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SOLIDWORKS 2020 | CSWP Advanced | Drawing Tools

Chapter 1

Drawing Tools

PROFESSIONAL _

Drawing
Tools

CSWPA - Drawing Tools

2
DS SOLIDWORKS

Certified SOLIDWORKS Professional Advanced Drawing Tools.

The completion of the Certified SOLIDWORKS Professional Advanced Drawing
Tools (CSWPA-DT) exam proves that you have successfully demonstrated your
ability to use the tools found in the SOLIDWORKS Drawing environment.

Employers can be confident that you understand the tools and functionality found
in the SOLIDWORKS Drawing environment.

Note: You must use at least SOLIDWORKS 2010 for this exam. Any use of a
previous version will result in the inability to open some of the testing files.

Exam Length: 100 minutes
Minimum Passing grade: 75%

Re-test Policy: There is a minimum 30 day waiting period between every attempt
of the CSWPA-DT exam. Also, a CSWPA-DT exam credit must be purchased for
each exam attempt.

All candidates receive electronic certificates and a personal listing on the CSWP
directory when they pass.

Exam features hands-on challenges in many of these areas of SOLIDWORKS
drawing functionality such as:

Basic View Creation, Section Views, Auxiliary Views, Alternate position
Views, Broken Out Sections, Lock View/Sheet Focus, Transferring Sketch
Entities to/from Views, Bill of materials, and Custom Properties.
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CSWPA - Drawing Tools

View Orientation Hot Keys:

Ctrl + 1 = Front View

Ctrl + 2 = Back View

Ctrl + 3 = Left View

Ctrl + 4 = Right View

Ctrl + 5 =Top View

Ctrl + 6 = Bottom View

Ctrl + 7 = Isometric View

Ctrl + 8 = Normal To Selection

Dimensioning Standards: ANSI

Units: INCHES — 3 Decimals

Part Template

View Palette

Measure

Tools Needed:

1.1

Section View

Auto Balloon

Assembly Template Drawing Template

Named View

4

Bill of Materials

L)
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CHALLENGE 1

SOLIDWORKS 2020 | CSWP Advanced | Drawing Tools

1. Opening a part document:
Select File / Open.
Browse to the Training Folder

and open the part document
named Tank.sldprt.

2. Transferring to a drawing:

Open
s © || « SW-2020CSWPA-Prep » CSWP-Drawings »
Organize v New folder
,.
I This PC Name

[ Desktop Completed Models
Documents & Tank.SLDPRT
¥ Downloads

B Music
[&] Pictures
& Videos

‘i Local Disk (C:) v <

Mode: | Resolved v

Tank » ~ O Search Tank p-]

L

Syl

>
Use Spesdpak

Display States: | 2 Default>_Display St ~

References...
Quick Filter:

File pame: ‘Tank.SLDPRT

v‘ [ A Files ) v

Select File / Make Drawing From Part (arrow).

Publish to 30VIA.com...
42 Publish to cDrawings

Pack and Go...
Send To...

[B) Reload.

Find References..
Properties...

Exit

i,

b

A

»| *1sematric

25 soupmoris]| [ri] eon vew mn wooe winaow sap £ (3 -y - @ -[5]]8 B & - Tark sLOPRT Hsomcommnss Q- 7 - - @ X
o PaRC O New.. Ctr+N Entities =
sketen  smart - ¥ Open.. Ctl+0 Rapid stz 1
B _ @ Openfecen , ; ¢
Fostns] Sketch [[Evaate| L) O b/l PEAPE B v @& 0 0O - = x
° |58 Make Draving from Part
@ B | & | { @8 MokeassemblyfromPart =
v Save Crles i
<@ Tank (Default< <Default> D|
N @ sovess.. =)
Ly @ sovesn
' @ Page Setup.. @
B print Preview..
' g erint.. Ctrl+P
ified:
& Prin3D...

| [SISISIN] Model [ 3D Views | Motion Studyl |

«
Creates a new drawing of the current part or assembly.

Select the default Drawing template.

Click OK.

.
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3. Changing the paper size:

Right click inside the drawing and select Properties.

REW DATE DESCRIFTION AFFRD

Box Selection

9 Lasso Selection
I:@ Select Other

Zoom/Pan/Rotate 3

Recent Commands 3
Sheet (Sheetl)
ﬁ Display Grid
@ Edit Sheet Format

Lock Sheet Focus

Add Sheet...

Copy

IF]
X Delete
’_ Properties... A\':-

Relations/Snaps Options...

Comment 3
@ Smart Dimension

More Dimensions 3

Annotations 3

Drawing Views 3

Tables 13
% Change Layer

Customnize Menu

UNLESS OTHERWEE SFECIFIED HA e BATE

CIWAEN SIS HS ARE H NG HES DRAWH
TOLERANC B
FRACTIONALE <HECKED TITLE:
AHGULAR: WA GHE  BEND &
TWo PLACE DECMAL 2

THREE PLACE DECIMAL T WFG AFRR

EHG AFPE

INTERP RET GES WETRIS @b
PROPRIETARY AN D CONFIDENTIAL
TOLERA HCHG PER P,

THE HFG LA TION SONTAINED 1 THS TRTERIL
BRAVING B THE SOLE PRGPERTY GF SIE |DWG, NG, REV

< M8 ERT C 0P NY HAWE HERE= | AT e A T
EEFESBUCTIO B PART OF AS A WHOLE Or
‘WTHOLE THEWRTTEN PERAKSION OF HEAT Ass LKED N

<H$ ERT O MPANY HAWAE HERE- B 0
PRO HIETED APPLICATION ve vy Sheet Properties

5 4 Sheet Properties | Zone Parameters
Type of projection

Name: Sheetl o Mext view label: A
() Eirst angle

Scale: 1 1 @ Third angle Mext datum label: A

Sheet Format/Size
@ Standard sheet size
Only show standard format

Set the following:

Preview

A [ANST) Landscape
A [ANST) Portrait

* Scale: 1:1

C [ANSI) Landscape
D [ANST) Landscape
E [ANSIT) Landscape
A IANET | anderana

c-landscapesiddrt Browse...

leplay sheet format

* C (ANSI) Landscape. () Custom sheet size

width: Height:

* Third Angle Projection.

