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Introduction

Competencybased learning materials (student guides) for CAD CAM Design and Programming
(Mechanical) is a document that is written/aligned with the applicable competency standards,
provide training in line with industry requirements, and qualify trainelividuals for relevant

work through established competedrysed assessments.

Thisdocuments ownedby the FinanceDivision, Ministry of Finance Governmenbf the People's
Republic of Bangladesh and is prepared under the Skills for Industry Compesisvand
Innovation Progran(SICIP).

Government and private institutions will be able to use the information included in the

competencybased learning materials for activities that benefit Bangladesh.

Document/Document Receiving Place:

Skills for Industry Competitiveness and Innovation Program (SICIP),

Finance Division, Ministry of Finance.

Probashi Kallayan Bhavan Building (LevEd),

71-72 Old Elephant Road, Eskaton Road, Dhaka 1000.
Telephone: + 8802 551 38593 PABX), + 8802 551 3&3-5
Website:.www.sicip-fd.gov.bd
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How to Use This Educational Material

This module provides essential training materials and learning activities designed to help you
develop the knowledge and skills required for CAD/CAM Design and Programming in the
mechanical field. By completing this module, you will gain the competencepsofetiency
needed to perform effectively as a skilled technician.

The course is made up of the following 6 modules, which include the knowledge, skills, and
attitudes necessary for a worker to be effective:

1. Understand mechanicdtawing

2. Perform CADModeling

3. Select cutting tools andorkpiece

4. Perform CAMprogramming

5. Carryout CNC milling machineperations

6. Carry out CNC lathe machirmperations

As a trainee, yolare expected to complete a series of tasks in order to achieve each learning
outcomeof themodule.Thesetasksmaybe carriedoutin eitherrealworld or simulatedwvorkplace
settings for practicpurposes.

To meet the learning outcomes, you must engage in the required trandpgactice activities
that build the necessary s ki lLehrsing®uabmegageofarl e d g
detailedinstructionson completingeachtask,alongwith thetoolsandmaterialsneeded.

This page acts as your guide to achieving competency. By mastering the information sheet, you
will gain a clear understanding of how to perform each task. Once you are confvittenihe
information, you should complete tBel+-Check

The Self-Check section in this learning guide is designed to follow the information sheet and
allows you to assess your progress. After finishing it, reviewAtigver Scriptlocated at the end
of the module to evaluate your understanding.

You must complete all tasks ttined in thelnformation Sheet andLearning Outcome, applying
the knowledge youbve gained to develop your
wor king, and donodét hesitate to ask your facil

After you havecompletedall the requiredactivitiesin thislearningguide,aformal assessmentill
be conducted to determine whether you have met the specified learning outcomes and are ready to
proceed to the nexbodule.
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CBLM Development Committee

As part of theraining programCompetencyBased Learning Materials (CBLM) play a vital
role in supporting both trainees and trainers by promoting interactive and effective learning.

To developthis CBLM, adedicatedeamwasformedthatincludedexternalexpertsandwasled by
head of théIU, SICIP-BITAC Project. The team conducted a detailed task analysis based
on the performance criteria outlined in tiempetency Standards (CSdpr CAD-CAM

Design and Programming while also considering the needs of ttanees.

Following the task analysis, the components of the CBLM were developed through a series of
consultation meetingand workshops. As a result, theBLM for CAD -CAM Design and
Programming was successfully reated. Finally, a validation meeting was held with subject

matter experts, and the material was formally validatePllo@ctober2025

Experts Involved:

Industry and institutes experts who provided their valuable inputs to develop this Competency
Based Learning Material:

Name Organization Designation
. Assistant Engineer & Lead Trainer,
Md. Rezwan Munshi BITAC (CAD-CAM Design and Programming)
. Executive Engineer
Md. Humayun Kabir BITAC (CAD-CAM Expert)
. Director
Dr. Md. Jalal Uddin PEN( BITAC (Head PIU, SICIP, BITAC)

Simata Kundu Esquire Plastics Ltd. Industry Expert
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Module 1: Understand Mechanical Drawing

N

‘c(?' Module Content

Module Description: This module describes the knowledge, skills and attitudes required of the
operator to perform mechanical drawinfj. includes understanding mechanical drawings,
interpreting mechanical drawings, projection method, recognize different views (Orthographic,
Isometric, and Perspective), sectional views, dimension, tolerance, scale, signs and symbols in a

standard mechanical drawing.

Minimum Time: 20 Hours.

A
@ Learning Outcome:
After completing this module, the trainee must acquire the following competencies:
1.1 Interpret mechanicalrawing.

1.2 Create mechanicarawing.

1]
PerformanceCriteria;

1. Different types of mechanical drawings areerpreted.

2. Differentviewsof mechanicatirawingareidentifiedanddescribed.

3. Necessity of putting dimensions in different drawingsoimprehended.

4. Drawing is createdccurately.

5. Componentspbjects parts,materialsandassemblieareidentified,drawnanddescribed.
6. Baseline or datum points are specifiesrequired.

7. Instructions are included drawing.

8. Tolerancelimits andfits areidentifiedin technicaldrawing.

9. Job specification and instructions are identified fatidwed.
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Learning Outcome 1.1: Interpret Mechanical Drawing

4

Content:
ATypes of mechanicarawings
AVisual elements
ATextual and dimensionaiformation.
Alinetypes

v AssessmenCriteria

1. Be able to collect and interpret mechandralwings.
2. Be able to identify signs arsignals.

3. Be able to identify terms arabbreviations.

4. Be able to explain specifications jspecifications.

5. Be able to explaitolerance, limits and fits are identifiedtiechnicatirawing.

@ Necessary Material and Instruments

Trainees must provide the following equipment and supplies:
1. Drawingpaper

2. T Square, Sebquare
3. Pencil,Eraser

4. Compass, Protractor
5. Scale

6. Learningmanual

Activity
ActivityANork

Activity/Work Resource/Special Instruction/Reference

Information sheet: 1-1 to1.1-4
Self-Check: 1.11 to1.1-4
Answer script: 1.41 to1.1-4

Engineeringdrawing by Dr. MdQuamrul
Islam

Interpret Mechanical Drawing

o To Tx I
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9,0,0
E Information Sheet: 1.1-1

Learning Objective: Interpret Mechanical Drawings in the Workplace.

Mechanical Drawing

|
l |

Manual CAD

Purpose of Mechanical Drawing

1. Anengineering drawing notanillustration.

2. ltisaspecificatiorofthe sizeandshapeofa partor assembly.

3. Theimportantinformationonadrawingis thedimensionand
tolerance of all of iteatures.

STEP BLOCK

Cylinder
(Hole)

i//\- Right Rectanguiar

Parolielepiped

~ |
- -
4]

Cylinger
(Hoia)

Right Triangular
Prism (Removed)

GEOMETRIC COMPOSITION
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Drawing Standard

Introduction

Standardsare set of rules that govern how technical drawings are

represented.

Drawing standards are used so that drawingsonvey the same meaning to

everyonewho reads them.
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Standard Code

Country Code Full name
USA ANSI AmericanNational Standard nstituteJIS
Japai JapaneséndustrialStandardBritish
UK BS Standard
Australie AS AustralianStandard
Germany DIN Deutschesnstitut firNormung
ISO | nternationabtandardsOrganizatior
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Drawing Shee

B Trimmed paper of
size AO ~ A4.

