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Introduction

The 3 reference planes:

- The Front, Top and the Right plane are
90°apart. They share the same center RIGHT FRONT
point called the Origin. (LEFT) (BACK)

rop
(BOTTOM)

.\'.

Origin

s
Z= X

The Toolbars: 6 Degrees of Freedom

- Toolbars can be moved, docked or left floating in the graphics area.

- They can also be “shaped™ from horizontal to vertical, or from a single to
double rows when dragging on their corners.

’ - The CommandManager is recommended for the newer releases of SolidWorks.
o =

~ T
:"' RECHLIE N\NOGOOFRIaNIN»  ALADITHRIES m&&m‘l
¥ 5t

: [setch
60 Reon Lo Drag corner
L \NOCQOIRDaN |~/
b ALMDITHRESLD LD Right click in this area to access
. /7 the CommandManager toolbar
i & ErT—
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- If CommandManager is not used, toolbars can be docked or leave floating.

- Toolbars can be toggled off or on by activating or de-activating their check boxes:

- Select Tools / Customize / Toolbars tab.

Shevcngie
Drivmblorisiipress...
DFMpress...

B | cosmosspress...

R [ Inven et
Sherch Erthies b
iy b g

N - —

i b b
Mizcriy ¥

| Customize. .
Customize: Menu

- The icons in the toolbars can be enlarged when its check box is selected I Lagsicon

Copyrighted matmal



Introduction

The View ports: You can view or work with SolidWorks model or an assembly
using one, two or four view ports. , . _
View Orientation

- Some of the System Feedback symbols (Inference pointers):

oom e Snap to Vertex (endpoint) -—7@ Snap to Intersection

—= v Snap to Edge (curve) — % Horizontal Line

- Vertical Line

— Snap to Mid-point

=

The Status Bar: (View / Status Bar)

Displays the status of the sketch entity using different colors to indicate:

Green = Selected Blue = Under defined
Black = Fully defined Red = Over defined
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2D Sketch examples:

Point | \ /—Pﬁiutl
- L}_J_

Inference
Lines
[:Eu—u.u
Point 2
/'_'.:-' w1330

Point .I.j \ Point 2
\ Pomnt 2

Point |

Click-Drag-Release: Single entity.

(Click Point 1, hold the mouse button, drag
to point 2 and release).

Click-Release: Continuous multiple entities.
(The Inference Lines appear when the sketch

entities are Parallel, Perpendicular or Tangent
with each other).

Click-Drag-Release: Single Rectangle

(Click point 1, hold the mouse button, drag to
Point 2 and release).

Click-Drag-Release: Single Centerpoint Arc

(Click point 1, hold the mouse button and drag to
Point 2, release; then drag to Point 3 and release).

Click-Drag-Release: Single Circle

(Click point I [center of circle], hold the mouse
hutton, drag to Point 2 [Radius] and release).

XXIII
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2D sketch 3D feature

T

2D sketch 3D feature

2D sketch 3D feature

2D sketch 3D feature
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Box-Select: Use the Select Pointer ]’E to drag a selection box around items.

P e Box-Select from LEFT to RIGHT
o X
{ l- kl'l Only items within the box are selected.
|I k=3 I|I -
\
/_ Entities NOT selected
e " Box-Select from RIGHT to LEFT

All items crossing the box boundary

are selected.

ALL Entities selected

The default geometry type selected is as follows:
* Part documents — edges * Assembly documents — components * Drawing documents - sketch entities,

dims & annotations. * To select multiple entities, hold down Ctrl while selecting after the first selection.
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The Mouse Gestures for Sketches, Drawings and Parts

- Similar to a keyboard shortcut, you can use a Mouse Gesture to execute a command. A total
of 8 keyboard shortcuts can be independently mapped and stored in the Mouse Gesture Guides.

- To activate the Mouse Gesture Guide, right-click-and-drag to see the current eight-gestures,
then simply select the command that you want to use.