Width: 22.00in Height: 17.00in

* Display Sheet FOrmat Use custom property values from model shown in:
enabled. et .

Same as sheet specified in Document Properties

Click OK. [ oc J[ cencar [ ten
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4. Adding the drawing views:

Expand the View Palette (arrow) and drag the Front-View approximately as

shown.

it View Inset Tools Window Help ‘ D - B - ﬁ - g -

Ele8®-

Tank - Sheett *

[ scarch Comman ds Q-|2-_m®x

L S E (5} Mirror Entities

Tiim s
es

offset EE Linear sketeh Pattern ~ D‘?:fﬂ’;g:;‘t‘
Entities

EEE

T4

EEI

15748

o

PLgCBO-»-

=N
=]

1

&

som-][.]) (2) (%)

X
Options
| 2 | 1143 Flamport annotations
@l [ oesign annotations
B DimXpert Annotations
Include items from hidden features
+ [ Sheet Formatl D @ | @) auto-star projectedview
3
/’
() Front JEEEATERERS
c “Right “Top
% “Back “Left
: % %
“lsometric *Dimetric
B @ @
“Trimetric *Current
&
A
T
4 | 1
MR Cosheert [Ea]
eSS WAL
Tank 197Lin__826lin_Oin__ Under Defined | Editing Sheetl | 1:1 7 Ps =

Project from the Front view
or drag and drop the Isometric
view from the View Palette.

Place the Isometric view on
the right side of the Front view.

For clarity, change the tangent
edges to With-Font (right click
the view’s border and select
Tangent Edges With Font).
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5. Creating a section view:

Change to the View Layout tool tab.

Click the Section View command.

For Cutting Line, select the Vertical option (arrow).

Edit View Insert Tools Window Help )\’| £

p
J DS SOLIDWORKS ‘ =

D g & | & oh L4
Standard Model Projected Auxiliary | Section Broken-out Break Crop
3View View  View  View | View Sedion  View View

e | Eve—— =
Section View

° Adds a section view,aligned section view, or half section

view by cutting the parent view with a section line.

View Layout | Annatation | Sketch
=

=T

Cutting Line

[[] Auto-start section view

Place the Cutting Line in the middle of the Front view and click
the green check mark (arrow) to accept the line placement.

Jp’Ssouawoaexs‘ Fle st view et Toos winaow wep S| - -B-S-9 -G8 B®-

Tank - Sheett *

[ searcn comman ds Q-l?2-_-8 x

Al .

4 Check Active &
Spell M Dacument | DriveWorksXpress
he ke Wizard

View Layout | Annotation | Sketch | Evaluate [ asar

7874

[EN

B [ Multiple Views @

~
Scale ~
E— Dimension Type ~

Cosmetic Thread Display

AT

PHEACHE -

Sheetl
s
| W sheent [T
es=mhn |
SOLIDWORKS Premium 13.402in 8.614in  Oin Under Defined  Editing Section View A-A 1:2 Ps - @

Place the section view to the right side of the Front view.

Move the Isometric view to the far right hand side.
This view is for reference use only.

Aeqy

SECTION A-A
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- Ab @
6. Measuring the surface area: kAN B | B creiane
Checker rformance | Documents Dxcunent
Evaluation

View Layout | Annotation | Sketch | Evaluate{

Zoom in on the section view; we will need to
select the sectioned surfaces and measure the
total area.

Change to the Evaluate tool Select 2 faces

tab and select the Measure

command. R
[N A8 Measure - Tank - Sheetl
‘ ¥ - im[Fe = - 2|4
Hold the Control key and : = ‘
select the 2 sectioned faces B rr—

as noted. I

: 0,000

] Delta Z: 0.630in

] Total area: 0841 inches"2
""""" : File: Tank-SectionAssembly-1-NeDrawing View3/Tank-1

@Tank-SectionAssembly-1 To: Tank-SectionAssembly-1-
1@Drawing View3/Tank-1@Tank-SectionAssembly-1
File: Tank - Sheetl Config: NA

Locate the Total Area E
measurement and enter it \
here: 5

Inches”2

7. Creating an aligned section view:

Double click the dotted border of the Front view
to lock it.

2.250
The Lock View Focus option allows you to add

sketch entities to a view, even when the pointer
is close to another view. You can be sure that the
items you are adding belong to the view you want.

Switch to the Sketch tool tab and sketch 2 Lines
as shown.

Add the vertical and horizontal dimensions to
fully define the sketch.

1-7



SOLIDWORKS 2020 | CSWP Advanced | Drawing Tools

Multiple lines are normally used to create an
Aligned Section View.

Hold the Control key and select the Vertical
Line 1%, and then select the Horizontal Line after.