B Standard sheet si

J1S) A2

A4 210 x297

A3 297 x420

A2 420 x594

Al 594 x841

AO 841 x 118!
(Dimensions in millimeter

Drawing Scales

Scale is the ratio of the linear dimension of an element

of an object shown in the drawing to the real linear

dimension of the same element of the object.

Size in drawing Actual size

O\| ——| O
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Drawing Scales

Designation of a s8&@IlEe tohbbwetd
of its ratio, as follow

SCALE1:1 for full size
SCALEX:1 forenlargementscales
SCALE1:X forreductionscales

Dimensionnumbersshownin the drawingare correspondo firuesized of
theobjectandtheyareindependenf thescaleusedn creatingthatdrawing.

Basic Line Types
. ADDEArance Nameaccording
Types of Lines pp to application
Continuous thick lin Visible line
Continuous thin lin Dimension lin¢
Extension line
Leader line
Dash thick lint = ————— Hidden line
Chain thin lin¢ - - Centerline
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Meaning of Lines

Visible lines represent features that can be seen in the

current view

Hidden lines represent features that can not be seen in
the current view

Center line represents symmetry, path of motion, centers
of circles, axis of axisymmetric parts

Dimension and Extension lines indicate the sizes and
location of features on a drawing

Meaning ofLines

Section Linessolid thin lines that indicate cut surfac€sitting- Plane and
Viewing-Plane Linesindicate location of cutting planes for sectional views a

the viewing positiorfor removed partiadiews

Break Linesindicate only portion of object is drawn. May be ramdo

Aisquiggledo |ine or thin dashes jo

TraineeGuide(CAD-CAM DesignandProgramming
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Tyvpes of L.ine

Usage ]

-

Visible line 7/ object line
Ceric <>

to indicate all visible om

of an object. It shows the shape
of an object

Hidden line “ dashed line
<Cthim>
—a—-lsl—-— —-——I [ =) L—-—

s = 1 to 2 mm
b = 2s to 4s

to represent the hidden edge of
an object. It must begin and end
with a dash touching the visible
lines. Dashes that show hidden
lines usually touch each other
at intersection. -

Center line

s—I

<tEnin>

wmrl
L
1_

to show the center line of holes,
pitch line.

Extension line. dimension line and Leaders
<thind I

l Z/Dlnenslon Ex tenslor\_:
ine

Line

|
/teo.cler‘

to show dimension of an object
extension line, dimension line
and leaders are used.

Section line

to indicate the cut portion of an
object.

Cutting planc line

} e ¥
{ i .y

ISO Cutting Plane Line

1 ik

to show the imaginary cutting
of an object

| SI.

Tvpes of Line

Usage

Break line
(thin)

A A A

(leng break)
{(thick)

™ N e

(short break)

to show a break on the object.
It shortens the view of a long
part.

Phantom line/repeat line
(thin)

to show the alternate position
of an object or the position of

an adjacent part.
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Freehand Drawing
The lines are sketched without using instruments other than pendils a

erasers.

Example

| L

)

1
|
|'
T ‘I_I.T__Ll 1

R —

-
o~

—
b i

als
r—-

Instrument Drawing

Instruments are used to draw straight lines, circles, and
curves concisely and accurately. Thus, the drawings are

usually made to scale.
Example

TraineeGuide(CAD-CAM DesignandProgramming
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JUU
E Information Sheet: 1.1-2

Learning Objective: Understanding the Projection Method.

Projection Method

v v

Parallel

L 4

Orthographic

\ 2

Axonometric

L

Multiview

Lineofsighti s an 1 maginary ray

of |1

and an object.

There are 2 types of LO®arallelandConverge
|

Parallel projection Perspective projection

Line of sight

AN

Line of sight

A

g
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created.

the LOS pierce the projection plane.

Parallel projection

Plane of projection

Plane of projectionis an imaginary flat plane which the image is

I Theimageis producedy connectinghepointswhere

Perspectivgrojection

Plane of projection

N

Disadvantage of

B Perspective projection isot used by engine

for manufacturing of parts, because

1) It is difficult tocreate.
2) It doesnotrevealexact

shape and size.

PerspectiveProjection

Width is distorte

TraineeGuide(CAD-CAM DesignandProgramming
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9,0,0
E Information Sheet: 1.1-3

Learning Objective: Recognize Different Views.

Orthographic/Multiview
Projection

Orthographic/Multiview
Projection

A Orthographic'comes fronmthe Greekword for "straightwriting (or drawing)."
This projection showsthe object as it looks fronthe front,right, left, top,
bottom,or back,andaretypically positionedrelativeto eachotheraccording
to therulesof eitherfi F i Arnsgtbré& @ hA m gl Iprejection.

TraineeGuide(CAD-CAM DesignandProgramming
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Symbols for Third Angle (right) or
First Angle (left).

First Angle
Third Angle

7

N Le-F——1

I —

¢ First angle projections thelSO standardand isprimarily usedin Europe.The 3D
objectis projectedinto 2D " p a p e r @sif ypveere Boking at an Xray of the
object:the topview is underthe front view, the rightview is at the left of the front
view.

¢ Third angle projections primarily used in theUnited Statesand CanadaThe left
viewis placedontheleft thetop view onthetop.

Projection System

FIRST ANGLE SYSTEM
« EUROPEAN COUNTRIES

+ 1S0 STANDARD

* PLANES ARE OPAQUE

THIRD ANGLE SYSTEM
+ CANADA, USA, JAPAN, THAILAND
« PLANES ARE TRANSPARENT

TraineeGuide(CAD-CAM DesignandProgramming
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Meaning

Orthographic projection is a parallel projection technique in which the

parallel lines of sight arperpendicularto the projection plane

Object views from to

(.f.

b
\

> Projection plan

OO @ (B0

Orthographic Drawing (1st Angle Projection)

n <
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Orthographic Drawing (1st Angle Projection)

e @\1

9 = LaN

Figure 3.11: Views on Sides of Unfolding Box in First Angle Projection

i TT71 B R [
T N R 4
lTC:l'F S—I.IDE |-— F\Rﬂr' LI_I:f-TbSTI;.:

§i

I

8
i

Orthographic Drawing (3rd Angle Projection)

FRONTAL PLANE FRONT ¥,
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Orthographic Drawing (3rd Angle Projection)

'I-._b._ |

RIGHT SIDE

Orthographic/Multiview

Draw object from two / three perpendicular views

T ! T ‘
oy |
[
1 Multiview ‘
with hidden and
center lines
. Pictorial
1 T 4 T
i i ! !
L 1 A 1
Multiview drawing. What it looks like pictorially

TraineeGuide(CAD-CAM DesignandProgramming
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Generating Orthographic View: The Glass Bgproach

GeneratingOrthographid/iew: The GlassBox Approack

A Between the observer and
the object, a transparent Top view
plane, or pane of glass,
representing a plane of
projection, is placed parallel

|
to the front surfaces of the /T//b
object. Front view
A On the pane of glass is
shown in outline how the %

object appears to the

observer from that direction. ,@\i
A If planes of projection are

placed parallel to the princjiypal

faces of the object, they
forma "glass box

Right side viev

A

5

Theobserversalwaysontheoutside]ooking

TraineeGuide(CAD-CAM DesignandProgramming
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Generating Multiview Projection: Unfolding the Glass
Box

The drawings are
done on a flat sheet
of paper, soitis
necessary to unfold
the planes so that
they will all lie in

the same plane

Axonometric Projection

el

Isometric Dimetric Trimetric

TraineeGuide(CAD-CAM DesignandProgramming
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Axonometric (Isometric) Drawing

Advantage Easy to understand

Disadvantag: Shape and angtistortion

Example Distortionsof shape and size in isomewui@wing

Circular hole become
ellipse.