Mouse Gestures for Sketches Mouse Gestures for Parts & Assemblies  Mouse Gestures for Drawings

ﬂﬂ* 2lx
Tocars | Commands | Menus | Keyocard Mouse
Categary: |4 Commands = Bﬂ::;,_”
‘:>:EHMT“W Wi
Reset 1o Dt
- To customize the Mouse Caatingary Put | Ay Drawing | dech |
Gestures and include your i -+ = w
favorite shortcuts, go to: = %
I =
ot Ll |
Tools / Customize. = = o
b - £
Tonlw s
i =
- From the Mouse Gestures = - e : 5
tab, select All Commands = = =
and enable the Show only g 5 =
commands with Mouse = fes e 1 1
Gestures assigned checkbox.
T
ok | twew | e |
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Fit to Left display

Fit to Right display

Dual monitors display

2013
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SolidWorks 2013 - Advanced Techniques — 3D Sketch
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Introduction to 3D Sketch E

Using SolidWorks enables you to create 3D sketches. A 3D-
sketch consists of lines and ares in series and splines. You can use a 3D sketch as
a sweep path, as a guide curve for a loft or sweep, a centerline for a loft, or as one
of the key entities in a piping system. Geometric relations can also be added to
3D Sketches.

Parameters
“x X Coordinate
®Y Y Coordinate

Z Coordinate

Curvature (Spline curvature at the frame point)
Tangency (In the XY plane)

Tangency (In the XZ plane)

AA A K

Tangency (In the YZ plane)

Space Handle - 3

When working in a 3D sketch, a graphical assistant is provided to help you maintain
your orientation while you sketch on several planes. This assistant 1s called a space
handle. The space handle appears when the first point of a line or spline is defined
on a selected plane. Using the space handle you can select the axis along which you
want to sketch.
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Introduction to 3D Sketch

View Orientation Hot Keys:

Cntrl + 1 = Front Yiew
Cnirl + 2 = Back View
Cntrl + 3 = Left View
Cnirl + 4 = Right View
Cntrl + 5 =Top View
Cntrl + 6 = Bottom View
Cntrl + 7 = Isometric View
Cntrl + 8 = Normal To

Dimensioning Standards: ANSI
Units: INCHES - 3 Decimals

Selection
Tools Needed:
|E 3D Sketch z 2D Sketch E Sketch Line
@ Circle @ Dimension | Add Geometric
o - Relations
T Sketch Fillet Tab| Tab Key @ Base/ Boss
~ Sweep

1-2




SolidWorks 2013 - Advanced Techniques — 3D Sketch

1. Starting a new part file: Select File / New / Part / OK.

SITTTTTTEEE——— iz

E8 R
8 @ =2 g U=
=2 M LA R
el
Presd e 73 mal ava flabde.
it | T -

2. Using 3D Sketch:
- Click [E or select Insert / 3D Sketch, and change to Isometric view I@J ;

- Select the Line tool }J and sketch the first line along the X axis.

EY

H-

e Reference Axis

H - -
o p / Indicator
-
-

%’.‘Li
A

- Sketch the second line along the Y axis as shown. |
+ BAE

| ™o
. o,
/_ Inference lines e
H"‘\-\.
Reference TRIAD e
~
-
e r_.--
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3. Changing direction:

- By default your sketch 1s relative to the default coordinate system in
the model.

- To switch to one of the other two default planes, press the TAB key and
the reference origin of the current sketch plane is displayed on that plane.

Space Handle
\é v )" The TAB key

i -

e 5 While sketching the
/-(“*--.‘ | lines, press the TAB
key to switch to other
planes/directions.

4. Completing the profile:

- Follow the axis as labeled; press TAB if necessary

to change the ducct>/\

(o8
A
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5. Adding dimensions:
- Click E or select Tools / Dimensions / Smart Dimension.

- Click on the first line and add a dimension of 3.00%,

- There 15 not a general sequence
to follow when adding dimensions,

so for this lesson, add the dimensions
in the same order you sketched the lines. \
-

- Continue adding the dimensions
to fully define the 3D sketch
as shown,

4 000

- Re-arrange the dimensions so
they are easy to read, which
makes editing a little easier.
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6. Adding the Sketch Fillets:

- Click ﬁ or select Tools / Sketch Tools / Fillet.
- Add 500" fillets to all the intersections as indicated.