2.250

Switch to the View Layout tab and select the
Section View command (arrow)

& & E b

Ba E 2 | & [
Standard Model Projected Auxiliary | Section lout Break Crop Alternate
3View  View View View View n View Position

View

View Layout ‘ Annotation ‘ Sketch

| Section View

,i,
"""" ° Adds 3 section view,aligned section :
s byt !
|
An Ahgned SCCtiOl’l VICW iS Created and labeled ............................ i
as Section B-B. A=

Be sure the Direction Arrows match the image shown below.
Click the Flip Direction button if needed (arrow).

|
& SectionViewkkK @
v X
.250 ’7 Message ~
B i
A "‘j é_\ Section Line ~
: Direction Arrow 1
Q [ suto Flip
' oy
[¥] Document font
Font...
2.250
B
Direction
Arrow

SECTION A-A SECTION B-B

1-8



SOLIDWORKS 2020 | CSWP Advanced | Drawing Tools

8. Measuring the surface area:

Zoom in on the section view; we will need to
select the surface of the Section B-B and
measure its area.

,

Change to the

Evaluate tool
tab and select
the Measure
command.

Select the
sectioned face
as noted.

Locate the
Area
measurement
and enter it
here:

Abi 5 .
sj:n Mgre & Co{n?are Check Adive
Checker [peEMies Ferformance | Documents ocumen
Evaluation
View Layout | Annotation | Sketch | E\lrall.nate{_/1
N
-Select face
B Measure - Tank - Sheetl
3 - (6 o - @ |4

Inches”?2.

9. Saving your work:

Select File / Save As. A

Enter Tank.slddrw for

the file name.

Click Save. ’

A

Summary:

The key features to

SECTION B-B.

SECTION A-A

=P

Tank

Challenge 1 are: :

Creating the Section Views and Measuring the total surface areas of the

sectioned surfaces.
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CHALLENGE 2 ]
- - 6@-\ )i v CSWE-ReqPrep » CSWP-Drawings b Piston Assembly ~ [ 42 ][ Search Piston Assembly o]
Organize »  New folder =y 0 @
- Pt Favorites = Name
1. Opening an assembly T
v Piston Assembly.SLDASM
dOCU ment: i ! Piston Assembly.SLDDRW
[#] piston Cap.sldprt
] Socket.sldprt
Select File / Open.
- v 0 ] 3
Mode: [E] De not lead hidden
Browse to the Training Folder T
and open the assembly e
. File pame: Piston Assembly.SLDASM - | All Files (*.7) -
d9cument named: [—J
Piston Assembly.sldasm.

In this Challenge, the orientation
of the assembly has been changed
to some oblique angle.

You will need to come up with

a way to find the correct angle
and change the orientation of

the assembly prior to making

a drawing.

Top View Isometric View

Change to different view orientations
such as the Front, Top, Right, and
Isometric view to examine the

the default orientation of this
assembly.

The Top view will be

used to correct the

orientation of the

assembly. Front View
Remain in Isometric view.

Right View
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2. Creating a reference sketch:

SOLIDWORKS 2020 | CSWP Advanced | Drawing Tools

Sketch face

Open a new sketch on the face as indicated.

We will need to rotate the Handle to the horizontal
position. There are several methods to find the current
angle of the Handle but we will go with creating a
reference sketch approach.

Sketch a centerline that 1s coincident with the 2 centers
of the crank handle.

Coincident with
centers of Crank

Sketch a horizontal
centerline and delete the
Horizontal relation, so that

we can add the angular dimension
without over defining the sketch.

Delete the

@ Blé&[® /(. Horizontal relation
/ Line Properties @ ; ‘;‘/ ( \.\.“
: g @
Existing Relations ~ ‘ /"
L Delete Al X y

Delete 3 e
(i) Fully Defined i =

1-11
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Add an angular dimension as shown
to fully define this sketch.

58.69°

v x @ 2 5%[&

_________ Di@Sketchl

=

Keep the default dimension . ' Bl
value at 58.685°. - :

Modify
v x B2 5[
D1 @5ketchl

W5 6852705139 =

| T T j T

Highlight the angular dimension and press
Control+C to copy it to the clipboard.

3. MOdiinng the view angle: T

System Options - View

[ Srstem Cptions [l 33 search Options Q
. o General -
Clle the Optlon button or Drowings [] Reverse mouse wheel zoom direction

- Display Style [#]Zoom to fit when changing to standard views
l t T l O t' . Area Hatch/Fill View rotation
Se ec 00 s / p lons' - Performance Arrow keys : 58.68527¢ =
Colors
Sketch Slow Fast
i.. Relations/Snaps Mouse speed::
Display/Selection
Performance Transitions
. . Assemblies of Stow ot
Select the View option (arrow) et | | iyt ™
ault Templates

File Locations

and change the angle of I
the Arrow Keys to - i . o
58’6850- Hole Wizard/Toolbox OHW—UFL“

View selector:
File Explorer

Search
Collaboration
Messages/Errors/Warnings

| 0-me-8-9- L6 sl e —
® B V. ¥ =

(@
Assembly Reference @

ustomize
Show New | illof Take
g | Pt Geomety ot T g Sraponat

Components - - Study

Settings..

sha N ok | [ caneet | [ rew
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The upper surface of the Crank
Handle should be rotated to a
flat position first.

-2%5\@ P& E
| SCeoades

Click the face as noted and
select Normal-To (arrow).
This option rotates the
selected face perpendicular
(flat) to the screen.

Select face &
pick Normal-To

Hold the Alt key and press the
Left arrow once, to rotate the
view 58.685° downward.

