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Mastering Modern CAD Drawings with SOLIDWORKS 2024 | Detailing a Machined Part

Chapter 2: Detailing a Machined Part

Stainless Steel Flange

Machined parts are parts manufactured using material removal such as a lathe, a mill,
or a router for machining operation.

Machining parts is an excellent alternative to other manufacturing operations such as
molding, casting, extrusion, etc.

Machined parts do have some advantages compared to 3D printed, injection molded,
or casted parts such as:

* They do not require any special tooling; you just need to clamp down the work
piece and start machining.

* Unlike injection molded or sheet metal parts, machined parts can have
different wall thickness and can be flipped and cut from different sides as
needed.

* Machined parts can hold tighter tolerance and can produce higher accuracy
and precision.

A wider variety of material options are also available for machined parts.

This chapter discusses the process of creating an engineering drawing for the
machined flange.

1. Opening a part document:

Select: File, Open.

Browse to the Training Folder and
open a part document named:
Flange.sldprt.

The material AISI 304 has already
been assigned to the part. AlSI stands
for American Iron and Steel Institute. This material

is the most common stainless steel used in the industry.
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2. Setting the drawing properties:

A part, or a 3D model, is designed and created g
in a 3D environment and a detailed drawing is

created on a sheet of paper, in a 2D
environment.

To generate a drawing from a part, first we
have to transfer the part to a drawing sheet.

Select: File, Make Drawing From Part
(arrow).

Select Drawing (or Draw) template
from the New SOLIDWORKS
Document dialog box.

In the Sheet Properties dialog box,
select the following:

* Scale: 1:1

* Type Of Projection:
Third Angle

* Sheet Format/Size:
B (ANSI) Landscape

* Next View Label: A
* Next Datum Label: A

* Display Sheet Format:
Enabled

Click Apply Changes.
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The B (ANSI) Landscape drawing template is opened.

4 \ 3 \ 2 1
B B
A A
B Fange
4 3 2 |
3. Creating an engineering drawing: -
ol

SOLIDWORKS offers several options to create
the drawing views. We will take a look at the

View Palette option first.

<«
[Fergestoms .. (2 [X]

Options
[Jimport Annotations
Design Annotations
DimXpert Annotations
Include items from hidden features
3D View Annotations
[ Auto-start projected view

If the Task Pane
is not visible on
the upper right

00 -&

side of the screen,
right-click the document
name (Flange-Sheetl) on

top of the screen and select:

Toolbars, Task Pane.

The Task Pane displays
several drawing views of the
current model in its window.

I0 D030
& align
A, Annotation e
@ Assembly Screen Capture
[&] Blocks Selection Filter
[B Configurati Sheet Format

u D) Sheet Metal

i T sketch

is %P Sketchnk
Drawing @} SOLIDWORKS Add-ins
@7 Explode Sketch N\ Spline Tools
) Fastening Feature [& Standard
(@ Features (@ standard Views
B3 Formatting Structure Syste
Layer @ surfaces
£ Layout Tools R Table
Line Format
Macro B8 Tools
P Madaup B View

MED View (Heads-Up)
€ MBD Dimension & web
{8 Mold Tools ¥ Weldments
MotionManager
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In the Task Pane, under Options, enable only one checkbox: Auto-Start
Projected View, clear all other checkboxes.

Locate the Front drawing view and drag/drop it onto the drawing as indicated
below.

D sall " Sutface Finish  EH] Geome e & CenterMark
Linear Note 53 suto Balioon A Weiasymbor | @ o BOKS (13 Centerine [ Revision Cloug | 1201°%
) vsgneticline g Hole Gallout | §e9 Datum Targst + Jl rees e 5 "
h | Markup | Evaluate | SOLIDWORKS Add-Ins | Sheet Format | PREQCRD-v-Q : L ”
4 | 3 | 2 1 o —
i}
=
)
m
B
@& =
= ©
N & @
A e — A
o B WGFNtOcmge
4 3 2 |
The Projected View O = S
command is activated &y o D
automatically to allow \ =
for more views to be i N VL asaT—
created. b &J = \f/
Move the mouse : &%@ 6
pointer upwards; —— I
when the preview T

of the Top drawing
view appears, click

the mouse to make |
the Top drawing view. |.

Also add the Right and
the Isometric views.
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w
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4, Changing the scale of the drawing Views:

*

The Front drawing view was added to the drawing first, therfore it is considered
the parent view. Changing the scale of the parent view will also update the other
drawing views as well.

Click the dotted border of the Front drawing view (or click any where inside the
Front drawing view) to access the scale options.

In the Scale section, select the Use Custom Scale option.

Ve
AN

Drawing View1 G
v
A scau
N B B
J
Y
Scale ~

() Use sheet scale

(® Use custom scale<::-

N
w

Use model text scale
Dimer1:1

1:4
1:8
1:12
1:16
Cosme 1:20
1:50

1100

O

|||||

Auton

1
41
&1

Expand the Scale drop-down arrow and select: 1:2 (one-half scale).

Click OK.

The scale of the Front drawing view and the others are changed to one-half the
actual size.

The scale option only resizes the drawing views so that they will fit in the current
B-size drawing, the dimensions remain at 1 to 1, or full size.
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5. Rearranging the drawing Views:

Drag the dotted border of each drawing view to rearrange them.

