be left in the state, resulting from a preceding manufacturing process, whether 
this state was achieved by removal of material or otherwise. 

                                                

                           Fig23: If the removal of material is not permitted. 

�
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)����������"���������������%&����������������+����� ����%�������������������
%������&�%����������$�����(������

                                                    

                   Fig24: If the removal of material by machining is required. 

When special surface characteristics have to be indicated, a line is added 
to the longer arm of the basic symbol, as shown in Fig25. 
  

                                                           
                     Fig25: When special surface characteristics have to be indicated. 
 
Indication of Surface Roughness: 
 
           ,�����������'������*���������������(����
���&�%���% �������%&���&�
*������������������
 
 

                                           
                                     
               Fig26: A surface texture specified obtained by any production method. 
�
,�����������'������*��������������(���������%���%�� �����%&�����"������
���������%&������������
�
�
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��������������������������������������� �
�
��������������   Fig27: It is obtained by removal of material by machining. 
�
,�����������'������*��������������(�����
�� � �������%���%�������$�������
����"����������������
�
�

�������������������������������������� �
�
�����������������Fig28: It is obtained without removal of material. 
�
When only one value is specified to indicate surface roughness, it represents the maximum 
permissible value. If it is necessary to impose maximum and minimum limits of surface 
roughness, both the values should be shown, with the maximum limit, a1, above the minimum 
limit, a2 
 
 

                 
 
                                            Fig28: limits of surface roughness. 
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The principal criterion of surface roughness, Ra may be indicated by the corresponding 
roughness grade number, as shown in below Table: 
 
 
 

 
 
                                  Table 1: Equivalent surface roughness symbols. 
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�������������������&�������������������������*����� ��������������*��������
���������&������������%&�����*�������������������*� �&����
��%����-�#��$�������&�%����$������*����&����������� �����������������&��
�

�
�
���������������������Table2:�Symbols specifying the directions of lay (Contd). 
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�
                                   Table2:�Symbols specifying the directions of lay. 

Indication of Machining Allowance: 
 
The below figure shows the various specifications of surface roughness, placed relative to the 
symbol. 
 

                              

                                Fig29: Specification of Surface Roughness. 
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                                                        Unit-IV 

Part Drawing: 

.��*���������*�������$���������������������$������� �����*������������������������������������  ,�������
*�����*���������������*����*��/�������������������� �+���������*������*����������������%�������$������
�����������������������������*�������$�����,�*����� ��$����$����*��������������������������&����������� ��
*�������������$�������$��0�������$����  

Petrol engine connecting rod: 

Connecting rod in a steam engine connects the crosshead at one end (small end) and the crank at 
the other end (big end). The cross-section of the connecting rod can be square/circular in shape. 
 
Part drawings of a steam engine connecting rod end        

 

                                            Fig30:  Petrol engine connecting rod 
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Split sheave eccentric. 

It is used to provide a short reciprocating motion, actuated by the rotation of a shaft. Eccentrics 
are used for operating steam valves, small pump plungers, shaking screens, etc. The components 
of an eccentric are shown in isometric views for easy understanding of their shapes. 
Rotary motion can be converted into a reciprocating motion with an eccentric, but the reverse 
conversion is not possible due to excessive friction between the sheave and the strap. The crank 
arrangement, in a slider crank mechanism however, allows conversion in either direction. 
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                                           Fig31:  Split sheave eccentric 

 

 

 

Foot Step Bearing: 
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$�����������������������������������%�������������� ���������%��&���**������������������*��������
������0�����������*����%��������������������������� ���������  

 

 

                                                        Fig32:  Foot Step Bearing. 
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Knuckle Joint: 

,�0���0���/����������*���/���������������������$��� ��������������)�������/����������������������������
����������������&��������������������������0�1���%� ���&�2��(�����0��������/�����������&���������
�������������������������������0������������������� ������������*���������������������������������
������������*��������%&���������������������������* ���*����3��������/������������������
������������������$�"����%���������&����������*����
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                                                     Fig32: Knuckle Joint 

 

 

Lathe Tail Stock: 

It is a part of a lathe machine and is used to support lengthy jobs. To accommodate works of 
different lengths between centres, the tail-stock may be moved on the lathe bed to the required 
position and clamped by means of a clamping bolt. 