The Crank Handle and its assembly
is now rotated to a horizontal
position.

We will save the new position as
a named-view, or a custom view so that
we could retrieve it in the drawing later on.

1-13
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4. Saving a new nhamed-view:

Custom views can be
created and saved in the
model or in an assembly

b2
so that they can be
displayed in a drawing. | A sy

€B saved Views N 5
The views are saved in OEOs b
the Orientation dialog Y
and get carried over to >

the drawing and listed
on the Properties tree.

Press the Spacebar to bring out the Orientation dialog.

Click the New View button W .

Mamed View E Orientation B
View name: oK @ V ﬁ ﬁg @ »
-$ MNew Top View — (=) g M
[ cancer ] 986 @
jet 3
@ Saved Views 4
-:: MNew Top View
Enter: New Top View in the et
Named View dialog and press OK.
The new view is saved and displayed

in the Orientation dialog.

It would be much more difficult to use the original orientations to create the new
drawing views in a drawing. The New Top View will be used to create the other
drawing views by projecting them along the vertical or horizontal directions.

1-14
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5. Making a drawing from assembly:

Select File / Make Drawing from
Assembly (arrow).

Select the Drawing template.

The default drawing (A-Size) is
displayed. Right click inside the drawing
and select Properties.

J{?’SSOLI'DWORKS‘ File | Edit View Insert Tools Window Help
o N 0 Mew.. ChieN
Insert Open... Ctrl+0 e
Components Mat B g nent
Open Recent 3
[ Close Crl+W
Assembly | Sketch | Evaluate
2 Make Drawing from Assembly <
(s E ‘$ [ g Make Assembly from Assembly
V- 5 Ctrl+5
L pr——— -
New SOLIDWORKS Document ==
[ Tempiates |
2
Drawing
Preview

o ] [Lene ] [ nep
Change the Scale to 1:2
oo
[ rev | ate | DESCRIFTION |
Box Selection
S Lasso Selection
[ Select Other
Zoom/Pan/Rotate »
Recent Commands »
Sheet (Sheet1)
$H Display Grid
BZ] Edit Sheet Format
Add Shest...
[y copy
7K Delete
Properties.
Relations/Snaps Options...
Comment »
&% smart Dimension
More Dimensions »
Annotations »
Drawing Views »
Tables , Sheet Properties (B =
€ Change Layer Sheet Properties | Zane Parameters
Customize Menu Type of projection
Mame:  Sheetl g Next view label: A
© Eirstangle
Seale: 1 : |2 Mext datum label: A
NLESS oTHEFWnSE ST ECFRD e
BIMIENSIOHE ARE IN INGHES bW Sheet Format/Size
[sverer SHECKED @ Standard sheet size
FLASTIONAL S @ sta
ANGULAR: MACH:  BEND * Preview
TWG PLACEDECIMAL £ ENG AP [¥] Only show standard format -
THREE PLACE DECMAL ¢ o ot
IERPRET GEOIETEIC an A [ANSD Landscape - EEIS
FROPKIELARY AND CONFDENTIAL roLErs noma v A [ANSI) Portrait =
<o mments =
Conmamm w s orTT -— B [ANSI) Landscape H
BRAWIG § THE OLE PRO PERTY OF 5
HSERT <. WPARY HAME HERE:. ANT
EEFRODLCTION I PART OF A4S 4 WHOLE FNKR T D (ANS]) Landscape
WTH UTTHE WETEN FERNABER-H 9F HERT ASSY e on E (ANS]) Landscape
g e s P 0 Laniiane
B 4 B ¢ - landscape.slddrt

Set the Type of Projection to Third Angle.

Click OK [ |,

1-15
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Browse... L =

Width: 22.00in  Height 17.00in
(@) Custom sheet size
Wickth: Height:
Use custom property values from model shown in:
Default -
Same as sheet specified in Document Properties
[ OK ] [ Cancel I [ Help
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6. Adding the first drawing view:

Drag and drop the Top view from the View Palette (change scale to 1:2 if needed).

JD’SSOLIDWORKS‘ File Edt View Inset Tools Window Help ‘ D-F-@-8-9 ' o E®- Piston Assembly - Sheetl * Search Commands Q- ]?2-_-=3 x
P 4 [
=] =] 2 i @ ol - =i
Standard Model Projected Auxiliary | Section Detail | Broken-out Break Crop Alternate
View  View  View | View View | Section View Position
View
View Layout | Annotation | Skeich | Evaluate | - . 5557 - - - 7874 - - - e - - - 15748 1 Pad
5 5 =T e = = [piston Assembly.s1Ds ¥ X
° A2 O o — 2 [X)
- 4 3 2 Options
[[import Annotations
g Drawing Viewl @ @ Design Annatations
3 | S DimXpert Annotations
- Include items from hidden features
Reference Configuration A | 1
| B (e [¥] Auto-start projected view
efau -
Orientation ~ Drag views onto drawing sheet.
Standard views
H Front “*Right
= More views
*Dimetric &‘ ’%
“Trimetric \-
New Top View =
C *Back
“|| mport options v @—‘
Display State v
T EE—— “Left “Bottom
Display Style v o
| scate ~
o © Use sheet scale f
@ ustom scale
“lsometric  *Dimetric
B 3
~ &
> “Trimetric  New Top View
v
& *Current
| A
4 3 |
[&Sheetl [E3 [ |
SOLIDWORKS Premium 19304in_ 2202in_Oin__Under Defined _ Editing Drawing Viewl 1:4 - Ps_ - =)
=0 =
5] 5|

Drawing Viewl @& @
Locate the Orientation v

section on the Properties Reference Configuration A
tree [}

-:D Orientation ~

Standard views:

Enable the named-view
New Top View check D

bOX. Maore views:

v % £,
*Dimetric v pa— e
*Trimetric & \
W|New Top View .
\

Click OK. \

Import options hd
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7. Creating the projected drawing views:

New drawing views can now be projected

vertically or horizontally from the new view.