Right angle becomes obtuse ang

SECTIONAL VIEW

)

A
AR S

ROLEUNNNNNNNNY

ANN

%
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WHY SECTIONAL VIEW?

v In cases where lots of hidden lines are required to show the
interior detail of an object ., the visualization of the object
becomes very difficult. To remove this difficulty sectional
view is drawn.

v To represent the interior construction or details of hidden
features clearly to the users sectional view is drawn.

TraineeGuide(CAD-CAM DesignandProgramming
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SELECTING THE CUTTING PLANE

a The cutting plane is
selected in a way, so that
it can show highest
number of internal
features possible.

. -OL% -
g g
I i
I d L
wd || {E’J |
! H wan
178 }—Ln.s A wio
¥ 175

TOP VIEW

CUTTING PLANE LINE(125% THICKNESS)

+ f

Cutting Plane Line (125% Thickness)

Cutting plane line represent the line of
action of the cutting line

TraineeGuide(CAD-CAM DesignandProgramming
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Conventional Representation of Materials

Type

Convention

Material

Metals

Glass

Packing and
Insulating material

Liquids

Concrete

.

i

Steel, Cast Iron, Copper and its
Alloys, Aluminium and itz Alloys,
ete.

Lead, Zine, Tin, White-metal, etc.

Glass

Porcelain, Stoneware, Marble,
Slate, etc.

Asbestos, Fibre, Felt, Synthetic
resin products, Paper, Cork,
Linoleum, Rubber, Leather, Wax,

Insulating and Filling materials, etc.

Water, Qil, Pefrol, Kerosene, efc.

Weod, Plywood, etc.

A mixture of Cement, Sand and
Gravel

object.

sectioned.

RIBS IN SECTION

o When the cutting plane passes longitudinally through the
center of any rib or web section lining is omitted there,
because ribs or webs are not any integral part of the
object and are only provided to increase the strength of the

© On the other hand, when the cutting plane cuts the ribs
transversely. that is, at right angle to its length. it is always

TraineeGuide(CAD-CAM DesignandProgramming
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RIBS IN SECTION

GENERATING AUXILIARY VIEW

O A picture plane is assumed parallel to the inclined
surface called auxiliary projection plane.

O Orthographic projection on that plane is made.

O It gives the true shape of the inclined surface and
preserves the objective of the drawing.

Horizontal Plane

Auxiliary Plane

Frontol Plane

TraineeGuide(CAD-CAM DesignandProgramming
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AUXILIARY VIEW

FRONT WIEW PARTIAL RIGHT SIDE VIEW

Auxiliary view

MULTIPLE AUXILIARY VIEW

TraineeGuide(CAD-CAM DesignandProgramming
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Auxiliary projection

roeP

NS
m\LEJ 33/ -
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8,0,0
E Information Sheet: 1.1-4

Learning Objective: Understanding the Dimension, Tolerance, Scale, Signs and Symbols in
Standard Mechanical Drawing.

TraineeGuide(CAD-CAM DesignandProgramming
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Dimensioning Guidelines

The term Afeatureo refers thendssur
arcs and fillets that add up to form an engineering part.

Dimensions define theizeof a feature or itfocation relative to
other features or a frame @&ference, called a datum.

The basic rules of dimensioning are:

Dimension where thieaturecontour isshown;
Placedimensions between thvews;
Dimension mating featurderassembly;

Do not dimension to hidddmes;

Create a logicadrrangemendf dimensions;

a ks

0 Dimensioning 1s done basically by using-
- Arrowhead
- Extension line

~ Dimension line

~ Leader

TraineeGuide(CAD-CAM DesignandProgramming
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ARROWHEAD

o Usually drawn freehand.
o The approximate length of the arrowhead may be 3 mm.

o The approximate ratio of the length to width of the
arrowhead 1s 3:1.

3W dength)
2\V/ 1\ ¥

double stroke single stroke open solid W Cwidth)

EXTENSION LINE (25% THICK LINE)

o A gap of 1 mm has to be kept in

Extension Line
s2
between the extension line and
the visible line. g "" —3nm extended

Inm Gap
o An extension line should extend \ |_| |

about 3 mm from the outermost i
-

Dimension Line

dimension line. .

o Extension lines may cross each 1
other without a break. "\/

10mm Spacing

30

o Centerlines may be used as
extension lines.

-— 15—

o Extension lines are usually dravwn

perpendicular to dimension
lines.

w
S

TraineeGuide(CAD-CAM DesignandProgramming
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DIMENSION LINE (25% THICK LINE)

© Dimension line should be
approximately 10 mm away
from the visible line. Extension Line

o The spacing between the
consecutive parallel
dimension lines may also be

‘ Imm Gap
considered as 10 mm. \ / Dinension Line
%

3mm extended

© Dimension lines should
usually be placed outside the

view unless it becomes s
necessary.
: ® /
© When the space i between 10mn Spacing

the extension lines 1s too small
to insert dimension line
completed with arrowhead, it
may be provided outside the
extension line.

LEADERS

o Should always be inclined at
an angle of 60° preferably and

459 occasionally with a 3 mm NI Plated Surface
horizontal bar.
3 mm Horizontal
- 2 @10 RS
o Is either terminated by an RS 7
arrowhead on a line or a small X P4
dot.
+ 7 T 30
© Should not cross each other. 15

o To direct a circle or an arc the
leader should be so drawn, if it 35
is 1magined to extend it must
pass through the center of the 50
circle or the arc.

o All notes and dimensions 1n a
leader have to be provided m
the horizontal direction.
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GENERAL DIMENSIONING SYMBOLS
e e
@ DIA DIAMETER
s@ SPHER DIA | SPHERICAL DIAMETER
R R RADIUS
CR CR CONTROLLED RADIUS
SR SR SPHERICAL RADIUS
L CBORE COUNTERBORE
or SFACE SPOTFACE
v CSK COUNTERSINK
(7 DP DEEP
o) g DIMENSION ORIGIN
=] sQ SQUARE
() REF REFERENCE
X PL PLACES, TIMES
—~ - ARC LENGTH
C— - SLOPE
= = CONICAL TAPER

(a) Shaft

DIMENSIONING IN KEYWAYS

V.

(b) Hub

TraineeGuide(CAD-CAM DesignandProgramming
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Dimensioning Holes

Dimension Line Passes
Through The Center Leader Points At The
Hole Center
#3.00 #1.25 @1.00 @.62
@ \Disﬁnct Corner
.75

In The Leader

DIMENSION LINE COMBINATION OF APPLICATION BY
DIMENSION LUNE AND INSIDE, SIZE OUTSIDE  APPLICATION TECHNIQUES LEADER
SIZE INSIDE
LARGE HOLE SMALL HOLE

O | ==
@100 25 |
%

HOLE DIAMETER DIMENSIONED
ON THE NONCIRCULAR VIEW

DIMENSIONING HOLE DIAMETER
A Dimension the diameter ofmle.
A Locate thecenterline.
AUsea notes and designators for repeated $iakes.

Dimensioning the Radius of an Arc

/ /s
o

ARC DIMENSIONS

All Leader Lines Pass
Through The Arc Centers

Dimension an arc by its radius. Locate the center of the radius or two tangent
arc.