- Enable the Keep Constrained Corner check box (Maintains the virtual
intersection point if the vertex has dimensions or relations).

- Click OK when finished.

EYECYEL

v X @
Message &
| Select & sketch werbe or entities to

|ﬁﬁah

Flatm- S

A |u.::uu:un ﬂ
r'IT Keep constrained cormers
[T imansion sach fillse

= : )
- Exit the 3D Sketch €2 v Ny
or press Control + Q.
[/ Asong x
) Geometric Relations %mﬂg?
— 2| Moz
|#*| Colinear
Geometric Relations such as Along Z ' @meqﬂar
and Equal can also be use to replace | | Paraligl
some of the duplicate dimensions. | = | Equal
] e
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7. Sketching the Sweep Profile:
- Select the Right plane from the FeatureManager tree.
- Click E to open a new sketch or select Insert / Sketch.

- Sketch a Circle “’3 using the Origin as the center. (The system automatically
creates a Coincident relation between the Center of the circle and the Origin.)

= r x""\-\._\.
- k:
-~ -h\""\-.
- |
- = i
el e
™ o
-~ __.-'"'F-
.-"ff """-..-
” -
.-".---
l‘x% ;
Hhxm ,.r""-r—%x' B
o T
H b
— .
. R}r(i ‘H-hx_h
[~ S
@250 — T -
o S J
o e
]
a
- Add a €.250 dimension __Ql to fully define the circle.

- Exit the Sketch E or select Insert / Sketch.

Note:
- The Sweep Profile should be Pierced or Coincident with the Sweep Path.

- The Swept Boss/Base command is only available when the sketch pencil is off.

1-7



SolidWorks 2013 — Advanced Techniques — 3D Sketch

8. Creating the Swept feature:
- Click @ or select Insert / Boss-Base / Sweep.
‘ 0
- Select the Circle as Sweep Profile C ‘ (Sketchl).

- Select the 3D Sketch to use as Sweep Path _Cu_| (3Dsketchl).

- Click OK ¢/).

v X '
adl LD

- 1|
||m =
[Start/End Tangency ¥

9. Saving your work:
- Select File / Save As / 3D Sketch / Save.

G €
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Destionys for fievie

D J e

1. When using 3D Sketch you do not have to pre-select a plane as you would in 2D Skeitch.
a. True
b. False

2. The space handle appears only after the first point of a line is started.

a. True
b. False

3. To switch to other planes in 3D Sketch mode, press:
a. Up Arrow
b. Down Arrow
c. TAB key
d. CONTROL key

4. Dimensions cannot be used in 3D Sketch mode.
a. True
b. False

5. Geometric Relations cannot be used in 3D Sketch mode,
a. True
b. False

6. All sketch tools in 2D Sketch are also available in 3D Sketch.
a. True
b. False

7. When adding sketch fillets, the option Keep Constrained Corner will create a virtual
intersection point, but will not create a dimension.
a. True
b. False

8. 3D Sketch entities can be used as a path in a swept feature.

a. True
b. False 4L e ISV L
3549 3STWd G
54 ¥ JE
JMHL T El) T
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Exercise: Sweep with 3D Sketch

1. Create the part shown using 3D Sketch.

Bl a0

— s
3
S LT e
.-*'_.--':
=
<
.
~ e
M.H_h-' Eﬂ.l
B \
- fr e :_«_j >
g ___.-' .__,-"I__..-r- o }I B e _..-"'-,
= - S5 P . ——
W . W, | e, '___--"-' ol
> o . —— |
.-"-J " . %,
e o
HH'\-\.H_ 4 h"‘- : .-__.' 1
.""'\-\_ % N g
--""-\.,\. H-\"\-\.\. - .-.-___.-
h“‘-um :.-.-._:I - :.__..--"'
T
T .--"'-.
e S

2. Save your work as:
Sweep w_3D sketch_Exe.
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Exercise: 3D Sketch & Planes

A 3D sketch normally consists of lines and arcs in series, and
splines. You can use a 3D sketch as a sweep path, as a guide
curve for a loft or sweep, a centerline for a loft, or as one of the
key entities in a routing system.