Move the drawing views to the approximate locations as shown below.

4 | 3 2 | 1
2 J
SCALET:2
| ) | |
A e scalez P seaer:2 A
T g |~
4 3 1
2 | 1
Delete the Right
drawing view; we
will replace it with B B

a section view in the
next couple steps.

Also, delete the scale
callout “Scale 1:2”

below each drawing A A
view. We will change
the main Sheet Scale
in the next step. s s N 1

2 WS 10
B Flange
scale it weow, | seTior
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6. Modifying the sheet scale:

The Sheet Scale that was entered in step 2 is the default
scale for all new drawing views. The user can change the
scale of any drawing views by accessing the Scale Properties
on the FeatureManager tree and entering the custom scales.

Right-click anywhere inside the drawing and select Properties.

Change the Sheet Scale to 1:2 and click Apply Changes.

Sheet Properties ? >

Sheet Properties  Zone Parameters

Type of projection
Hame: Sheetl Next view label:

() First angle
Sheet Format/Size

(®) Standard sheet sizq

Width: Height:

Usg custom property values from madel shown in:

Default ~| Select Sheets to Modify

Same as sheet specified in Document Properties

; - - NAME | DATE
Update All Properties ) Apply Changes | | Cancel | Help ‘ DRAWN
CHECKED TITLE:

ENG APPR

MFG APPR.

The Sheet Scale is updated in the Title Block. cowes

¥ Select Other
Selection Tools
Zoom/Pan/Rotate
Recent Commands

Sheet (Sheet1)

i Display Grid

B2 Edit Sheet Format
Lock Sheet Focus
Add Shest...

@ copy

7< Delete
Properties...
Relations/SnapsWptions...

Comment

&N Smart Dimension
More Dimensions
Annotations
Drawing Views
Tables

> Change Layer

Customize Menu

Preview
[ only show stan ormat e | ome
A [ANS]) Landscape | Retoaa | DRAWN
A JANSI) Portrait creckeD TITLE:
B [ANSI] Landscape
C [ANSI) Landscape ENG APPR.
D (ANSI) Landscape MFG APPR.
E [ANSI) Landscape
AN TAMSN | anderana bt QA
- ComMenTs:
[ -1andscape.sidart [ Browse... e SIZE [DWG. NO. REV
Fiisplay sheet format B Flan ge
‘Width: 17.000in Height: 11.000in
O Custom sheet size SCALE: 1:1 WEIGHT: SHEET 1 OF 1

1

SIZE DWG. NO. REV

Flange

The status bar at the bottom right displays Scalf JREon: SR ICF]

a pop-up to select a list of commonly used |

1

scales. If you needed a custom scale, it
requires going into the Sheet Properties (above),
where the scale values can be input.

UNLESS OTHERWISE SPECIFIED: NAME | DATE
DIMENSIONS ARE IN INCHES DRAWN
TOLERANCES: X
FRACTIONAL £ CHECKED TITLE:
ANGULAR: MACH:  BEND
TWO PLACE DECIMAL ~ * ENG APPR
THREE PLACE DECIMAL MFG APPR
INTERPRET GEOMETRIC QA
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER:
THE INFORMATION CONTAINED IN THIS COMMENTS
n " MATERIAL
DRAWING I THE SOLE PROPERTY OF SIZE |DWG. NO. REV
<INSERT COMPANY NAME HERE>. ANY
WIHOUT THE WRITEN PERMISSION OF NEXT ASSY USEDON
<INSERT COMPANY NAME HERE> 15
PROHIBITED. APPLICATION DG NOTSCALE DRAWING SCALE: 112 WEIGHT: EET 1 OF 1

2

1

12472 4505n Oin  UnderDefined Editing Sheet! U []
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7. Creating a section view: gz o[as]le o
Model Projected Auxiliary | Section | Removed Detail Relative
View View WView WView Section  View  View
Section Views are used to clarify the interior Draying [ View Layout | [ Sketch | Marop | &
construction of a part that cannot be clearly
described by hidden lines in exterior views.

By taking an imaginary cut through the object
and removing a portion, the inside features may be seen more clearly.

Select the dotted border of the Front drawing view.

Switch to the Drawing tab and click Section View.

For Cutting Line, select the Vertical option.

=) = I 7

& Section View Assist [©)

v X B

Message ~

Select Cutting Line and place it ona
view,

Options:
Use the Section View popup to add
offsets to the Cutting Line.

OR

Select Auto-start section view for
immediate preview and placement of the
section view.

Cutting Line ~

-

2 19 5
e
bk

[] Auto-start section view

Edit sketch

Click the green check to accept the placement of the cutting line.

Place the section view on the right side of front drawing view.

Click OK. (The material crosshatch will be discussed in the next step.)

Hover the mouse pointer over the bottom horizontal edge and
click the mouse when the mid-point pops up.
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8. Modifying the crosshatch properties:

In a section view, the crosshatch lines represent the cutting surface(s) and the
material of the part. They should be clear, easy to see and not to be mistaken
with other object lines. One way to achieve that is to increase the density of the
crosshatch.

Click inside the crosshatch area to access the Area Hatch/Fill options.

Clear the Material Crosshatch checkbox.