Switch to the View Layout tool tab and click the Projected View command

Select the dotted border of the Top view to start

the projection.

J;%SOLJDWORKS| File Edit View Insert Tools Window

= @ o
= =] 2 G
Standard Model | Projected n Removed Detail | B
Iview  View | View w lew  Section  View

View Layout [ Amnap View‘ = =

= Adds a projected view by unfolding a new view from an

3

-

Move the mouse cursor downward to see the preview of the
Front view. Place the Front view under the Top view

approximately as shown.

Additionally, create an isometric view and position it similar * G mPitonca

to the one shown above.

Locate the Sketch1 from the Drawing tree and Show it =1, > ot

1-17

A TEm T | otingview.
A==

B

o

Y
»

&
N
Piston Assembly
Annotations

* [ sheen]

4 Sheet Formatl
-
~ |9 Piston Assembly!
4 History
Sensors
4 Annotations
N Front Plane
N Top Plane
™ Right Plane

k Ongin

El

v € () Socket<l
v & (7 Drive Han

@@ Mates
-j?

g rawing View2
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8. Adding reference lines:

Zoom in on the lower left corner of the drawing and select the Line command
from the Sketch tool tab.

Right click on the dotted border of the Front view and select Lock View Focus.

This will make the new lines a part of the view. When the drawing view is moved,
the lines will also move.

= p 3 i
EEEL DS SOLIDWORKS|  File Edit View 1 i 1811

.: Box Selection e\ @ = m T o H
Smart Trim
T Lasso selction pimension i1 7 €2 7 @ - Entities B
[ Select Other . e-& T)- . N
Zoom/Pan/Rotate 3

View Layout | Annotation | Sketch ‘ Evaluate |:

Recent Commands »

View (Drawing View2)
Logck View Position
Hide

Alignment 3

Reset sketch visibility

Tangent Edge 3 A

Jump to Parent View X =i

Set Resolved to Lightweight Add Relations ~ Sketch a Llne &

Commes ' Horizental 1 1
Bttt Wm add a Fix relation

Convert View to Sketch A cic 4
K Delete . m "

Sketch a vertical line starting at c

the lower left corner of the border.

Add a Fix relation to the line so
that it will not move. b 500——]

Sketch the second line to the right
side of the first line approximately
as shown.

Add the 5.00 inches spacing
dimension between the 2 lines. 4 3

1-18
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9. Converting an entity:

Remain in the Lock View Focus
Mode; this way the next entity will
get converted into a line and belong
to the View, not the Sheet.

Select the vertical edge as noted
and press the Convert Entity
command from the Sketch tool tab.

The selected edge is converted to
a line. When the drawing view is
moved, the line will move along.

10. Adding a reference dimension:

The question is: how we can create
a dimension between a line and an
edge of a drawing view?

There are several ways to achieve
this, and one approach is to lock
the View-Focus and add the
reference lines.

Add a Driven dimension as shown.

Enter the dimension value here:

inches.

1-19
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11. Adding a Top drawing view:

Expand the View Palette.

Drag and drop the Top drawing view approximately as shown below.

Jp’SSOLIDWGRKS‘ File Edit View Inset Tools Window Help | Oh-F-8-3- v FE®-

Piston Assembly - Sheet1 *

oS-GV % @ C H vinorenites
Dimenmon |37 €37 @ - e Qrmset BB winear sketcn pattern
ntities

e-0 M-

.| Display/Delete | Quick
Relations Snaps

View Layout | Annotation | Sketch | Evaluate |- . ~ asr . . . 7874 . . nan . 157

« View Palette Sal

) — [ PRGCER v
g
Drawing View—. @f @

v

15,74

Reference Configuration
[B [pefautt -

Orientation ~
Standard views:

T

de
) = =]
(w1

are
D
T
News Top View

Import options

£3
H
i
9}

T84

Display State

14.43—

Display Style

Scale

> <] <] ¢

=

f—s.00-

3957

- || save view as. ~

12
Dimension Type VT

Cosmetic Thread Display ™

More Properties.. A

mEIENELE]

piston assembiysios = () (2]

Options

Auto-start projected view

Drag views onto drawing sheet.

“Current

Switch to the Sketch tab and
sketch a line to the left side of
the drawing view as shown.

Add a Parallel relation between
the sketch line and the centerline

in the middle of the crank handle.

This line will be used to create a
Section view in the next step.

Parallel
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. . . g, 5 & |a
Click the Section View command (arrow) | e it sossee s |scin Hm sk CB) s
from the View Layout tab.

View

View Layout [ Annotation [ sketch [ £ = I
o Adds a section view,aligned section
2] — = view, or half section view by cutting
i the parent view with a section line.
he parent view with |

Place the
section view
on the upper
left side of
the Top
View.

SECTION A-A 7/
SCALE1:2 /

............................................................................................................

12. Locking a view focus:

Use Lock-View- A
Focus to keep pr—
a drawing view ; —
active while oo
adding other T

View (Drawing View27)

reference LogkView Psion |

: Hide
geometry. Iometic secion View

Alignment 3

SECTION A-A Align Drawing View b
SCALE1:2 Reset sketch visibility
Tangent Edge » R

The reference ot Ve

Set Resolyed to Lightweight

geometry can .