The following exercise demonstrates how several planes can be used
to help define the directions of 3D Sketch Entities. e

1. Sketching the reference Pivot lines:

- Select the Top plane and

F = o2 ~
open a new sketch E| . g M

- Sketch 2 Centerlines |_& " P
and add Dimensions _Q| > il

as shown. .

2. Creating the 1st 45° Plane:

- Select Insert/Reference Geometry/Planes @ :
- Click the At Angle option and enter 45 for Angle E}_

- Select the top plane and the vertical line as noted,

BER |

ey - y Select the top plane

Pl L E ;
Py gennes and the vertical line...
Flrd Redorcine = -

.ﬂ‘-: II-:pF‘I-lml '.... B }n

| R et \ -

L Peroanacumr

‘.;"-_'_ Cuscidant b

s Jelen e = - \ _.,-_."' 3
s o] Iu.-.. L feierivi S Ak o - ey .-"';f
J._ P meried ukai - .' i .:.._-::' {._,-] Ick {:'K. _'_‘.l.
E Liosnoedaiin e '\-'k':_'g.:' <o

..,*_ Pairpect
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3. Creating the 2nd 45° Plane:
- Select Insert/Reference Geometry/Planes ;

- Click the At Angle option and enter 45 for Angle | L=

- Select the front plane and the horizontal line as noted.

il e )
| IJ.-.-. Purpes bk H""\-H . __,"I
| E e, ‘H"‘-,,\ /
| Prcect e i
— Socy f hl
T

- =
- Click OK 'v/,.

Zoah
Starting point Y. - Wy
{At the endpoint i R "\1_
of the centerline), L #r’ S
: R :
1* line et i
\ : .::‘- JJIJ; "'."""'- = i W
- ]:&3‘1 .‘lk? o= . \lh - H‘Hx
w I__,-'I)\\\_l h\ HH“-H.H
' .;f'f P L \ F
.-ll.) '-_'Illhl o \ IH(.(
L ' . ) TR
4. Creating the 3D Sketch: N \/
e N o
T LY
- Select the Top plane - S
. i ‘El-..._h .I_l" ‘h.'%
and click Insert/3D Sketch |@ D = e
.\‘I". "=, HH—_ Jl(‘) ) .-.__.-
- Sketch the 17 line along the Y W T lget
direction as noted. \ ~ Planez
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- Select the Plane2 (45 deg.) from the Feature Manager tree and Sketch the 2™
line along the Y direction (watch the cursor feedback symbol).

1" line

- Sketch the rest of lines on the
planes as labeled.

- For clarity, hide all the planes (select the View menu and click off Planes).
We will select the planes from the
FeatureManager tree when.
needed

[Plane2
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Top View (Cntrl + 5) Right View (Cntrl + 4)

- Add Dimensions £| to fully define the sketch.

1-14



SolidWorks 2013 — Advanced Techniques — 3D Sketch

- Add Sketch Fillets g of .500 in.
to all corners.

| Boae= wiis —

. A |I:I.'_'|I:I|:I|r| - ﬁ

¥ Keep constrained corers U
I [T Dimension each fillet \

- Exit the 3D Sketch or
press Cntrl+Q.

5. Creating a Perpendicular plane: 20%

%
- Select Insert/Reference Geometry/Plane EI ;
- Select the line and its endpoint approximately as shown.

- The Perpendicular option should be selected by default.

- A new plane normal to the
selected line is created. W

- Click OK /v,
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6. Sketching the Sweep Profile: e
o
- Select the new plane / f
(Plane3) and open a new sketch z' / f’f ) [ gy
e s -. ),f’ ‘K E‘-m
- Sketch 2 Circles @ E*” e e 4
on the same center and j i N
add the dimensions as gans L7 \ ; [N S
shown to fully define e \ ~ SN
the sketch. ' \ !
7. Sweeping the Profile along the 3D Path:

- Click @ or Select Insert/Boss Base/Sweep

0
- Select the Circles as the Sweep Profile E_

- Select the 3D Sketch as the Sweep Path | e ;

ﬂ Emm | Path{E0EktchT] |
CSweepl 7

v X '

Profleand Path &

e 8 .le

c Jrosen

- —— =

Guide Curves %

....