TraineeGuide(CAD-CAM DesignandProgramming
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Depth Specifico

ast Practice

Drilled Holes, Counter bores and Countersinks

tion

2X @.375 .62DP

@ .375 THRU
X 2X @.375 ¥.62
— Point Extends
F—1 [ Past The

Specified Depth

Depth Specified
Is For The Full
Diameter

Drawn Drill
Point Angle

AUsethedepthsymbolto definethedepth
of a drilledhole.

AUsethedepthsymbolor asectionview to
dimensiora countebore.

ACountersinkslonotneeda sectionview.

- 1200

R

Point Protrusion Past
The Specified Depth

Drilled Holes, Counter bores and Countersinks

— 250 THRU - $.250 THRU
/L1500 ¥.25 ?,‘4‘3530
06 R06

B
@.250 THRU T4 250
/ {8.500 CBORE .25 OP S / %«:} pég;;
R.O8 £ ROS
: @ [
/ -+ 14— | =
& Past Proctice 7 L Post Proctice
77
"
-~ L 38
REMAINING MATERAL DIMENSION
IN SECTION VIEW

DEPTH SPECIFIED BY NOTE

SECTION VIEW DIMENSIONS

BOLT HEAD CLEARANCE

Figure 4-10. C:

AUsethedepthsymbolto define
thedepth of a drilledhole.
AUse the depth symbol or
section view todimension a
counterbore.

~ ©.250 THRU @ .250 THRU
 P.437 X 82 \$.500 X 1007

A B X% o A b5 < aCountersinkslonotneeda
87 «@» LPa!t Practice 100 LPast Practice
Y 4 Sectionview.

82" COUNTERSINK

100" COUNTERSINK
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FILLETS

avoid the possibility of stress crack.
0 These rounded internal corners are called fillets.

0 The sharp internal corners are made rounded in order to

RoOUNDsS

and appearance.
o These rounded external corners are called rounds.

2z R

0 The external sharp corners are made rounded for safety

TraineeGuide(CAD-CAM DesignandProgramming
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CHAMFER

v A chamfer is a beveled edge connecting two surfaces.

v A beveled edge refers to an edge of a structure that is not
perpendicular to the faces of the piece.

Toot Rotaton

TraineeGuide(CAD-CAM DesignandProgramming
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_s—— One_Corner
7/ Of The Angled

‘,/' / Surface Is Dimensioned

| 627 / .
VA

(. —

30 \\

L \
S— 1.28——1 \— Second Corner Of

Angled Surface Is

Located By Intersection
1N
17
| N |
45

Unidirecticnal
Current standard

determinedy anintersection.
A Chamfersaregenerally45degrees

Angles, Chamfers andTapers

.125 X 45
E 125 X 45 —

.125 X 45°
[
/ 125 X 125

CHAMFER SIZE NOTED
— 30 .75
AN
gapilli=
]
|
30

< | 12
7 m @ f

|

CHAMFER SIZE DIMENSIONED

ADimensiortheonevertexfor anangledface the othervertexis

Unidirectional or aligned dimensioning?

2.00 |
(==1.00 o= !
—— J_ _%
—T
= f
P ¥
Aligned

Old standard
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Grouping Dimensions

A Dimensionsshouldalways beplaced outside thart

e 130.00
}"ﬁ 40.00 | 50.00 130.00
~— 40.00 —*=
T 50.00
~
Yes No

Where and how should we place dimensions when
we have many dimensions? (cont.)

Datum surtace far

1arizontal dimensions (X)
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Y-
®% seltCheck: 1.11 to 1.14

1. What is the primary purpose of a mechanittaiving?

2. How does thiréangle projection diffefrom first-angleprojection?

3. Whereis theright-sideview typically placedin athird-angleorthographia@rawing?
4. What is the function of a sectionaéw?

5. Whatis the difference between an isometric view and a perspective

6. Whatis thesignificanceof adimensiorwritten 50+0.1 mm?
as

Answer Script: 1.1-1 to 1.24

1. A mechanical drawing is a technical blueprint that communicates the precise technical
details,such aggeometry, size, tolerances, and material, for the manufacturing, assembly, and

inspection of a part grroduct.

2. In third-angle projection, the object @aced behind the viewing planes, so the views are
arranged next to the face they represénfirst-angle projection, the object is between the

viewerandtheviewing planessotheviewsarearrangewppositeto thefacetheyrepresent.
3. It is placed tahe right of the frontiew.

4. A sectional view is used to expose internal features of an object that would otherwise be

hidden from sight, making complex interiors easier to understandiraedsion.

5.In an isometric view, parallel lines remain paralielddo not converge, providing o
distorted, scalable pictorial drawinig. a perspective view, parallel lines appear to recede and
meet at a vanishing point, which mimics how the human eye sees things but distorts

dimensions.

6. This indicates that the nominal size of the feature immBf) with a permissible tolerance of
plus or minus 0.1 mm. The final part's size can be anywhere between 4&8d5th1 mm to

beacceptable.
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Learning Outcome 1.2: Create Mechanical Drawing

4

Content:

A Isometricdrawing

A Orthographiarawing
A Auxiliary drawing

A+
v AssessmenCriteria

1. Be able to understand Isometric to Orthographeeving.

2. Be able to understand Isometric to Auxiliginawing.

@ Necessary Material andnstruments

Trainees must provide the following equipment and supplies:

Drawingpaper
T Square, Sebquare
Pencil,Eraser
CompassProtractor

a M N e

Scale

Activity/Work

Activity/Work

Resource/Special Instruction/Reference

Create Mechanical Drawing

A Information Sheet: 1.21 t01.2-2
A SeltCheck:1.2-1.2-2

A Job Sheetl.2(a) to 1.2b)

A

Engineeringdrawing by Dr. MdQuamrul

Islam
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9,0,
E Information Sheet: 1.221

Learning Objective: Understand Isometric to Orthographic Drawing Transformation.

Isometric to Orthographic Views

=

/

Isometric to Orthographic
Views

TraineeGuide(CAD-CAM DesignandProgramming

44



Isometric to Orthographic Views

Isometric to Orthographic Views
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Isometric to Orthographic Views

Isometric to Orthographic Views
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Isometric to Orthographic Views

L e
e

F

Isometric to Orthographic Views
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Isometric to Orthographic Views

Isometric to Orthographic Views

\

N\
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Isometric to Orthographic Views

Isometric to Orthographic Views

10 TO0P
2orlils

i

50 ‘ { R2S
ho-J i@ " <
—
R2S a
o20
i ——as
TP VIEW
FRONT : : =
1 do-‘ B 10—
= mLﬁ} &
210 N
50 2arit
L ! 10
{
o |
..
FRONT VIEW RIGHT SIDE VIEW
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Isometric to Orthographic Views

1
|
1y
1
i

IREIERE
P

Eoa
1

Ill 1
o
v

1
FRONT VIEW RIGHT ‘SIDE VIEW

Isometric to Orthographic Views

TGP VIEW

— p—
‘ ST Res #25
= - 2holes

IS EOFOMRSN £ X

0]
RIGHT SIDE VIEW

FRONT VIEW
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Isometric to Orthographic Views

H i
| |

995
LEFT SiDE VIEW FRONT VIEW

Isometric to Orthographic Views

il
| &
Nt

5 T L
2noles ‘ i 60

JoP VIEV
#30
B ' ........ _—e80
l t
67
L
l | i HRITH
Lert sie view FRONT VIEW
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Isometric to Orthographic Views

$7,5—
2drills /
915 —ap 15
4P VICW

70
FRONT WVIEW

55—

RIGHT SIDE VIEW

Isometric to Orthographic Views
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Isometric to Orthographic Views
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9,0,0
E Information Sheet: 1.2-2

Learning Objective: Understand Isometric to Auxiliary Drawing Transformation.