H B} Replace Model
be measured to o Vi oS
and fI'Ol’Il the ~ ;:::!mng Line

& Change Layer

geometry of the
drawing view. R E——

&% Smart Dimension

More Dimensions

Drawing Views

Right click the border of the new i
View; select Lock View Focus.
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Sketch a new Line approximately as shown below.

Sketch a Line
Select the
horizontal
centerline SECTION A-A
and press

Convert
Entities Efj .

Add the two o T
dimensions

shown.

SECTION A-A
SCALE1:2

Attach the
dimensions
from the left
end of the
converted line
to the bottom
endpoint Of —8.00
the sketched line.
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13. Adding an angular dimension:
The angular dimension will be used as the answer for this question.

Add an angular dimension between the sketched line and the left-most edge of the
crank handle.

‘: Add this Modiy !

. X v X @ 7%
dimension S @sketss

60.00deg

SECTION A-A
SCALET1:2

Enter the dimension value here:

degrees.

Summary:

The key features to Challenge 2 are:

Creating the drawing views and finding the right orientations to assist with
creating the other drawing views.

Lock and Un-lock the View Focus so that reference geometry can be added for
measuring and locating other references.
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Open
C HAL L E N G E 3 '\ ). » CSWE-ReqPrep » CSWP-Drawings » Radial Stretcher [ 43 ||| Search Rodiat Stretcher 2|
— — — et
Organize = New folder =y O @
. ¢ Favorites = Name .
1_ 0pen|ng an assem bly B Downloads 8 Core Bodysldprt
] Recent Places [#) Main BodySLOPRT
d t " = Libraries @] MirrorLof2.sldprt
ocument. B Desi & Radial Stretcher SLDASM

7 Libraries
Select File / Open. o regen

I — - il >

L. Muda‘ E;)"r‘mltyl"c:nishldden
Browse to the Training Folder Conigutons (oeaut____] o
Display States: [Dicplay State- -
and open the assembly =t
Quick Filter:

document named File name: Radlial Stretcher.SLDASM - [andlescn -]

Radial Stretcher.sldasm.

#] Wedge.sldprt

This challenge examines your skills on the following:

* Creating an assembly drawing.
*  Adding balloons.
* Customizing a bill of materials.

2. Transferring to a drawing:

Select File / Make Drawing from Assembly (arrow).

File | Edit View Insert Tools Window Heg

3 New.. Ctrl+N

@ Open... Ctrl+0
Open Recent 3

5 close Ctrl+W

Make Drawing from Assembly <

ﬁ Save
ﬁ Save As...
@ savean

E Print...
@ Print3D...

Pack and
Send To..

@ Reload...
35’ Replace..

g Make Assembly from Assembly

Page Setup...

a Print Preview...

Publish to 3DVIA.com...
#@ Publish to eDrawings

Find References

Ctrl+5

Ctrl+P

Go...

Select the default Drawing
template (arrow). The paper
size and drawing view scale

Bas

will be changed next. ==
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Box Selection

9 Lasso Selection

I:@ Select Other
Zoom/Pan/Rotate 3
Recent Commands 3
Sheet (Sheetl)
HE Display Grid

Edit Sheet Format
Lock Sheet Focus
Set Resolved to Lightweight
Add Sheet...

[ copy

x Delete
Properties... 2 -

Relations/Snaps Options...

Comment 2
e\ Smart Dimension
More Dimensions
Annotations

Drawing Views

Tables

r v v ¥

Change Layer

Customize Menu

Right click inside
the drawing and
select Properties.

Set the following:
* Scale: 1:32
* Third Angle

* C (ANSI)
Landscape

Click OK.

Sheet Properties

Sheet Properties | Zone Parameters

[ =

Name: Sheetl

) First angle
@) Third angle

Scale: 1 32

Sheet Format/Size
@ standard sheet size|

Type of projection

MNext view label: A

Mext datum label: A

Preview
Only show standard format
A [ANSI) Landscape -
A [ANS]) Portrait =
B [ANSI) Landscape El
{C [ANST) Landscape
D (ANS]) Landscape
E (ANST) Landscape
AN (ANSD | andsrana kT
¢ - landscape.siddrt [ Browse... _
= B
Qisplay sheet format
‘Width: 22.00in Height: 17.00in
(T) Custom sheet size
Wiidth: Height:
Use custom property values from model shown in:
Default v
Same as sheet specified in Document Properties
[ oK ] [ Cancel ] l Help

3. Adding drawing views from the View Palette:

Scale ~

(0 Use sheet scale
@ Use custom scale

User Defined Route V

132

Locate the
Scale option
and set it to
Use-Custom-
Scale 1:32.

Click OK.

Expand the View Palette and drag/drop the Isometric Exploded

View to the drawing.
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Options
[Jimport Annotations
Design Annotations
Dim¥pert Annotations
Include items from hidden features

Auto-start projected view

I Drag views onto drawing sheet.

-

(#) Front. (#) Right
(A) Top *Back

a=x
“Left *Bottom

iy

*Dimetric
“Timetric R
Exploded

*Current

metric
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Next, drag and drop the Isometric View also from the View Palette. The drawing
view is aligned horizontally with the first view by default.