- Click OK'v/.
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- The resulting Swept feature.

8. Hiding the Planes:

- From the menu. select View/Planes. Plana?

- The planes are temporarily put away
from the scene.

9. Saving your work:

- Click File/Save As:
3D Sketch_Planes.

- Chick Save.
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Exercise: 3D Sketch & Composite Curve

A 3D sketch normally consists of lines and arcs in series and
Splines. You can use a 3D sketch as a sweep path, as a guide
curve for a loft or sweep, a centerline for a loft, or as one of
the key entities in a routing system.

The following exercise demonstrates how several 3D Sketches
can be created, combined into 1 continuous Composite Curve,
and used as a Sweep Path.

@1.000 =X
= "'.,_
L . . ::-T.!-l:;j -- -I..-.
1. Creating a 2D sketch: Helix/Spiral 7|
v %

- Select TOP plane and sketch - Defined By: ~

|Prch and Revoluton ] ‘

and 2 Centerlines ] SRy
2. Creating a Helix: -:[>|Ptm =
0250, o
- Select Insert/Curve/ | I Reverse drecton
Revolibions:
Helix-Spiral |§3 . -___> 10
i Start angle:
- Pitch: 250 in. [ 5
- Revolution: 10. | € Countercockwise
Starti : H_ l :
- ing Angle: 0 deg. (% Toot
- Click OK v, il i
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3. Creating the 1st 3D sketch:
- Select Insert/3D Sketch IH P

- Select the Line command | 5J i e 8 =
and sketch the 1* line :
along the X direction.

e On-Plane relation
5 (End point & Right plane)

3

- Add other lines in their directions as shown. . 2500

=Y
- Add Dimensions .EI to fully define the sketch.

B (R @@

Sketch Fillet ]

T

Mossage 2

|| Select a skatch vartex or entties to =

= <

 Entities ko Filet ry 1500

I |
Fillgk<1> - [
Fillet<2> Ao ———R.250
Fillet=3= s
Fillag=q= :
Fillat <5

|| Fillat<g>

|

 Fillot Parametors &

Il ™, | 0-250n il

[* xeep constrained comers
T Dimerssan each fillet

- Add Sketch Fillets 3
of .250 in. to all corners. = 2,500

&
- Exit the 3D Sketch &% or press Cntrl + Q.
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4, Creating the 2nd 3D sketch:
- Select Insert/3D Sketch |Ej .

| |
- Select the Line command | "\ and sketch the 1% line along the X direction.

- Sketch the rest of the lines following their direction shown below.

|
| |

1
Y oY 4

|
(

VYN

K
LS

: : = | -H____,f;'-.&&
On-Plane relation B ; s e
{End point & Right plane) Iﬁh: ) j_.f" H“H,,H
|'.' T S H“"_‘
;,; o ;_-_ h_:_ﬁ__':...l 3 ’,-ﬂf/ : 4
:,:;'_'-_.,-_:_._._'_ Y *___.-"' /J
R e ¢ o
- Add Dimensions £ ‘“»\\: ff" f.f'j
to fully define the sketch. . I,rff e
- Add Sketch Fillets 3 of .250 in. \-\\ _
to all corners. >
P ;
1,500 | 3 mﬂ/
- 2500 y

R.250 —

- Exit the 3D Sketch [B8 or press Cntrl+Q.
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5. Combining the 3 sketches into 1 curve:

- Select Insert/Curve/Composite H or select it from the Curves button on the

Features toolbar.
-t e 3 L -. = II - -I - s L
. A g @ m Semim £ M oam owen o KRS
Cringod Brammd 55 s e I“‘:"" _::‘-':":"J. e Fameee W mE Y DOWS Gy | p— -';-.:.-""
L = N LA o b .
TEmes o, W Svmt G
| by e e
U oo D vt
"W, | [ ek pepr e Lanan | 1 Ty [ TRSE
Eerwem W em wrd e
& Sy
s
1 e o ot e el
o P
o Tim
- Fngin
i Cigm
R Lt ] -
B 1 e PP e S
B i1 WAl e
L = = s
...\'-...-d-_ —-..'| .
> e -~
) —
I%‘_’_ . | -
——_ —,
ko) -
] :'-::"-:-'-C__':e' )
¥ sm—et - o
| — :_:':‘;r'
:ll‘-"".—c. =] -
K ] L
o
| o -
--£ 7
e P
=,
¥

- Select the 3 Sketches either from the Feature Manager tree or directly from the

graphics area.