Isometric to Auxiliary Views

PARTIAL BOTTOM VIEW

Isometric to Auxiliary Views

l—oa3s

PARTIAL BOTTOM VIEW
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S
e | SelfCheck: 1.21-1.2-2

1. When is it necessary to draw an auxiligigw?

2. How are auxiliary views projected from a standard orthograpéne?

3. What is the purpose of a reference line when constructiagnaharyview?
4. How does an inclined surface appear in an auxiligw?

5. How wouldyoutransferthedepthdimensionfrom thesideview to an
auxiliary view projected from the fromtew?

- Answer Script: 1.2-1-1.2-2

1. An auxiliary view is necessary when an object has an inclined or oblique
surface that does not appear in its true size and shape in any of the six
principalorthographiosziews(top, front, right side left side,bottom,andrear).

2. Auxiliary views are projected by following thesteps:
a) ldentify the inclined surface that you want to show in its trueaizshape.

b) Draw a reference line on the standard orthographic view (usually the one where the
inclinedsurfaceappearasanedgg thatis parallelto theedgeof theinclinedsurface.

a) It is drawn parallel to the edge view of the inclisedface.

b) It actsasa datum or starting point from which to measure and transfer
dimensions (such as depth, height, or width) from an adjacent standard view
to the auxiliaryiew.

4. In an auxiliary view,an inclined surface appears in itsle size andtrue
shape without anydistortion orforeshortening.

5. To transfer the deptthmension:
a) Select the source viewldentify the side view, as this is where the true depth of the
object isshown.
b) Establish a reference line:On both the side view and the auxiliary view, draw a

refererce line. A common practice is to place this line against the closest or farthest face

of the object foconsistency.

TraineeGuide(CAD-CAM DesignandProgramming
55



Job Sheet: 1.2 (a)

Job Identify views of drawing from given sample
Pencil 1Pc
Eraser 1Pc
A 4 Paper 1Pc
Materials/Resources Scale 1Pc
Sample Drawing 1Pc
Tee Square 1Pc
Set Square 1Pc

Collect required materials/resources.

Fasten the drawing in drawing board and, interpret and vist
the drawing in context to perspective view, exploded view
hidden view.

Will measure angles and lines of shape of drawing by U
geometric instruments if required and identify the diffel
components and assembly in the drawing.

Procedure

Measure all dimensions and compare with given dimension t(
identify the tolerance.

After identifying drawing all tools and materials to be cleaned
kept in the right place.

ASampleDrawing:

2X@.50
\ _15[ 2.00
R50 —/ I I
‘ | 50 |—
| 250 \

3.00

R50 ] 50 e =
@50

_T =

2.00

_—
e e ]
|—————

2. —
S
—_—
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Job Sheet: 1.2 (b)

Job Create an Isometric drawing of square block
Pencil 1Pc
Eraser 1Pc
A 4 Paper 1Pc
Materials/Resources Scale 1Pc
Sample Drawing 1Pc
Tee Square 1Pc
Set Square 1Pc

Collect required materials/resources.

Draw a straight line on drawing sheet.

Draw 30degree angle to the horizontal using set square on tk
Procedure dI’aWing Sheet

In the same way draw 9fegree angle using set square on the
drawing sheet

Follow trainers/instructors

* ' -
; i 21 O X ’ =
' ~ i )
& - v
x : [ ¢ ) ¢ p
' R — | \ 3 ' '
P \ *o ' 1 1 '
\ S 0 S ' [ '
e = |
& i o
' G ) oo ' . -
' ' ~ T Y -~ 1 \ '
T NS ! ’ ) ) '
' [ ! et ! 1 )
|
0
' 2 4 z | )
' | —— 1o ' 1 \ -
) ' S -
L s - | ' ’
# 1 . A ! : l ) !
' = ‘\' L Pl 1 . 1 '
~or ~l- ' ' L
i ’/|\~ ' h 2 | i
' > & ~ 4 | ] ’
s, U 20 | ) i
& S 4 By . s
4 > " )
[ ~ X~ ) | | )
' ASs i 5
' S o ' I
%~ = ' % »
' 27> | \ \ '
) > ' e ) 1 > '
/,’I "_, ' i '
< = o ' =
' « '
A O : i (o]
~ o f i
S » !
> ~1 4 !
- Ll o < '
S S ' i
=¥ T 0
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Assessment Plan

- ©
Module-1 5| 98 o > c =
Q c = 1) = = ie) = LL R
= @ o | 3 c 7 Q S =
c E | o = | 8 2 o %) Q >t @
Q = 0 ) o = - & ] [e) X O e
2| 89| @ S| 5 S o O = v Q 5
; o @) - o ;
Learning a a a
Outcome 1
Learning a a a
Outcome 2
E.
i :
Competency Review
Here is a competency review for understand mechanical drawings.
Performance Criteria Yes| No

Able to read and interpret different types of mechanical drawings (detail, assembly,
weldment, etc.)?

Correctly interprets general notes, specifications, and welding symbols?

Can identify and define datums and their role in a tolerance scheme?

Can generate different views (orthographic, isometric, sectional) from a 3D model?

Correctly dimensions different geometric features (holes, slots, radii, angles)?

Correctly uses symbols for diameter (@), radRs countersink, counterbore, and depth

Instructions are included in drawing?
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Module 2: Perform CAD modeling

N
":?' Module Content
Module Description: This module describes the knowledge, skills and attitudes required of the
operator to perform CAD modeling. It includes installing CAD software (SolidWorks),
introduction to CAD softwar§SolidWorks) and interface, CAD software (SolidWorks) interface
setup and CAD modeling (2D and 3D).

Minimum Time: 100 Hours

-~
Learning Outcome:
After completing this module, the trainee must acquire the following competencies:
2.1 Install CAD softwargSolidWorks)
2.2 Create 2Ddrawing
2.3 Develop 3Dmodel
2.4 Create mold based on 3Bodel

il
Performance Criteria;

. Components of computareidentified andnterpreed.

. CAD software is installed as per standard opergingedure.

. Screen display areas and basic parameters are set asggidication.
. Sketchtoolsareidentifiedandselected fo2D drawing.

. Sketch modify toolswreidentified and selected for 2d@rawing.

. 2D sketch relations are identifiaddexplained.

. 2D drawing iscreated.

00 N O o B~ WN P

. CAD drawing is reviewed and modifiessnecessary.

9. Featuregoolsareidentifiedandselectedor 3D model.

10. Directeditingtoolsareidentifiedandselectedor 3D model.

11.3D model igdeveloped.

12.3D model is reviewed and modifiednécessary.

13.2D drawing is generated for review and finalizingrticelel.

14.Mold is created based on the 8indel.

15.Mold is converted to CAM supportdites.

16. A separatdolderis developedandthemoldis savedior CAM programming.
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Learning Outcome 2.1: Install CAD Software

Content:

A Check systemequirements

A Find CAD software (SolidWorks) licengey number
A Download and run thiastaller
A

Navigate to the downloaded files and find the setup.exe or sldiflexe

A+
v AssessmencCriteria

1. Be able to Check systermaquirements.
2. Be able to find CAD software (SolidWks) license kepumber.
3. Be able to download arrdntheinstaller.