4 | 3 1
(A) Front (A) Right
P D
®Top “Back
*Bottom
C
2
*Dimetric
B
*Trimetric *sometric
_ | Exploded
< g
& *Current
A i A
R diidi Stretcher
4 3 ]
4. Breaking the view alignment:
ERER
Right clickthe ¢ —
Isometric view’s S LassoSelection
border and (0 Seect Other
leCt Zoom/Pan/Rotate
Se
. Recent Commands
Allgnment / View (Drawing View2)
Break- Logk View Position
. Lock View Focus
Allgnment. Show In Exploded State
LN Hide LN

The isometric
VIEW can now
be moved freely.
Move it to the
upper right side.
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> Alignment

> Break Alignment

Reset sketch visibility
Tangent Edge
Set Resolved to Lightweight
Comment
g Replace Model
Convert View to Sketch
x Delete
@ Change Layer
Add View Label
B Dranadiac

Align Horizontal by Origin
Align Vertical by Origin
Align Horizontal by Center
Align Vertical by Center
Default Alignment
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5. Adding balloons:

_Jj??SSOUDWORKS‘ File Edit View Insert Tools Window Help X‘ D -

a~ & a5 & | A ann D Balioon A Surface Finish
Balloons are used to identify the Dmeion Mol | Soell - Fomat Hte 70 fp auto satoon | o | @

- Py
M
D e atoon

item numbers in the bllls Of materials- Viaw‘Laynut Annotation | Sketch | Evaluate | - 5 7 Adds balloons for all compenents in
[l B I

the selected views.

Switch to the Annotation tab and click the Auto Balloon command )ﬁ )

|
D Balloon ®
v
Message ~

If you need to order balloons
sequentially, a Bill of Materials is
required.

To insert flag notes in balloons,
select Flag Mote Bank.

Settings fad

2 Characters b

Padding:
0.000in

i

0.400in 1
Balloon text:
Ttem Number -
I quantity v
Non-Visible Components fad

By default, each unique
component gets a balloon
assigned to it automatically.

Change the balloon settings to Circular, 2 characters and click OK.

The item numbers reflect the order of the components listed in the top-level
assembly. Changes done to the order of the components in the assembly design
tree will populate to the balloons and the bill of materials.
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Tables

In an assembly
drawing a bill of
materials is created
to display the item
numbers, quantities,
part numbers, and
custom properties
of the assembly.

From the Annotation
tab, select Tables /
Bill of Materials.

@ General Table

§@ HoleTable

[B Bill of Materials

% Excel based Bill of Materials
% Revision Table

B Weld Table
EY BendTable
% Punch Table

In the BOM Type, select the option Parts Only (arrow).

|
BBy Bill of Materials ®
LY

Table Position &

Stationary corner:

BeEE

DAttach to anchor point

BOM Type ~
(@) Top-level only,

@ Indented

Configurations ~

Default -

Part Configuration Grouping
Display as one item number

(@ Display configurations of the
same part as separate items

(©) Display all configurations of
the same part as one item

(™) Display configurations with
the same name as one item

= Keep Missing [tem v
Item Numbers -~
Startat: 1

Increment ¢

t:lD Follow assembly order

;—:é Faollow sub-assembly
order

@ [F]Da not change item
numbers

Border hd

Layer hd

Click OK.

Place the Bill of
Materials above
the title block.

EEETE=CE =T = X oo « o : G EAE]

The table will be
modified to include
some custom properties
in the next couple

of steps.

H—= B c
1| ITEM NG. PART NUMBER DESCRIPTION QTY .
2 1 [Core Body Core Body 1
[1 2 Wedge Wedge 1 of § =]
e
= ICore Housing AR adial
. 3 refcher Core Housing 1
Floor &
8 4 [ConfrollertRadial Floor & Confroler 1
tretcher b
Gese

TMLE:

Badial Stretcher

SCALE 145 WEIGHT: SHEET 1 OF 1

1
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ITEM NO. PART NUMBER DESCRIPTION Qry.
1 Core Body Core Body 1
2 Wedge Wedge 1 of 8 8
3 Core HousingARadial Stretcher Core Housing 1
4 Floor & ControllerARadial Stretcher Floor & Controller 1

Zoom in on the Bill of materials. We will change the Part Number column to
include the actual part numbers that were assigned earlier from the part level.

7. Changing custom properties:

Double click the column header B to access the Custom Property options.

Column type:

The part numbers for each component are displayed in column B.
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Property name:
i’».iii’h‘éﬁ“’”/‘\{:-
:{:’J-EAclfthur[A thor)
SW-Comments(Comments)
SW.Crented Date(Crested oo
< A B g&:&!zﬁm:ﬂ}ﬁﬂ:‘m C D
vy -Keywords(Keywords)
1| ITEM NO. PART NUMBER 5125 sovea oaetist e DESCRIPTION Qry.
SW.Shor Datelshot Datd
2 1 Core Body s subiediusied Core Body 1
3- 2 Wedge Wi Wedge 1 of 8 8
4 3 Core HousingARadial Stretcher Core Housing 1
5 4 Floor & ControllerARadial Stretcher Floor & Controller 1
Change the Column Type to Custom Property (arrow).
For Property Name, select PartNo from the list (arrow).
+ A B C D
1] ITEM NO. PartNo DESCRIPTION QrTy.
2 1 232178 0313 Core Body 1
3 5 2 417902661 Wedge 1 of 8 8
4 3 424 514 6229 Core Housing 1
5 4 292 436 5662 Floor & Conftroller 1
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Adjust the column width by dragging the row divider <l .