- Click OK 'v,.

- The Sketches are now 5 = i

combined into 1 continuous
curve called a Composite Curve.
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6. Creating a new work plane:

- Select Insert/Reference Geometry/Plane ﬁt

- Select the edge and endpoint as noted, the Perpendicular should be selected.
EILYOL - Select the Edge

o R and the Endpoint

| Mo &

S

[] 5er oeisin an euns
5,¢mmi

gl powe

Scounl Refereno: i

li\:rt-:h- -
|ﬁ Comcdent
|L_|L| projact

- Click OK 'v/). ey e |
7. Sketching the Sweep Profile: \

- Select the new plane (Planel) and open a new skeu:h J

- Sketch a Circle '@, and add a .165 dia. Dimension €. Pierce

Relation

- Add a Pierce relation between the center of the circle
and the curve.

*—cf}lfu

- Exit the Sketch | E
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8. Sweeping the Profile along the Path:

- Select Insert/Boss Base/ Sweep g ;

{ﬁ

- Select the Circle as the Sweep Profile |

- Select the Composite Curve as the Sweep Path §|

e
Al T i B |

YR |
| M '
 erofie and Path. &
) —
E::-’ 'C.ﬂmp-ﬂ'ill'el:uru'e]
|i "_I:
| —— e —
| Guide Curves. —
Start/end Tangency ¥
. ol
- Click OK v,

—
9. Saving your work: —
- Click File/Save As. -
- Enter 3D Sketch_

Composite Curve.,

- Click Save.
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LA 7

(lanc Urcadion

Planes %
Advanced Topics

- In SolidWorks, planes are not only used to sketch geometry, but also used
to create section views of a model or an assembly. Planes are also used as
end conditions to extrude features and as neutral planes to define the
draft angles, etc.

- There are several options to create planes:

E Parallel Plane. ﬁ At Angle Plane.

_L Perpendicular Plane. E Offset Distance Plane.

4 Coincident Plane. % Mid Plane.

e ——

1 :
— Project Plane.

- Each plane requires slightly different types of
references, some of them may require only one
and some others may require two or three.

- This chapter discusses how planes are created
using sketch geometry and other features that
are available in the model, as references.

2-1



SolidWorks 2012 — Advanced Techniques — Plane Creation

Plane Creation

Dimensioning Standards: ANSI
Units: INCHES — 3 Decimals

N

=

&

Tools Needed:
Insert Sketch [ Rectangle
Add Geometric
Flangs A Relations
Sketch Mirror ) Offset Entities

Circular Pattern E Extruded Cut

Circle

S O

Dimension

a Boss/Base
2 Revolve

®

Fillet/Round
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1. Starting with a new Part document: View Orientation Hot Keys:

- y Cntrl + 1 = Front View
- Select File / New / Part and click OK. Cntrl + 7 = Back View
Cntrl + 3 = Left View

Cntrl + 4 = Right View

- Select the Front plane from the FeatureManager Courl 45 =Top View

tree. Cntrl + 6 = Bottom View
[ Cntrl + 7 = lsometric View
- Click g or select Insert / Sketch. Cnurl + 8 = Normal To
Selection

- Sketch the profile below and add dimensions E
as shown. (It might be easier to sketch a circle, instead of a centerpoint arc, add
the 2 centerhnes, and then trim away the bottom half of the circle).

e e

R2.500

/- Revolve Line

Direction
ATTOW

A R T P T L e e

— N —

2. Revolving the Base:

- Click E or select Insert / Boss Base / Revolve.
- Set Revolve Type to: Blind . -
- Set Revolve Angle to: 360 deg. . .
- Click OK ¢/,

- Note: Drag the Direction arrow fo
see the preview of the rotate angle.
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3. Creating a Tangent plane: (Requires a cylindrical face SIm(Sle(s
and a parallel plane). Br———i

o v X =
- Click or select: Insert / Reference Geometry / [T —
Plane.
- Click the face of the sphere. Cylindrical face ;‘E A o
. n l’FacEcla-

Parallel

- Expand the FeatureManager tree and plane
select the Front plane.