P AreaHatchyr @

v X
/ % : G A Click inside the
g;ﬂ:;:‘ T / crossha'tch area
O none E E
ANSI3) (Steel) — .
=1 7S
Qoo |
fl>[|Matera| crosshatch E I/ — 7é/ %— /1

'
Layer: v ' ‘

Properties

> <2 |¢

Options:
[ Apply changes immediately

________________________________________________________

SECTION A-A

Apply

For Hatch Pattern, select ANSI 32 (Steel).

For Hatch Pattern Scale, change it to 3.

In the Options section, enable the checkbox: Apply Changes Immediately.

Click OK.

The crosshatch lines are more dense.
It is now much easier to see the sectioned ﬁﬂ

areas than before.

SECTION A-A
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9. Adding the centerlines: m revionmel | 8

@ ~ea viatcnren

Depending on the Document Property settings, both

Centerlines and Center Marks can be added automatically to the drawing views.
In this case, only the center marks were added to the Top drawing view but the
centerlines were not. We will add them manually to the section view.

Click the drawing
view’s dotted border

Switch to the Annotation tab and click Centerline.

(T fo s S !

| |

_ : Z |

i i
{13 Centerfine @) : — :
v X | I
| !

Message ~ i - I
To manually insert centerlines, select | !
two edges or sketch segments, ora ] |
single cylindrical, conical, toroidal, or | |
swept face. i |
| | | !

To automatically insert centerlines for | | | |
tire views, select the auto insert i , , 1
option and then select one or more T i
drawing views. | !
1 ! ! !

to Insert ~ i : . I - :
-:\:‘/ [ select View : 1 | | |
i | | |

| |

| !

! 1

g g S g Sy Sy gy g S g Uy Sy PSR |

Enable the Select View checkbox.

Click the dotted border of the section view. Centerlines are automatically added
to all holes.

Click OK.

10. Changing the Font Size:

For clarity, the view label such as Section A-A, View B, etc., should be changed to
a larger font size than the other annotations, so that they can be seen more
easily.

The current font size is 12 points; we will change it to 14 points, and Bold.
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Select the view label “A” as noted below.

From the FeatureManager tree, under the Cutting Line section, clear the
checkbox for Document Font, and click the Font button (arrow).

& Section View A-A ¢
v

Cutting Line ~
g

o ES—

‘Document font

\
Section View ~

Select the view label “A”

[ Partial section

D Slice section
[J Aute hatching

Randomize scale
[Jscale hateh pattern

D Emphasize outline

Surface Bodies ~

JN——

SECTION A-A

Select the following: Bold, Points, 14 points and click OK.

Choose Font

Height:

) units

Font Style:
Bold

Font:

Century Gothic

Regulg
Italic

Bold Italic

Century Gothic

Sample

Space!

Effects

AaBbYylz

0.000in

|:| Strikeout Dgnderline

Both Section Label
and View Label are
changed to 14 points

SOLIDWORKS X

| Do you want to apply this font change onto Section
View as well?

(T

Click YES to also change the font
of the section view label.
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11. Changing the drawing paper size:

It seems we may not have enough room to add dimensions and annotations.
We do not want to make the drawing views scale any smaller as it will make
small features in the part more difficult to see. Instead, we will change the size
of the drawing paper to the next size up, the C-Size 22” X 17".

Right-click anywhere inside the drawing and select Properties.

¥ Select Other
Selection Tools 3
Zoom/Pan/Rotate 3
Recent Commands 3
Sheet (Sheet1)
5, Display Grid
EZ] Edit Sheet Format
Lock Sheet Focus
Add Sheet...

[y copy

7€ Delete
Properties...
Relations/Snaps\Options...

Comment 4
f\ Smnart Dimension
More Dimensions

Annotations

y v v -

Drawing Views
Tables
@ Change Layer

Customize Menu

Under the Sheet Format/
Size, select:
C (ANSI) Landscape.

Click Apply Changes.

The C-Size drawing format
is loaded. We now have a
lot of extra room to add
dimensions and
annotations.

But first, let us rearrange
the drawing views.

Sheet Properties 7 X
Sheet Properties  Zone Parameters

Name: Sheetl

Type of projection
Mext view label:

C
Ofirstangle
Sheet Format/Size
©5tgndard sheet size Preview
[Jonly show standard format —
A [AMS]) Landscape Reload

A [ANSI) Portrait

B [ANS]) Landscape
C [ANSI} Landscape
D [AMSI) Landscape

E [ANSI) Landscape
AD [ANSI [ anderana

| € - landscape.slddrt |

gispla)r sheet format

Width: 22.00in Height: 17.00in

O Custom sheet size

Width: Height:

Use custom property values from model shown in:

Default V| select Sheets to Modify

Same as sheet specified in Document Properties

-:,>{Applychanges| | Cancel | | Help
|4

Update All Properties
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Move the drawing views by dragging their dotted borders.

Space them out similar to the image shown below. There should be plenty of
room to allow for dimensions and annotations to be added.

SECTION A-A

C MFN\'{jn ge

]

For training and learning purposes, it would be easier to focus on one topic at a

time such as creating the drawing views, inserting the model dimensions, and
adding the datums and tolerances.

We will add the General Notes, the Revision Block, and fill out the information in
the Title Block towards the completion of this drawing.