Drag to adjust

ITEM NO. PartNo DESCRIPTION QTY.
1 2321780313 Core Body 1
2 417902661 Wedge 1 of 8 8
3 424 514 6229 Core Housing 1
4 292 436 5662 Floor & Conftroller 1

Adding a new column:

Right click the column header D and select Insert / Column Right (arrow).

H A B C D 1
7| MEM NO. PartNo DESCRIPTION QTY, [l BoxSelection
? Lasso Selection
2 1 2321780313 Core Body 1
EE 2 417902661 Wedge 1 of & 8 Zoom/Pan/Rotate '
4 3 424 514 £229 Core Housing 1 Eeceniiommand i’
5| 4 297 436 5462 Floor & Confroller 1 [ nsen <; v cotumn Right
Select 3 Column Left
Delete 3
Hide 3
Change the Column Type to: Hide slected
Custom Property. R ’
Split »
Sort
Insert - New Part
. Save As...
For Property Name, select: Project ) sove e
. Selected Entity (BOM Table)
fI'Ol’l'l the llSt. @ Change Layer
Customize Menu
The project Radial Stretcher is displayed S
in the new column. |custom PRoPERTY T
Property name:
Iijeck hd
Cost
‘{.. A B C D E Elli:tcri_pilzion
Y atera
|| ITEM NO. ParNo DESCRIPTION QrTy. PFOJGI%M;F
1 232 178 0313 Core Bod 1 RO S Commentsicomments)
2 ore body STreTCfSW-Conﬁguration Mame(Caon|
RCICII 1 gx-g_rleaﬁed D[aFt_Ie[ClLeate]d Drat
-rFile Name(File Name]
13 2 417902661 Wedge 10f8 8 STreTCfSW-FoIder Mame(Folder Mamg
| : SW-Keywords(Keywords)
. Ryl SW-Last Saved By(Last Saved E
4 3 424 514 5229 Core HOUSIT’]Q 1 SW-Last Saved Date(Last Save
S Trer SW-Long Date(long Date)
RaClitsw subjectsubied)
-3ubje ubje:
5 4 292 436 5662 Floor & Controller 1 STreTctsw.TitlseJ[Title] d
Vendortio
Weight
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The completed Bill of Materials.

ITEM NO. PartNo DESCRIPTION Qry. Project
1 2321780313 Core Body 1 Radial Stretcher
2 417902661 Wedge 1 of 8 8 Radial Stretcher
3 424 514 6229 Core Housing 1 Radial Stretcher
4 292 436 5662 Floor & Controller 1 Radial Stretcher
4 2 1
D
c
B
p— ITEMh WO Fartho DESCRIPTION arty Project
1 BIZ1TEOITF <o body 1 kodial strefocher
2 417P02881 wedge 108 & Radial stretcher
3 424514 6227 core Hausing 1 Rodial stretsher
A et CEWP-Drawing Tools
" RADIAL
STRETCHER
| o = S& WE)‘Z“—?’E‘&S—&?E S\l‘
4 | ]
Summary:

The key features to Challenge 3 are:

Creating an assembly drawing complete with balloons, bill of materials, and

custom properties.
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9. Optional:

You can expand a BOM to view the assembly structure. For models with balloons,
the assembly structure column is preceded by a per-component listing of balloons.

e o A B C D E
[, | ITEM NO. PartNo DESCRIPTION Qry. Project
2 1 2321780313 Core Body 1 Radial Stretcher
-:>: 8 2 417902461 Wedge 1 of 8 8 Radial Stretcher
3
a 3 424 514 6229 Core Housing 1 Radial Stretcher
5 4 292 436 5642 Floor & Conftroller 1 Radial Stretcher
=)
UNLESS ©THERWEE SPECIFIED: NARE DATE
DIMEMSIO NS ARE IN INCHES DRAWN A
l?;%ﬁfl CHECKED TITLE:
ANGUAR MACH: 02 i, oo
THREE PLACE DECIMAL + WFG APPR Sheetl
INTERFRET GEOMETRIC QLA
PROPRIETARY AND CONADENTIAL TOLERANCING PER: CORMMENTS:
e R SIZE WG, NO, REV
<INSERT € OMPANY NAME HERE=. ANY C
FINISH
TOREIEUTIANEE e s on Draw |
Trangn, T NAMERERE S aprLcATON 00 HOTSCALE DRAW NG SCALE: 1:48WEIGHT: SHEET 1 OF 1

Click the side expansion arrows @ at the left side of the BOM to display the
assembly structure.

The expanded BOM displays the assembly structure and indicates components that
have balloons.

+H A B C D E
H h 5 @ ITEM NO. PariNo DESCRIPTION QTyY. Project
over the
Ao R 1 2321780313 Core Body 1 Radial Stretcher
cursor over
o (2 @ 2 417902461 Wedge 1 of8 & Radial Stretcher
a balloon... 8°
N 2 [w] 3 424 514 8229 Core Housing 1 Radial Stretcher
\
e [e] 4 292 436 5642 Floor & Cortroller 1 Radial Stretcher
UNLESS OTHER WISE SPECIFIED: A E DATE
DIMENS IO M5 ARE 1M IMCHES D RANWN
TAGTIONALE cneoxen TILE
AHGULAR:MACHE BEND & ENG APPE.
TWo PLACE DEC IMAL &
THREE PLACE DES MaL 2 MEG APER.
TR B THE £ OLE P ONEATY OF ATERAL SEE | DWG. NO. REV
AT ASANE C Drawl
rann T AN RERE 8 ArrLCATON 5o HOTS GALE DEAWING SCALE: 1:48 WEIG HT: SHEET 1 OF 1

2

]
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