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INTRODUCTION: WHY
MASTERING ENGINEERING
DRAWING MATTERS

Engineering  drawing  is  the  universal
l a n g u a g e  o f  e n g i n e e r s  a n d
manufacturers.  Whether  you  are  a
mechanical, civil, or electrical engineer,
the ability to read, interpret, and create
precise  technical  drawings  is  a  non-
negotiable  skill.  An  Engineering
Drawing  Tutorial  that  starts  from
fundamentals  can help  you bridge the
gap between a conceptual design and a
finished  product.  In  this  guide,  we  will
walk through the core concepts,  tools,
and  techniques  you  need  to  produce
c lear ,  accura te  d raw ings  tha t
communicate  your  ideas  effectively.  We
will cover everything from line types and
dimensioning  rules  to  modern  CAD
workflows and common pitfalls to avoid.
By  the  end,  you  wil l  have  a  sol id
foundation  to  create  and  understand
engineering drawings with confidence.

WHAT IS AN ENGINEERING
DRAWING?

An  engineering  drawing  is  a  detailed
graphical representation of an object or
s t ruc ture  that  conveys  a l l  the
information required for its manufacture,
assembly,  or  construction.  Unlike  an
artistic  sketch,  an engineering drawing
must  be  unambiguous,  dimensionally
accurate ,  and  fo l low  s tandard
conventions.  It  serves  as  a  contract

between  designers,  engineers,  and
fabricators,  ensuring  that  every  party
sees the same information.
In this Engineering Drawing Tutorial,
we  will  adopt  a  systematic  approach.
Start by understanding the purpose: to
provide  a  complete  specification  using
views,  dimensions,  tolerances,  and
notes.  A  good  drawing  eliminates
guesswork  and  reduces  errors  on  the
shop floor.

Key Elements of
an Engineering
Drawing

Views: Orthographic projections
(front, top, side) or isometric views
show the shape from multiple
angles.
Dimensions and Tolerances:
Numerical values that define size
and allowable variations.
Title Block: Contains drawing
number, scale, date, drafter name,
and revision history.
Notes and Symbols: Include
surface finish requirements,
material specifications, and
welding symbols.

ESSENTIAL TOOLS FOR MANUAL
DRAFTING

Even  with  the  dominance  of  CAD
software, understanding manual drafting
tools helps you appreciate the precision
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expected in technical drawings. Here are
the essentials you should know for any
ser ious  Engineering  Drawing
Tutorial .

Drawing Board: A flat, stable
surface with a T-square guide for
horizontal lines.
Set Square (Triangles): 45° and
30°/60° triangles for drawing
perpendicular and angled lines.
Compass and Dividers: For arcs,
circles, and transferring
measurements.
Scale Ruler: Used for drawing to
scale (e.g., 1:2, 1:5).
Pencils and Erasers: Hard
pencils (H, 2H) for light
construction lines; softer pencils
(HB, B) for final outlines.
Templates and Stencils: For
standard symbols, geometric
shapes, and lettering.

TYPES OF LINES IN ENGINEERING
DRAWINGS

Lines  are  the  alphabet  of  technical
drawing.  Each  type  has  a  specific
meaning, and using them correctly is a
key  lesson  in  any  Engineering
Drawing  Tutorial .

Continuous Thick Line: Visible1.
outlines and edges.
Continuous Thin Line:2.
Dimension lines, extension lines,
hatching, and leader lines.
Dashed Line (Medium3.
Thickness): Hidden edges or
features not directly visible.
Chain Thin Line (Center Line):4.
Indicates axes of symmetry,
centers of circles, and paths of
motion.
Chain Thick Line: Indicates5.
cutting planes for sectional views.

Ruled Thin Line with Zigzag:6.
Used for long break lines.

Mastering  line  types  ensures  your
drawing  communicates  clearly.  For
example, confusing a hidden line with a
center  line could lead to  a  part  being
manufactured incorrectly.

ORTHOGRAPHIC PROJECTION:
THE CORNERSTONE OF
TECHNICAL DRAWING

Orthographic  projection  is  the  method
used to represent a 3D object on a 2D
plane  using  multiple  views.  The  most
common  arrangement  is  first-angle  or
th i rd -ang le  pro jec t ion .  In  th i s
Engineering  Drawing  Tutorial,  we
focus on third-angle projection, which is
widely  adopted  in  North  America  and
many other regions.

Creating
Standard Views
Imagine an object placed in a glass box.
The six  principal  views are:  front,  top,
bottom, right side, left side, and rear. For
most  drawings,  three  views  suffice:
front,  top, and right side. Follow these
steps:

Choose the front view that shows
the most features.
Project the top view directly above
the front view.
Project the right side view directly
to the right of the front view.
Align views carefully so that
features correspond vertically and
horizontally.

Practice  this  projection  by  sketching
simple  blocks  first.  An  effective
Engineering Drawing Tutorial always
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emphasizes alignment and proportion.

First-Angle vs.
Third-Angle
Projection
In  first-angle  projection  (common  in
Europe),  the  object  lies  between  the
viewer and the projection plane; the top
view is placed below the front view. In
third-angle  projection,  the  projection
plane lies between the object  and the
viewer; the top view is above the front
view.  Always  indicate  the  projection
symbol  in  your  title  block.

ISOMETRIC AND PICTORIAL
DRAWINGS

While orthographic views are precise for
manufacturing, isometric drawings help
stakeholders  visualize  the  finished
product.  Isometric  drawing  uses  a  30-
degree  angle  from  the  horizontal  for
both depth and width axes, maintaining
parallel lines and true scale along each
axis.  This  Engineering  Drawing
Tutorial  recommends  starting  with
isometric sketches to brainstorm before
creating detailed orthographic sheets.