Remember to save your work every once in a while.
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12. Inserting the model dimensions: e ‘“<‘jﬁ

Drawing | View Leyout | Annotation | Sketch | Markyj

To maintain the parametric relationship between the

2D drawing and the 3D model, the driving dimensions

in the model should be inserted into the drawing views. This way, any changes
done to the model will be populated to the drawing automatically.

Select the dotted border of the Front drawing view.

Switch to the Annotation tab and click Model Items.

For Source, select Entire Model.

é/\\‘ Model Items @
v X

Message ~

Please select the type of model item you
want to insert from the Dimensions,
Annotations, or Reference Geometry
group boxes, Then select the drawing
view to insert model items for all
features in the model

Source/Destination o>

Source:
Entire model hd
[Jimport items into all views

Drawing View1 f : ? * 3'000
Dimensions ~ : ] Odoézs l
EEEH | L
:
[ Eliminate duplicates r @ 2 |625 1
Annotations v ~ @ 3.250 —
Reference Geometry v @ 4‘250
orters N ®5.250 ————
: $8.000

For Dimensions, select:
* Marked For Drawing * Not Marked For Drawing
* Hole Wizard Locations * Hole Callout

Click OK to export the model dimensions into the selected drawing view.
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13. Moving dimensions:

Dimensions can be moved from one drawing view to another and still maintain
their associations to the model.

Hold the Control key and select 3 dimensions: §1.500, @ 1.188, and @ 4.250.

—{ $2.250 |=—

- 0%

-

77T
|

SECTION A-A

Hold the Shift key and drag/drop the 3 dimensions above to anywhere inside

the section view.

e 92250 =
A—-—l /

R.050

l7 250
f

A —~e—

= 2,625 —

~— 3,250 —

©5.250

©38.000

©1.188

@1.500

D 4.250

SECTION A-A

Rearrange the dimensions in both drawing
views to look similar to the images above.
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14. Removing dimension overlaps with Break-Lines:

No gap

To further enhance the clarity of a drawing, the overlaps
between the dimension leader lines should be replaced

with small gaps. This can be
done quite easily with a
couple simple steps.

Click the small arrow at the
bottom right corner of the
screen, next to the IPS units,
and select: Edit Document
Units.

On the left pane, select the
Dimensions option.

On the right pane, clear the
checkbox for Break Only
Around Dimension Arrow.

MEKS (meter, kilogram, second)
CGS (centimeter, gram, second)
MMGS (millimeter, gram, second)

IPS (inch, pound, second)

Edit Docurmnent Units...

o IPS -

System Options

Drawing Shests
Grid/Snap
Units

Line Font

Line Style

Line Thickness
Image Quality
Sheet Metal
Weldments
Performance

Document Properties - Dimensions

Document Properties

Overall drating standard
ANSI-MODIFIED

Century Gathic

Opgoattom  ORight Oleft

Primary p Dual predision
HEE] ~| o[22 v
Sameas nominal | i3l | Same as nominal v

Link precisions with Link precisions with
O model D model

Fractional display

Style: @ @ E Stack size: | 100% v
Show double prime mark (): B @

Click OK.

Select the dimension
©1.188 and click the
Leaders tab.

Enable the Break Lines
checkbox and click OK.

Witness/Leader Display

N~

—— O

clel

Use document bend length

Value | Leaders

0.250in

Extend bent leader to text
Leader/Dimension Line Style
Extension Line Style

Break Lines
[Juse document gap

Break extension lines

Ereak dimension line

[0 Custom Text Position

[ include leading zero for values less than 1°
o [a0s
sent eader -
seat o
Lesdertength: [025m ] L eag ony a
e /) enenvonines
:::::

D x

@ searcn options

[l seate with dimension

s

height

Offset distances

& annotation i

iew layout

.
=
=
Break dimension e on/leader lin
Beyond dimension line: .

s Radial/Diameter leader snap angle:
e Apply updated rules
Concel
~
Gap size is .050”
by default
w
v ©»1.188

\ LA

: -
@1.500
NI

7

$1.188
@1.50(;() T:VN
Il
f
, /
|
|

[~ ©4.250 —

iz
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15. Inserting other dimensions:

Zoom in on the Top drawing view and
select its dotted border.

é& Model Items ®
v X

Message A

Please select the type of model item you
want to insert from the Dimensions,
Annotations, or Reference Geometry
group boxes, Then select the drawing
view to insert model items for all
features in the model

Source/Destination ~
Source:
Entire model M

[import items into all views

Drawing View2

Dimensions ~

[

[ Eliminate duplicates
Annotations hd
Reference Geometry v
Options ~
Layer ~

g
n

Flange
Annatations
v [ sheet1
4 Sheet Format1

3 Drawing View1

ﬁ Drawing View2
{3 Flange<14>
v History

Sensors

L3 Annotations
85 AISI30
|ﬂ Front Plane
|ﬂ Top Plane
1] Right Plane

[

I_, Origin

Click Model Items on the
Annotation tab.

The options that were
selected from the previous
step should still be active.

Click OK.

Three dimensions were
added, but the #6.650
must be attached to the
Bolt-Circle of the hole
Pattern.

Make sure the dotted
border of the Top drawing
view is still selected.

Click the DrawingManager
Tree tab (arrow); expand
the Drawing View2 (Top

view). Also expand the part SN

Flange and the Cut-Extrudel.

Right-click Sketch-2 and
select Show.