4. Beableto navigateto thedownloadediles andfind thesetup.ex®r sldIM.exefile.

@ Necessary Material andnstruments

Trainees must provide the following equipment and supplies:

1.A computerset.
2.Must meet the minimum and recommendpédcifications:
a) Operating System: 6dit Windows 10 or 11
b) Processor: Intel or AMD processor, 3.3 GHAmher

¢) RAM: Minimum 8GB,with 32GBor morerecommendetbr largerassemblieand
simulation

d) Storage: A SolieState Drive (SSD) with at least 20GB of free digiice

e) GraphicsCard:A certifiedgraphicscard(NVIDIA Quadroor AMD RadeorPro)
3. SolidWorks software with license keyymber.

Activity
Activity/Work

Activity/Work Resource/Special Instruction/Reference

Install CAD Software Alnformation Sheet: 2:1 t02.1-1
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0,0
E Information Sheet: 2.1-1

Learning Objective: Install CAD Software (SolidWorks).

Computer/Laptop: A computer is a device thatan be instructed to carry out sequences of
arithmetic or logical operations automatically via computer programming. The word compute
meangdo calculateaccountsandComputemmeansa calculatingdevice .But now adayscomputelis

not called only calculating d&ce. Computer is such a device which receives informadiach

analyses and presents that information through diffenexia.

CAD: CAD means Ocomputer aided designd is mainl
or 2D drawings of physical comportenbut it is also used throughout the engineering process
from conceptual design and layout of products, through strength and dynamic analysis of

assemblies to definition of manufacturing methods of components.

Operating System: Operating System is sysh software that manages computer hardware and

software resources and provides common services for computer programs.

Software (SolidWorks): The SolidWorks application includes familiar Windows functions, such
as dragging and resizing windows. Many o# ttame icons, such as print, open, save, cut, and

paste is also part of the SolidWorks application.
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Installation:

Step 1:Download the installatidiies.

Step 2:Find théSolidWorksSetup.exeffile to your computer.

Name

pcb

pcbservices
PCBViewer
plastics

PreReqs
pvnetworkrender
sidim
swComposer
swComposerPlayer
swdocmgr
swelectric
SWFileUtilities
swlicmgr
SWManageClient
SWManageServer
SWPDMClient
SWPDMServer
SWwi

Toolbox

visualize

visualizeboost

Date modified Size

19-Jan-22 3:30 PM

File folder

ite folder

@ setup 404 KB
7 swdata.id 1KB
7 swdata2.id 1KB

Step 3:Right on click theSolidWorksSetup.exefile you downloaded and se

administrator.

Open
Enable/Disable Digital Signature lconsg

<&

Run as administrator

Troubleshoot compatibility
Pin to Start
Scan with Windows Defender...

EEEEhOe I

Upload to MEGA

Share

Add to archive...

Add to "AnyDesk.rar”

Compress and email...

Compress to "AnyDesk.rar” and email
Pin to taskbar

Restore previous versions
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Step4: Whenthe SolidWorksiInstallationManagemwindow appearsselectinstall on this computer.

2
2S SOLIDWORKS

Welcome to the SOLIDWORKS Installation Manager
SOLIDWORKS 2022 5P5.0

Specify the type of installation:

® Install on this computer
O Create an administrative image to deploy to multiple computers
O Install server components

) Download and share all files, Create individual installs or administrative images on muRipie machines with a single
download.

. —
« Vermeer
A

X ? >

Cancel Help Next

Stepb5: Enteryoun|§erial Number for SolidWorksin theappropriatdield.

2
2S SOLIDWORKS

Serial Number

Enter your seral number mformation

v 3D Design

2 souowons oo

> Visualization

WV Simulation

@ souonoresrionsmuen——(soro ||

[C] SOLIDWORKS Motion
[7] SOLIDWORKS Piastics
[] SOLIDWORKS Simulation

> aam @

> Technical Communication

£ e

X ? <

Cancel Help Back

fwv
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Step 6:Click on

Download and Installto begin the process. The manager will download all the

necessary files

before beginnihg the installation.

2S5 SOLIDWORKS

eDrawings

SOLIDWORKS File Utilities
SOLIDWORKS Fow Simulation
SOLIDWORKS Plastics
SOLIDWORKS Bectrical: Electrical Client (IQUIDWORKS Electrical Schematic, SOUDWORKS Eectrical 3D),
Electrical Seever (Collaborative Server. Avolica

v Download Options

Operation: Download and instal

Download to: C:AUsers\Umar\ D. \SOLNQWORKS Downloads\SOLIDWORKS 2022 SP05
Download method Automatic download

Background downloader: Future sérvice packs

Change &0

v Installation Location

Installation location: C:\Program Files\SOLIDWORKS Corp 20\

v Toolbox/Hole Wizard Options

Toolbox installation location: CASOLIDWORKS Data 2022
Toolbox instaliation method: New Toolbox

? Electrical Options

W] | accept the terms of the SOLIDWORKS

License Agreement

X ? < )

Cancel Help Back Download and Install

Step 7:Click on

Finish

DS SOLIDWORKS

Installatio

(] Show me What's N

Join the SOLIDWORKS Comer Experience Improvement Program

o Participation directly improves the stabiiof SOLIDWORKS products.

» Data are continuously analyzed to help dete™Ngne crash causes, create solutions and identify stability trends.
o System performance is not affected by participd
Tef me moee

123 memo

O Yes, | want to join
@) Na thank you
{_) Remind me later

You can choose to join later from the Systems Options dialog

Dassault Syst SolidWorks Corp does not access or collect model data or information about ony'
software applicotions.

? >l

Help Finish

Step 8:0nce the installation is complete, reboot your computer to finalize the process
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90,0
E Information Sheet: 2.1-2

Learning Objective: Familiar with SolidWorks Interface.

1) Type SOLIDWORKS 2021 in the Search window.

2) Click the SOLIDWORKS 2021 application (or if available,
double-click the SOLIDWORKS icon on the desktop).
The SOLIDWORKS Welcome dialog box is displayed by
default.

The Welcome dialog box provides a convenient way to
open recent documents (Parts, Assemblies and Drawings), view
recent folders, access SOLIDWORKS resources, and stay
updated on SOLIDWORKS news.

SOLIDWORKS 2021
App

N . 2 f 8y .
< D™ i i3
Add-in Loading Performance
Nawve add ins It alfect haw st SOUOWORKS

Weicome - SOLDWORKS v X
Pe “
New

@ ran ® B oawing Advarced ¥
Recent Documents

angell 51 OF Joar SLOASM WAL GROPRT
- Q D) ’ \

Recant Folders View all Resaurces

Feer Kant Twist Clamp Project . "

(| D402 SOUTMCRKS Engfneeriing Giaphics\SOLIDWIORKS M. 2 Wnat's New B Seta Home

D Gear Mate B MySolidworks B Beta Hot hsues

DAZ0ZT SOUTIWGAKS Enginesming GraphicsSOLIMORES M
¥ Beta Forum [® Report a Bets lssue

' Arrow karys ot the model. O + Ao ey pan s medel. Alt + Assow beys rofste the model saaliel to the viowing plase

SOLIDWORKS Tonk

g
34
i

H

j =
@ IMNM®ETaED :

3) View your options. Do not open a document at this time.
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4) If the Welcome dialog box is not

displayed, click the Welcome to

SOLIDWORKS @ icon from the
Standard toolbar or click Help >
Welcome to SOLIDWORKS from the
Main menu.