- The Tangent option is selected automatically.
- Click the Parallel option in the Second Reference section.

- Click OK /).

21000,
4. Adding a Center hole:

- Select the new plane (Planel) and open
a new sketch.

- Sketch a Circle centered on the origin.

- Add a 1.000™ diameter dimension.

- The circle should be fully defined at this point.
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- Click E or select:
Insert / Cut / Extrude.
- Select Through All for |
Direction 1. - (] (et |
- Click OK /). i
L] x
I | | aft putward

5. Creating a flat surface:

- Select the Right plane from the FeatureManager tree.

- Chick E or select Insert / Sketch and switch to the right view (Ctrl+4).

=
- Sketch a Line and add the Relations LLI as shown.

2. Vertical
Endpoint and
origin

1. Coincident
Endpoint and
circular edge

3. Comcident
Endpoint and
Planel

4. Horizontal
Endpoint and
origin
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6. Extruding a Cut:
= (7 [heough =
- Click [™= or select: Insert / Cut / Extrude. -
- Use Through All for both Direction 1 and F ok
Direction 2. 0 '
LAl
I Crafr cutward

Through Al -]

L)

B

- Click OK /).

- Take a look at the examples below for the option Flip Side to Cut.

Flip Side to Cut Selected Flip Side to Cut Cleared
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7. Creating an At-Angle plane: (Requires a Reference Plane, a Reference Axis, and
an Angular Dimension).

- Select the u plane from FeatureManager tree.

- Click % or select Insert / Reference Geometry / Plane.

- Select the horizontal centerline as ref. axis. -
"Show Sketch &
- Select the At Angle option.
Right click on Sketchl
- Enter 15 deg. in the dialog box and click Flip. (on the FeatureManager
tree, below the Revolvel)
- Click OK f) and select Show.

Reference Axis

S
4

A
L
‘

Add a ref.
centerline

to use later
in step 10.

8. Creating a ©.750 hole:
- Select the new plane (Plane2).
- Click gl or select Imsert / Sketch.

- Sketch a Circle EI and add the
d:me:nsmns and a vertical Vertical ; I'
relation as shown. Y
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or select Insert / Cut / Extrude.

- Direction 1: Through All

- |sketch Pane =]
“ouaenan 2 Thongh:nl S —
- Click OK ¢/). (AT
- o l] |
B . |
/ hﬂiﬁ‘m, l
' 2 &.750 | [~ FAp side to cut

9. Showing the Sketches:

- On the FeatureManager tree expand the Cut-Extrudel (click the + symbol),
right click on Sketch2, and select Show.

- Expand the Cut-Extrude2 (click the + symbol), right-click on Sketch3, and
select Show, also Hide the Skeichl.
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10. Creating a Coincident plane: (Requires a Reference Line and a Sketch Point
or a Vertex).
- Click E; or select Insert / Reference Geometry / Plane.
- Select the Centerline and the End point as indicated.
- The Coincident option should be selected automatically.
- Click OK #).
1. Select the

centerline
(from step 10)

2. Select the
endpoint

11. Creating the ©.500 holes:

- Select the new plane (Plane3).

- Sketch a Circle E and Mirror it ﬁ
(Use either Dynamic Mirror
or Mirror Entity to

mirror the circles). Mirror d?
- Centerlmk\ .
| F

- Add Dimensions [
as shown to fully define \/
the sketch. o
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- Direction 1: Through AllL

- Direction 2: Through All

-Click OK ).

1.000 @.500

12. Creating a Parallel plane: (Requires a Reference Plane and Reference Point).

- Click E or select Insert / Reference Geometry / Plane.
- Select the Top plane and the End point as indicated.
- Based on your selection, the system selects the Parallel Plane option.