The contruction circle is now§
visible and the dimension
@6.650 is attaching to it.

4 éRevo\vﬂ o
~ @ Cut-Extrudel
[ Sketch®

L4 ﬁ Drawing Viewd @ Show

@ Fillet! Feature (Sketch2)

@) Chamfert LEDE

Click on the name
Drawing View 2

L3 :E Section View A-A

:ke'tch
Parent/ChNd...

Go To..

@ Zoom to Selection
Collapse ltems
Hide/Show Tree ltems...

Customize Menu

and press:
Shift+C

to collapse the
tree.
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16. Adding callouts:

Callouts such as Depth and Number of
Instances should be added at this time.

Select the dimension @.500 in the Top

drawing view.

Locate the Dimension Text
section and place the
mouse cursor before the
<MOD-DIAM><DIM> and

Do not click OK just yet.

Dirgension Text L
B < MOD-DIAM = < DIM >

e 2%

CIRE
alvuzie

[J&n uppercase

] Dual Dimension hd

& Dimension @
v
Value | Leaders | Other
s ~| Enter: 8X.
hi
<NONE> ™
Tolerance/Predision ~
i
1, |None v
m
w4 |,123 [Document t) v
[Link precisions with madel
Primary Value -~
D1@5sketch2
fosoon ]2 =
w
[ override value:
ension Text ~
-: <MOD-DIAM= <DIM=
i
= | =] = |[ +xe [ Zer2] [ 2
=== =[] e
CINE
o~ |u|T|¢
[Jan uppercase
[ Dual Dimensior v

Next, click to place the mouse cursor

after the <DIM> and enter:
(space) THRU.

Repeat the last step and update
the following callouts:

8X 45°

EQUALLY SPACED

26.650 BOLT CIRCLE

Click OK.

8X 45°
EQUALLY SPACED
T
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Dimension Text &
B8X < MOD-DIAM= <DIM> THRU

EEETES
5 ote
O™ HE

[Jan uppercase

[0 Dual Dimension i

( 0))-

©6.650 BOLT CIRCLE

8X ©.500 THRU
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Sometimes the chamfer dimensions do not

17. Adding additional callouts: -

Smart Madel Spell  Format | Mote
Dimension  Items | Checker Painter

(AAA 0
¢4 D Balloon

Auto Balloon

oo (A

Magnetic Line
oo

Drawing | View Layout | Annotation | Sketch | Markup | Evaluate | soLIl

get exported properly, and even if they did,
they may appear at some odd locations. To overcome this issue, we will use a
note to callout the chamfer dimensions instead.

In the section view, select the

2-19

£1.500 ‘ vertex as indicated below.
“ /’ 750 Click Note on the Annotation
E——( tab.
# / Place the note on the lower
| | right side and enter: 45
l % l Click the Add Symbol button
== — — and select the Degree symbol
Continue to type: X 050 TYP
\ (after the degree symbol).
-~ 4250 —— \
Select vertex
SECTION A-A At ©
Style Al
@ ] 500 Text Format
Y1 T 7 s .
. = e | ®
/ Use doc @ <MOD-DEG> | _
! ! DAI\:::: ==& L
| T . & Bl
| ‘ | Fam T
| Click OK.
——— 04,250 ——
o - Check your note against
==X o5 TvH]
the one shown here.
SECTION A-A
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Select the Smart Dimension tool on the Annotation tab.

Add the radius
dimension as
shown in the
image on the
right.

Click the round |
handle to flip

the dimension
arrow outward.

—— $4.250 ——
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 050 TYP

45 X .

Click this handle
to flip the arrow

SECTION A-A

Add the text “THRU” under the dimensions @1.188 (circled) and select
the Top Justify button (arrow) to align the callout to the top.

Dimension Text ~

<MOD-DIAM= < DIM =
THRU

e L
smslio

|:|AII uppercase

(] Dual Dimension A

45° X .050 TYP

Click OK.

SECTION A-A
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18. Adding datums:

In an engineering drawing, datums are used with geometric dimensioning and
tolerancing on an object used to create a reference system for measurement.

In short, a datum is used as a reference point, surface, or axis on an object
against which measurements are made.

SWItCh to the Annotation tab and CIICk: { Surface Finish Geometric Tolerance AP | 43> Center Mark
7Pt Weld Symbol nterline
Datum Feature. _@ ﬁ—

Li# Hole Callout \ W Area Hatch/Fill
2250 = R.050 TYP
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, A -‘—I 7250
@ Place :
Datum A i i f
here | 4.500
: i i
) | 5 g 3.000
D | e —— : I
| | o I 2000
R , 1 1.750
| 1.000' 625 i l
@ Select edge / """"""""""" AT B R R
e (12,625 —
— ©3.250 — Place Datum B
@5.250 here
©8.000
8]
For Datum A, (click 1) select the
bottom edge of the flange in the ©1.500 j
Front drawing view. e % E—

Move the cursor outwards and click
(click 2) to place Datum A
as shown in the image above. ‘

For Datum B, select the centerline o | w

in the middle of the section view. l \

Place Datum B as noted in the image. 45° X 050 TYP

SECTION A-A
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Your drawing should look similar to the one shown below. Make any corrections
as needed.

@1.500

3000
00 ‘ !
' I
-]
@115
e 2 425 THRU 457 D8 TYP
@750 ——

— 1250 —=

SECTION &-A

$8.000

C ”HCII"\QE .