Home Tab

The Home tab lets you open new and
existing documents, view recent
documents and folders, and access
SOLIDWORKS resources (Part,
Assembly, Drawing, Advanced mode,
Open).

Recent Tab

The Recent tab lets you view a longer list
of recent documents and folders.
Sections in the Recent tab include
Documents and Folders.

The Documents section includes
thumbnails of documents that you have
opened recently.

Click a thumbnail to open the document,
or hover over a thumbnail to see the
document location and access additional
information about the document. When
you hover over a thumbnail, the full path
and last saved date of the document
appears.

ommands Q- @ @ = D D¢
@ Welcome to SOLIDWORKS Ctrl+F2
(@ Help
Tutorials
API Help
Welcome - SOLIDWORKS » x
o -]
New
& @ Ave B Drawirg Advarced P op
Mingell 3LOPWT o DA S LOPRT FLATE GSLOPW
8 & & X
Recent Folders Retources
| Proebpmemed sl T Wha B Beta Home
(i) surun- = B My scidwota B Beta ) o
€ Bata F @ Moport 3 Bata I
"‘ ues e modw — [ ate o
Welcome - SOLIDWORKS ' %
e .. |
Documents Browse
Chokc, e *= Hamous w
gl 2 DPRY G TLOASM EWER PLATE GSLOPST
- ("‘ =
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Close the Welcome dialog box.

5) Click Close * from the Welcome dialog box. The SOLIDWORKS
Graphics window is displayed. Note: You can also click outside the
Welcome dialog box, in the Graphics window.

View the SOLIDWORKS Graphics window.

75 SoLDWORKS  File View Tools # ﬁ D @ - - - - - - {O} -@ ® ® . 0O X

%H@gm’/

L
7 B
2S SOLIDWORKS =
2021 =
I
|
Menu Bar toolbar
The SOLIDWORKS (UI) |75 SouowoRes  rile View Tools # {3} [ - ¥ -
1s designed to make
maximum use of the o
Graphics window. The - [} £ {é?' ' Search Commands Q. ~
Menu Bar toolbar contains a
set of the most frequently
used tool buttons from the Standard toolbar. @ @ = [ X

The following default tools are available:

e Welcome to SOLIDWORKS 16 - Open the Welcome dialog box, New - Create a
new document; Open P Open an existing document; Save &l - Save an active

document; Print =1 Print an active document; Undo B - Reverse the last action;
Redo a8 Redoes the last action that you reverse; Select % " - Select Sketch entities,

components and more; Rebuild ‘ - Rebuild the active part, assembly or drawing:
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S p 5 s 0%~
File Properties - Summary information on the active document: Options W

Change system options and Add-Ins for SOLIDWORKS: Login ®. Login to
SOLIDWORKS: Help @ - access to help, tutorials, updates and more.

Menu Bar menu

Click SOLIDWORKS in the Menu Bar toolbar to
display the Menu Bar menu. SOLIDWORKS provides
a context-sensitive menu structure.

2
DS SOLIDWORKS  1_File View Tools -
N

The menu titles remain the same for
all three types of documents, but the

2%
2S SOLIDWORKS B

.
-

File Edit View Insert Tools Window -

o

menu items change depending on
which type of document is active.

Example: The Insert menu includes features in part documents, mates in assembly
documents, and drawing views in drawing documents. The display of the menu is also
dependent on the workflow customization that you have selected. The default menu items for
an active document are File, Edit, View, Insert, Tools, Window, Help and Pin.

The Pin * option displays the Menu bar toolbar and the Menu bar menu as illustrated.
Throughout the book, the Menu bar menu and the Menu bar toolbar are referred to as the

Menu bar.

2
DS SOLIDWORKS File View Tools =

N

2
DS SOLIDWORKS File Edit View Insert Tools |Window *1 .
[ AT

75 SOLIDWORKS File Edit View Insert Tools Window » @ D z E - ﬁ . Q . -) ) C’ F . ﬁ)} i

Drop-down menu

SOLIDWORKS takes advantage of the familiar Microsoft® Q New. CuleN
Windows user interface. Communicate with SOLIDWORKS " 2;’::’;%, S
through drop-down menus, Context sensitive toolbars, % Open Drawing

; M Close Ctrl+ W

Consolidated toolbars or the CommandManager tabs.

To close a SOLIDWORKS drop-down menu, press the Esc key. % Make Assembiy from Part

You can also click any other part of the SOLIDWORKS
Graphics window or click another drop-down menu.
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58 Make Drawing from Part

H Save Ctrl+S
|ﬁ Save As...
@ save All

Page Setup...
B Print Preview..
& Print. Ctri+P
| i Print3D..

% Publish to eDrawings

P Pack and Go...
Send To...
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There are two modes i the New

SOLIDWORKS Document dialog | "/ 2omet -
box: Novice and Advanced. The
Novice option is the default option e
with three templates. The < g
Advanced mode contains access to -
additional templates and tabs that
you create in system options. Use s — —
the Advanced mode in this book. = ) ) hdiles . e e
a3 reoreser{v.;t;‘eplz:‘smqg design a3bar =nq’_-~‘::§t:"9:::saf-cicu other a2Dp enqm:;:?)?:::z:;,p‘aw ofa
Create a new part. Novice mode
6) Click New D from the Menu """‘"“1‘7 S (e e
bar. The New SOLIDWORKS
Document dialog box is
displayed.
New SOLIDWORKS Document X
Select the Advanced mode. i
7) Click the Advanced button as gmbly ] ?—"5 =
illustrated. The Advanced & Drawing s
mode is set.
8) Click the Templates tab.
9) Click Part. Part is the default
template from the New
SOLIDWORKS Document
dialog box. Advanced mode
10) Click OK from the New —
SOLIDWORKS Document Novice oK Cancel Help
dialog box.

The Advanced mode remains

selected for all new documents in the cuurent SOLIDWORKS session. When you exit

SOLIDWORKS, the Advanced mode setting is saved.

The default SOLIDWORKS installation contains three tabs in the New SOLIDWORKS
Document dialog box: Templates, MBD, and Tutorial. The Templates tab corresponds to the
default SOLIDWORKS templates. The ABD tab corresponds to the templates utilized in the
SOLIDWORKS (Model Based Definition). The Tutorial tab corresponds to the templates

utilized in the SOLIDWORKS Tutorials.
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Part] is displayed in the FeatureManager and is the name of the document. Part1
part window name.

is the default

The Part Origin J" 1s displayed in blue in the center of the Graphics window. The Origin
represents the intersection of the three default reference planes: Front Plane. Top Plane and
Right Plane. The positive X-axis is horizontal and points to the right of the Origin in the Front

view. The positive Y-axis is vertical and points upward in the Front view. The

FeatureManager contains a list of features, reference geometry, and settings utilized in the

part.

Lo
z

as illustrated.