Draw a horizontal baseline.
Draw three axes: one vertical, two
at 30° to the horizontal.
Measure along these axes to
construct the object’s dimensions.
Use ellipses to represent circles
that are not aligned with the
isometric planes.

DIMENSIONING AND
TOLERANCING

Dimensioning is where a drawing moves

from  a  sketch  to  a  specification.  Every
dimension must be clear, unambiguous,
and  placed  according  to  standard
practices. In this Engineering Drawing
Tutorial,  we  cover  the  essentials  of
dimensioning and tolerancing.

General
Dimensioning
Rules

Never crowd dimensions; leave
enough space between extension
lines and the object.
Place dimensions outside the view
when possible, but inside if space
allows.
Use the same units (typically
millimeters or inches) throughout.
Chain dimensions only when
necessary; base dimensions from a
datum are often preferred for
manufacturing.
Include a leader line with an
arrowhead pointing to the feature
for notes and diameters.

Geometric
Dimensioning
and Tolerancing
(GD&T)
GD&T is a more advanced system that
controls the form, orientation, location,
and  runout  of  features.  While  a  full
Engineering Drawing Tutorial cannot
cover  every  GD&T  symbol  here,  you
should  understand  the  basic  concept:
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tolerance is not only about size, but also
about  shape  and  position.  Common
GD&T  symbols  include  true  position,
flatness,  parallelism,  and
perpendicularity. Modern drawings often
c a l l  o u t  G D & T  t o  e n s u r e
interchangeabil ity  of  parts.

SECTIONAL VIEWS AND
AUXILIARY VIEWS

When  an  object  has  internal  features
that are not clear from exterior views, a
sectional  view  (cross-section)  is  used.
The cutting plane line indicates  where
the  imaginary  cut  is  made,  and  the
section is hatched with thin lines at 45°
angles.

Full Section: Cuts entirely
through the object.
Half Section: Cuts one quarter,
showing both exterior and interior.
Revolved Section: Shows the
profile of a feature like a rib or
spoke.
Removed Section: Placed outside
the view for clarity.

Auxiliary views are used to show the true
shape of an inclined surface. They are
projected perpendicular to the surface’s
edge  view.  Including  these  in  your
Engineering  Drawing  Tutorial
practice  will  make  you  comfortable
handling  complex  geometries.

STEPS TO CREATE AN
ENGINEERING DRAWING FROM
SCRATCH

Follow  this  step-by-step  workflow  to
produce  a  professional  drawing.  This
outline  is  the  heart  of  any  practical
Engineering Drawing Tutorial.

Analyze the Object: Understand1.
its function, key features, and

symmetry.
Choose Views: Decide which2.
orthographic views best describe
the object. Select the front view
first.
Establish Scale and Paper Size:3.
Use standard sheet sizes (A4, A3,
etc.) and an appropriate scale
(e.g., 1:1, 1:2, 1:5).
Draw Construction Lines: Light4.
horizontal and vertical lines to
block out the overall dimensions.
Add Detailed Geometry: Draw5.
edges, curves, holes, and fillets.
Use dashed lines for hidden
features.
Apply Dimensions: Add6.
extension lines, dimension lines,
and numerical values. Follow
standard placement rules.
Include Tolerances and Notes:7.
Specify allowable variations,
surface finish, and material.
Add Title Block and Borders:8.
Fill in drawing number, scale, date,
and your name.
Review and Revise: Check for9.
missing dimensions, conflicting
information, and clarity.

COMMON MISTAKES IN
ENGINEERING DRAWINGS

Even experienced drafters make errors.
Learning from common mistakes is  an
essential  part  of  any  Engineering
Drawing  Tutorial.

Over-Dimensioning: Including
more dimensions than necessary
creates confusion. Use GD&T
instead of redundant linear sizes.
Under-Dimensioning: Missing a
critical dimension leaves the
manufacturer guessing.
Poor View Alignment:
Misaligned views cause
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misinterpretation of size and
shape.
Inconsistent Line Types: Using
the wrong line weight or style can
hide important details.
Crowded Notes: Notes that
overlap views or dimensions make
the drawing hard to read.
Ignoring Standards: Each
industry (e.g., ISO, ANSI, ASME)
has specific conventions; deviating
from them leads to errors.

TRANSITIONING FROM MANUAL
DRAFTING TO CAD

Modern engineering drawings are largely
created in computer-aided design (CAD)
software  like  AutoCAD,  SolidWorks,  or
Fusion 360. However, the principles from
manual drafting remain foundational. In
fact,  a  quality  Engineering  Drawing
Tutorial  often  starts  with  manual
techniques  before  introducing  CAD.
When you switch to CAD, you will  still
need to  understand layers,  line  types,
dimension  styles,  and  orthographic

projection – exactly the same concepts,
just applied digitally.
Tips for CAD drafting:

Use templates with predefined title
blocks and layers.
Leverage parametric modeling to
update dimensions automatically.
Generate views from 3D models to
eliminate projection errors.
Always check your plot/print
preview for line thicknesses and
scaling.

PRACTICAL TIPS FOR MASTERING
ENGINEERING DRAWING

To  truly  excel,  incorporate  these
strategies  into  your  practice  sessions.
This  Engineering  Drawing  Tutorial
will  be  most  effective  if  you  actively
apply  what  you  learn.

Sketch Every Day: Even a 10-1.
minute sketch of a household
object improves your observation
and line work.
Study2.