4 3 2 1

Remember to save your work every once in a while.

We will create the General Notes, the Revision Block, and fill out the Title Block
information at this time.

The Tolerance and precision topics will be discussed and added to the drawing
in the next chapter.
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19. Adding the General Notes:

General notes provide information and direction to the manufacturers by
clarifying design details or construction practices.

The general and specific notes should not be confused with the information
found in the bill of materials, title block, revision chart, or the drawing
specifications. The general notes are usually located in the upper left corner
of the drawing.

& &N Ab " (1
& & A Balloon
smart Model Spell  Format | Note
Dimension Items | Checker Painter Aute Balloon

- ﬁ Magnetic Line
o

Switch to the Annotation tab and click NOte. | Grwing [ Vietayout ]| Aunotation [ Skesch | Warkup | Evaluate | 5000

Zoom in closer to the upper left corner of the drawing.

Place the note here—-»D

Place the note ? comoane e Joe |[ABIUS|EEEBrEcas H[
near the upper
corner of the
drawing and
enter the note
shown below:

NOTES: UNLESS OTHERWISE SPECIFIED

1. INTERPRET DRAWINGS AND DIMENSIONS PER ASME ANSI-Y14.5

2. DIMENSIONS ARE IN INCHES, 3 DECIMAL PLACES

3. MATERIAL: STAINLESS STEEL 304 OR EQUIVALENT

4. BREAK ALL EDGES, TUMBLE, AND DEBURR PARTS

5. SHIPPING PACKAGE TO BE LABELED WITH PART NUMBER,
MANUFACTURER'S NAME, LOT NUMBER, AND QUANTITY

6. PARTS TO BE CLEAN AND FREE OF LUBRICANT OR DEBRIS

Click OK.
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20. Adding the Revision Table:

The Revision Table or revision block, located in the upper right corner of the

drawing, shows details about the changes that were made to roll the revision.

The Revision Table includes the revision, the description of what changes were

made, the date of the revision, and approval of the revision.

Zoom in closer to the upper right corner of
the drawing.

Switch to the Annotation tab, expand the

Tables drop-down list and select:

Revision Table (arrow).

Tables

@ General Table

@ Hole Table

Ry Bill of Materials
% Revision Table
B Weld Table

EY Bend Table
% Punch Table

Ex General Tolerance Table

For Table Template, use the default Standard Revision Block, which can be

found in the C:\Program Files\SolidWorks Corp\SolidWorks 20XX\Lang\English.

Enable the checkbox for Attached to Anchor Point. This option will snap/lock the

Revision Table to the upper right corner of the drawing automatically.

v X

Message
Select options and then click OK to

place Revision Table into the drawing.
Table Template

standard revision block

Table Position
[ attach to anchor point

Revision Symbol

Options
[J Aute Update Zone Cells

Border

Layer

Text Format
AH uppercase

B, Revision Table @

REVISIONS

ZONE

REV.

DESCRIPTION ‘

DATE

‘ APPROVED

Click OK.
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Hover the mouse pointer over the Revision Table and click square at the
lower left corner, to add a new row.

@ A B [ C [ D E
REVISIONS
. ZONE REV. DESCRIPTION DATE APPROVED
q A 5/7/2023
EI O
Click this symbol to add a new row
Double-click the letter A and change it to 01.
Double-click in the Description field and enter: RELEASED FOR REVIEW ONLY.
Double-click in the Date field and enter today’s date.
Double-click in the Approved field and enter your name there.
F'g A B | [& | D) E
REVISIONS
) IOME REV, DESCRIPTION CATE APPROVED
o a1 RELEASED FOR REVIEW OMLY DD/MMIYY YOUR NAME HERE
@ O

Zoom-To-Sheet (or press F) and rearrange .
the drawing views so that they look more
presentable and easy to read.

The Isometric view should be kept at the
upper right corner of the drawing to
comply with ANSI standards.

We will now take a look at how to fill out ==
the information in the Title Block.
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21. Filling out the Title Block:

By default, every SOLIDWORKS drawing will have 2 layers to start with; more
layers can be added at any time during the creation of the drawing.

The “Front Layer” is called the Sheet, and the “Back layer” is called the Sheet

Format.

The Sheet is where drawing views, dimensions and annotations are created, and
the Sheet Format is where the information that belongs to the Title Block is kept.

We will need to edit the Sheet Format in order to fill out the information in the

Title Block.

From the FeatureManager tree, expand Sheetl and double-click the Sheet-

Formatl to activate the back layer.

c
N
Flange
Annotations

+ [ Sheetl
@ General TableNunchorl

% Bill of Materials Anchorl
B Weldment Cut List Anchi
% Revision Table Anchorl
L Weld Table Anchorl

% Bend Table Anchorl

% Punch Table Anchorl

@ Borderl

%% Drawing View1

1 Drawing View2

{42 Flange<14>

1 Drawing Viewd
b 53 Section View A-A
) Revision Table1

Double-click
this blank
note and
enter the
name of

your company

(or school)
here.

TITLE:

COMMENTS:

AAAAAAAAAA

ooooooooooooooo

SIZE |[DWG. NO.

C| Flange

REV

SCALE: 1:22 [WEIGHT:

| SHEET 1OF 1

1

The Sheet Format is activated. The lines and text in the Title
Block can be modified at this time.