Lo
NS

" Edit the document units directly from the Graphics window PES (metey iogtam, secondy

CGS (centimeter, gram, second)
MMGS (millimeter, gram, second)
r IPS (inch, pound, second)

CommandManager and FeatureManager tabs will vary dit Document Units...

depending on system setup, version, and Add-ins. Editing bart

Main Menu Toolbar

%

/
75 SOLIDWORKS  File Edit View Insert Tools Window # @) »EH -0 ® @
a I

Extruded Revolved
Boss/Base Boss/Base

Features Sketch Evaluate | MBD Dimensions = SOLIDWORKS Add-ins ]

I PHEPGE© B =
§‘ —J-J&l-ﬁ&"‘}nmandManager \

@ Part1 (Default< <Default>_Disp Heads-up View Toolbar

&) History Part FeatureManager
[F sensors
» [A] Annotations
[Z)Equations L
o'35Material <not specified> -~
(] Front Plane '\ \ Origin
J Top Plane Hide/Show i
() Right Plane FeatureManager tab
1. Origin

$‘x — Tnad

< 2 *Trimetric
SIS Model | 3D Views | Motion Study 1 | B
8 remium 202 X Editing Part

Task Pane

= O X

~

M - & X

\éa

@IF®BT

\

Model Mode 3D View Mode Motion Mode
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View the Default Sketch Planes.

11) Click the Front Plane from the FeatureManager.
12) Click the Top Plane from the FeatureManager.
13) Click the Right Plane from the FeatureManager.

14) Click the Origin from the FeatureManager. The Origin is the intersection of the Front, Top, and

Right Planes.
,-n’ssoum‘n Flo EGit View Insort Tooks Window » @ D Bu : Q e -’ > b ] @ @) - D X
- L)
a I C IS IR
Extruded  Revolved Reterence Curves Instant3D
8o13/Base Bosy/Base Geometry
Z < ~
Features Sketch Markup Evaliate | MED Dimendions | SOLIDWORKS Add-ins T _ o) x | oUBWORKS RS
ERe FPLEAPRE O «» R D —
@3 e 2 SOLDWORKS
2 - o
@ Pamt (Default < <Defaw I"rony 5 SOUDWORKS Tooks
[ History Pl Une - @ & Property Tab Sullder
¥ Sersors
* (K Annotations D
T @ @Compare My Score
O & Copy Settings Wizard
n B My Products
[ S ¢ Online Resources
b ‘ii\fib'Fﬂ<kf‘(E
Marketplace
e . w Partner Salutiom
~—e Subscription Services
! @ Subscription Services
€ 2 *Iimetric
FEEE Model 3D Views Motion Study 1 )
@ iting P; IPS. $

Download all model files from the SDC Publications website
(https://www.sdcpublications.com/downloads/978-1-63057-409-3). Open the Bracket part.

Review the features and sketches in the Bracket FeatureManager. Work directly from a

local hard drive.

Activity: Download the SOLIDWORKS folder. Open the Bracket Part.

Download the SOLIDWORKS folder. Open an existing SOLIDWORKS part.

15) Download the SW-TUTORIAL-2021 folder.
16) Unzip the folder. Work from the unzip folder.

17) Click Open IE from the Menu bar menu.
18) Browse to the SW-TUTORIAL-2021\Bracket folder.

19) Double-click the Bracket part. The Bracket part is displayed
in the Graphics window.

TraineeGuide(CAD-CAM DesignandProgramming

GO

" Open (Ctrl+0)

_ || Opens an existing document. P!

Bracket

\ Name

A
i Bracket.SLDP

RT

71



View the first feature in the Bracket Part.

23) Drag the rollback bar up the FeatureManager above Fillet1. View the results in the Graphics

window.

%
75 SOLIDWORKS  File Edit View Insert Tools Window # @ D = B = ﬁ R

B @ e - o x

A 9 Jswertossae

Extruded Revolved

Boss/Base Boss/Base Cut  Wizard Cut Pattern

@ Boundary Boss/Base = @ Boundary Cut
Features Sketch  Markup | valuate | MBD Dimensions | SOLIDWORKS Add-ns

. PLEPRE:
SER®e FEEE

Esensors o)
» [EAnnotations
» [ Markups
» [@Solid Bodies(1)
Eequations
EMatenaI <not specified>
./} Front Plane
7l Top Plane
I Right Plane
1, origin
» @] Extrude-Thin1
= Fillet1
» (3050 (5) Diameter Hole1 N
= LPatternt
» 32100 (10) Diameter Hole

T LPattern2 X
* & Cut-Extrudel l
Ll Lpattern3 v X

< . 2> ssometric
S Model | 3D Views | Motion Study 1

@ B W B B B2 Mo Egwer

8 Lofted Boss/Bsse  EXTUded Hole Revolved @ lofedcut  Fillet Linear EDmh @ Intersect Reference Curves instant3D

. ([shel BMiror

WY

Geometry

>

=1
<l
(h
X

@ IM®KTSD

Return to the original Bracket Part

FeatureManager.

7 r[agensors A
24) Right-click Extrude-Thin1 in the » [AlAnnot Z.°
FeatureManager. The Pop-up » B Marku % ) )
Context toolbar is displayed. » [@solid ® {’,,‘L @- —
25) Click Roll to End. View the [X]EquatifFeature (Extrude-Thin1)
results in the Graphics window. % Materi Roll to Previous

(! Front F Rall to End
[ Top PI Comment
[} Right F Parent/Child...

% Configure Feature
X Delete..

" Fillett |[#]  Add to Favorites
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Heads-up View toolbar

PP © © Sk o]

SOLIDWORKS provides the user with
numerous view options. One of the most

useful tools is the Heads-up View toolbar displayed in the Graphics window when a document

is active.

a1

s Dynamic Annotation Views K : Only available with SOLIDWORKS MBD (Model

Based Definition). Provides the ability to control how annotations are displayed when you

rotate models.

In the next section, apply the following tools: Zoom to Fit, Zoom to Area, Zoom out, Rotate
and select various view orientations from the Heads-up View toolbar.

| Activity: Utilize the Heads-up View toolbar.

Zoom to Fit the model in the Graphics window.

26) Click the Zoom to Fit 2 icon. The tool fits the model to the

Graphics window.

Zoom to Area on the model in the Graphics window.

]

27) Click the Zoom to Area j:" icon. The Zoom to Area & icon

is displayed.

Zoom in on the top left hole.

28) Window-select the top left corner as illustrated. View the

results.
De-select the Zoom to Area tool.
29) Click the Zoom to Area ‘C" icon.

Fit the model to the Graphics window.

30) Pressthefkey.

A POUONT e i Vi bt Tooh Wik & ‘:ﬁ _‘\_a-ﬁu_l) __. P @ _ O x
Rotate the model. X P S BB NE~ BRES~F~ WY I
St B B e ms e e O Wt L Ml B e o

iy

B Sourndary Bon e

31) Hold the middle mouse
button down. Drag upward

b, downward D, to the

left © andtotheright U to
rotate the model in the
Graphics window.

CEE®® -

Feaures Shwach Adariop | lvstuss WSSO Demencions  SOLIDWORKS Add-ine E]1 3 1 %

@B ey Weer Moo

>

FLrEPiAd e vol D

eSM®ETAN
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Display a few Standard Views.

32) Click inside the Graphics window.

33) Click Front @ from the drop-down Heads-up
view toolbar. The model is displayed in the Front
view.

34) Click Right 0 from the drop-down Heads-up
view toolbar. The model is displayed in the Right
view.

35) Click Top 7 from the drop-down Heads-up
view toolbar. The model is displayed in the Top
view.

Display a Trimetric view of the Bracket model.

36) Click Trimetric @ from the drop-down Heads-
up view toolbar as illustrated. Note your options.
View the results in the Graphics window.
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