                     

                                                     Fig33: Lathe Tail Stock. 
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Non-return valve:- 

Non-return valve:- When a valve is operated by the pressure of a fluid, it is called a non-return 
valve, because, due to the reduction in the pressure of the fluid, the valve automatically shuts-off, 
ensuring non-return of the fluid. Figure 18.31a shows a brass/gun metal valve with a bevelled 
edge on the valve seat. The isometric view of the inverted valve shows the details of the webs. 
However, in the non-return valve, a separate valve seat is not provided. 
 

 

 

                                                Fig34: Non-return valve:- 
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Pipe vice :- 

Pipe vices are designed for holding pipes, to facilitate operations such as threading or cutting-off 
to required length. Figure 18.52 shows various parts of a pipe vice. To assemble the vice, the 
screw rod 4 is screwed into the base 1 from above. When the circular groove at the end of the 
screw rod is in-line with the 6 mm diameter transverse hole in the housing, the movable jaw 2 is 
inserted from below. After alignment, two set screws 3 are inserted into the jaw. This 
arrangement allows the jaw to move vertically without rotation when the handle is operated and 
the screw is turning. The V-shaped base of the housing can accommodate pipes of different 
diameters. The serrations provided on the V-shaped end of the movable jaw provide effective 
grip on the pipe surface. 
 

 

                                                Fig34: Pipe vice 
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Revolving centre: 
�
When long bars are machined on a lathe, they are suppported on two centres. one of which is 
called a live centre and the other, a dead centre, fixed in the tail-stock. The live centre fits into 
the 
main spindle and revolves with the work it supports. Because of the relative motion between the 
work piece and the dead centre in the tail-stock barrel, over-heating and wear of the centre takes 
place in the long run. To eliminate this, the dead centre is replaced with a live or anti-friction 
bearing centre, which revolves with the work like a live centre. 

 

 

                                                Fig35: Revolving centre. 
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Screw jack: 

Screw jacks are used for raising heavy loads through very small heights. Figure 18.51 shows the 
details of one type of screw jack. In this, the screw 3 works in the nut 2 which is press fitted into 
the main body 1. The tommy bar 7 is inserted into a hole through the enlarged head of the screw 
and when this is turned, the screw will move up or down, thereby raising or lowering the load. 

                 

                                                Fig36: Revolving centre. 
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Single tool post: 

This is used to hold four different tools at a time. The tool holder may be rotated and clamped to 
facilitate the use of any one of the tools at a time. The details of the square tool post are shown in 
The tool holder 1 is located on the base plate 2 by means of the stud 3. It can be fixed to the 
base plate in any position rigidly by the clamping nut 4 and handle 5. The knob 6 is fitted to the 
handle for smooth operation. The tools are held in the tool post by means of the set screws 7. 
Each  tool can be indexed readily by rotating the tool holder on the base plate and located in the 
correct position by the spring 9 and the ball 10. The ball is seated in the V-groove, provided for 
this purpose in the base plate. 
 

 

                                        Fig36: Single tool post. 
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Stuffing box  

It is used to prevent loss of fluid such as steam, between sliding or turning parts of machine 
elements. In a steam engine, when the piston rod reciprocates through the cylinder cover; 
stuffing box provided in the cylinder cover, prevents leakage of steam from the cylinder. 
 

 

         

                                    Fig38: Situffing box. 
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                                                   Unit-V  

Part Drawing Using CAD/CAM:  

 

                                        Fig39: Stuffing box. 
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Single tool post 

 

 

 

                                             Fig40: Single tool post. 
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Screw Jack. 

 

 

 

 

                                    Fig41: Screw Jack. 
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