Hover the mouse cursor over the middle of the Company
field until the symbol appears. This is the symbol of a
blank note; there is a blank note in every field by default.

NAME

DATE

Ee

DRAWN

CHECKED TITLE: [}A

ENG APPR. a

MFG APPR.

QLA.

COMMENTS:
SIZE |DWG. NO. REV
C Flange
SCALE: 1:2 ‘WEIGHT: ‘ SHEET 1 OF 1
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Continue adding or modifying the information in the Title Block as shown below.

UNLESS OTHERWISE SPECIFIED: NAME DATE SOLIDW ORKS CORP

DIMENSIONS ARE IN INCHES DRAWN | YOUR NAME|MM-DD-YY

TOLERANCES:

FRACTIONAL + CHECKED TITLE:

ANGULAR: MACH#1"  BEND +

STAINLESS STEEL
THREE PLACE DECIMAL +.005 | pEG APPR.

INTERPRET GEOMETRIC Q.A. F LA N ( E

TOLERANCING PER: COMMENTS:

MATERIAL
S.S. 304 SIZE IDWG. NO. REV

FINISH C 012—34—567 O‘l
DO NOT SCALE DRAWING SCALE: 1:2 ‘WElGHT: ‘ SHEET 1 OF 1

Note: The information provided in this lesson is intended for training and
learning purposes only.

22. Switching back to the Sheet:

After the Title Block is filled out, we should go back to the Sheet (the Front
Layer) prior to saving the drawing.

> From the FeatureManager tree, double-click Sheetl to activate it.

N
Flange

Annotatil
~ [ sheetNormat1

E General Table Anchorl
&Ry Bill of Materials Anchorl

T Hol Tble Anchort If you need to edit the Sheet Format again, simply double-click
L Weldment Cut it Anchy Sheet Formatl on the FeatureManager tree.

T, Revision Table Anchor1
B, Weld Table Anchorl
@ Bend Table Anchorl

When the Sheet layer is active, the information in the Title Block
is no longer editable.

% Punch Table Anchori UNLESS OTHERWISE SPECIFIED: NAME DATE SOLIDWORKS CORP
2 Bordent DIMENSIONS ARE IN INCHES DRAWN  YOUR NAME MM-DD-YY '
b 4% Drawing View1 TOLERANCES: .
* B Drawing View2 FRACTIONAL® CHECKED TE
- ANGULAR: MACH1" BEND + o ono
Hien o e STAINLESS STEEL
b Drawing Viewd THREE PLACE DECIMAL +.005 | \FG APPR.
b ¢ Section View A-A INTERPRET GEOMETRIC QA F LA N G E
B Revision Tablel TOLERANCING PER COMMENTS:
MATERIAL ' SIZE I DWG. NO REV
S.5. 304 ’ ’
C 012-34-567 01
DO NOT SCALE DRAWING SCALE: 1:2 WEIGHT: SHEET 1 OF 1

The 1st half of the lesson is completed. Let us save our work at this time.
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23. Saving your work:

Select: File, Save As.
Enter: Detailing a Machined Part.slddrw for the file name.

Click Save.
4 3 2 1
[~ ] [ = ]
] =
D D
c c
LE
= 7250 = R.O50TYP
A ey 250 @150
/T TH
* ] K 750
450 f
B 2 ‘ B
T ! :
i_‘- |.'-‘5.';'3T' } - :
S | H
o 1|
f [
- [ 3 \
2 2 THRU R
I @2 25 =] 7 e 57X 050
—*937‘-34- SECTION A-A
®5.350
$a.000
s SOLIDWORKS CORP.
A e
STAINLESS STEEL
FLANGE
C|012-34-567 01
4 3 2 1

Close all documents.
The Tolerance and precision topics (GD&T) will be discussed and added to the

same drawing in the next chapter.
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Exercise: Detailing a Machined Part
Base Block Drawing

The exercises are intended to help you apply what you have learned from the previous
lessons. They come with some instructions, but they are not as detailed as the lessons.
The purpose is to give you an opportunity to explore and create the drawings on your
own, at your own pace.

1. Opening a part document:

Select File, Open.

Browse to the Training Folder and
open a part document named:
Machined Part_EXE.sldprt.

The material 5052-H32 has already been
assigned to the part.

2. Transferring to a drawing:

Create a drawing from the model using the following:

* B (ANSI) Landscape * Scale: 1:2 " m
. . Sl
* 3rd Angle Projection * Add the Front, Top, [ain st s < | [ 2] [X]
and Isometric views from the View Palette. opten
Import Annotations
Design Annotations
4 3 2 ! ﬂlgli(;:?t:r::lo:ﬂa:':ohri‘;denfeatures
3D View Annaotations
[ Auto-start projected view
| Drag views onto drawing sheet. |
B (o} (e} B
= —
- -
@ @© | Top (A) Right
— .
"Back “Left “Bottom
L+ 3
A T A “lsometric *Dimetric *Trimnetric
Michine Part_EXE @
4 3 ] *Curren t
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3. Adding a Section View:

Switch to the Drawing tab and click Section View.

Select the Vertical Cutting Line and place the line on the center of the hole.

SECTION A-A

Place the Section View on the right side of the Front view. Verify that the section
arrows are pointing to the left as shown in the image above.

4, Modifying the Hatch Pattern:

Click inside the hatch area to access the Hatch Properties.

For Hatch Pattern, select ANSI38 (Aluminum).

For Scale, enter 3.

Enable the checkbox Apply Changes Immediately.

Click OK.

Compare your hatch pattern against

the image shown on the right.

\

%l Areavatchyrn @
v X

Properties ~

7
®) Hat
O solid
O None

[] material crosshatch

Apply to:
Component ~

i -~
] Apply changes immediately
Apply

SECTION A-A
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5. Adding Centerlines:

Switch to the Annotation tab and click Centerline.

Add the 3 centerlines 5
shown in the image :
below to the section
view.

Adjust the length of
the centerlines by
dragging the handles

at the ends, if needed. SECTION A-A

6. Adding the Model Dimensions: Source/Destination ~

Source:

Entire model ~

Click Model Items on the Annotation tab. - _
Import items into all views

Select the options shown in the dialog box on Dimensions A
the right and click OK.

Eliminate duplicates

B B
A --—!
A ---—i
A A
- Meichine Part_EXE
4 3 2 1
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7. Rearranging dimensions:

Zoom in on each drawing view and
rearrange the dimensions similar
to the images shown below.

@500

Start with the Top drawing view, move
the dimensions so that they are easier

o rea i k@ @

Next, zoom closer to the Front
drawing view.

@ 159 THRU ALL
10-32 UNF THRU ALL

_____________________________________________

The hole callout will be modified : T I :
in the next step. R LS

Zoom in on the Section
View. e — (3.000 —= 375

to the image shown SECTION A-A

on the right.

Rearrange the ' r
dimensions similar @1 .000
0

250
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8. Modifying the dimensions: Dimension Text A

4y < MOD-DIAM > < DIM>
THRU

20

Add the number of instances to the dimensions
using the Dimension Text box as shown here.

Text Format fa

4.000 [y[ooses ¢

4XT|?R.l5JOO \-_
{ -

[ use document font

Add a note for the chamfer dimension
(circled).

/ Click the Add Symbol button [€¥ and
4xR.250 select the degree symbol from the list.

030 X 45° 10-32 UNE ©3.000 375
TYP A THRU BOTH WALLS e 12,000 = 188
Vi i | lﬁ
= T = —*_

L F
A——I @l.OOOJ——-J
THRU

250 ‘ 4,000 | SECTION A-A

750

9. Adding the General Notes:

Click Note from the Annotation tab, and enter the notes below:

NOTES: UNLESS OTHERWISE SPECIFIED

1. INTERPRET DRAWINGS AND DIMENSIONS PER ASME ANSI-Y14.5

2. DIMENSIONS ARE IN INCHES, 3 DECIMAL PLACES

3. MATERIAL: ALUMINUM 5052-H32

4. BREAK ALL EDGES, TUMBLE, AND DEBURR PARTS

5. SHIPPING PACKAGE TO BE LABELED WITH PART NUMBER,
MANUFACTURER'S NAME, LOT NUMBER, AND QUANTITY

6. PARTS TO BE CLEAN AND FREE OF LUBRICANT OR DEBRIS

Place the General Notes on the lower left corner of the drawing.
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10. Filling out the Title Block:

From the FeatureManager tree, expand Sheetl and double-click the Sheet-

Formatl to activate the back layer.

Enter the information shown below, in each appropriate section.

UHLESS OTHERWISE SFECIFIED: M AE CATE " J T

DIMEMSIONS A RE I INCHES DRAWHN | YOUR NABME |t -D0-7Y SOLID ORKS CORP

TOLERAMCES: j

FRA CTIOMAL £ CHECKED TITLE:

ARGULAR: A CH2  BEMD

By, o fos MACHINED PART

THREE PLACE DECIMAL # WIFS LFFPFR.

IMTERPRET SEG METRIC LA EX E

T LERAMCING PER: COMMENTS:

MATER 1L S050-H32 SEE |DW S, NO. REY

B 012-34-568 01
DO HOTSCALE DRAWING STALE: 1:2 ‘WEIGHT: | SHEET T OF 1

Double-click Sheetl on the FeatureManager tree to switch back to the Sheet.

11. Saving your work:

Make any corrections as needed prior to saving the drawing document.

Select File, Save As.

Enter Machined
Part_EXE.slddrw
for the file name.

Click Save.

3. MATERIAL: ALUMINUM 5052432

Close the part and
the drawing
documents.

4

4x §.500
THRU

030

b

NOTES: UNLESS OTHERWISE SPECIFIED
1. INTERPRET DRAWINGS AND DIMENSIONS PER ASME ANSIY14.5
2. DIMENSIONS ARE IN INCHES, 3 DECIMAL PLACES

4. BREAK ALL EDGES, TUMBLE, AND DEEURR PARTS
. SHIPPING PACKAGE TO BE LABELED WITH PART NUMBER,
MANUFACTURER'S NAME, LOT NUMBER, AND QUANTITY
6. PARTS TO BE CLEAN AND FREE OF LUBRICANT OR DEERIS

45"
N A
T 3

10-32 UNF
; THRU BOTH WALLS

A

A
< esew. SOLIDWORKS CORP.

MACHINED PART
EXE

B 012:34-568 01

1
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