- Click OK /).

2. Select the
Endpoint

1. Select the

TOP plane \
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13. Creating the ©2.500 Recess:

- Select the new Plane (Plane4) and insert a new sketch ‘

YT

- Sketch a Circle E and add Dimension & ;

- Click Iﬁur select Insert / Cut / Extrude.

- End Condition: Blind.

- Extrude Depth:  .625 in. TRea |

[ Cut-Extruded 7

- Click OK /).

i
_Hide | % the Sketch2, Sketch3 and all planes.
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14. Creating an Offset-Distance plane: (Requires a Reference Plane and a
Distance dimension).

- Click | 8% or select Insert / Reference Geometry / Plane.

- Select Plane2 (from the FeatureManager tree) to offset from.
- The Offset Distance option is automatically selected.

- Enter 3.375 for offset value.

- Make sure the new plane is placed below the PLANE2 (click Flip if needed).

-Click OK ¢).

15. Creating the Bore holes:

- Select the new plane (Plane3) and insert a new sketch Ei

- Select the circular edge of the hole and press Offset-Entities
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- Enter .100 in. for Offset Distance (Only one offset can be done at a time, since
the 2 circles are not connecting to each other).

Offset 2
edges

Planes

100

- Click IE or select Insert / Cut Extrude.

- End Condition: Blind.

- Extrude Depth:  1.500 in.
- Click OK ). e |
‘-) | #e [oind :
Wil ” || |
v \k\“‘x & [ =
é;' E :‘ ™ Fip sds oot |
Y
g f;"/ I7 Craft cubward |
- Hide the Plane5. W

16. Creating a Perpendicular plane: (Requires a Reference Line or Curve & a Point).

- Click E or select Insert / Reference Geometry / Plane.

- Show the Sketchl and select the Arc and the Endpoint as noted.
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- The Perpendicular option should be selected automatically.

Select the arc

- Click OK ¢).

17. Creating the side-grips:

- Select the new plane (Plane6) and insert a new sketch B

- Sketch a Circle at the end point of the arc and add a €.625 dimension.

Coimcident

ik /& o setect Insert / Cut Extrude %,,/

- Direction 1: Thrﬂug_h All

- Direction 2: Through All
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- Click OK ¢).

- Hide the Sketchl and the Plane6. [Theougn a1 =] |

@ |

18. Creating a Circular Pattern of the Grips:
- Click or select Insert / Pattern Mirror / Circular Pattern.
- Click View / Temporary Axis and select the center axis as indicated,
- Equal Spacing: Enabled.

- Total Angle: 360 deg.
v A

|E-_I§' - Number of instances:  12.

lloy] |ass<1>
[t [ss0.00eg B - Select the Cut-Extrude6 as Feature To Pattern.
ok 4| -clickOK v).
[¥ Equal spacing
Diecimon |
Select this axis scing 350 W0deg
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19. Adding another recess:

- Select the upper face of the recess and insert a new sketch B

- Sketch a circle centered on the Origin.

- Add a 1.750 diameter dimension.
Skeich face

©1.750

- Click E or select Insert / Cut Extrude.
- End Condition:  Blind.

- Extrude Depth:  .175in.

- Click OK '),

I T P siche bo ik

l IT Crabt oubwerd
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20. Creating a Mid-Plane: (Requires 2 parallel planes or 2 planar faces).

- Click @ or select:
Insert / Reference
Geometry / Plane.

- Expand the Feature-
Manager and select the

Plane3 and the Plane5
to use as the first and
second references.

- The Mid-Plane option
is selected automatically,
if not, click the mid plane | seons aeterence
button (arrow ).

- A preview of the new
plane appears in
the middle of the

two selected -::>- -
Maticd Pliatie
planes. e

- Click OK /).

21. Creating a rectangular pocket:
- Select the new plane (Plane7) and insert a new sketch E .

- Skeich a Center Rectangle that is centered
on the origin.

- Add the width and
height dimensions
to fully define the
sketch.

1.000
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- Click IE or select Insert / Cut Extrude.

- End Condition: Through AllL

- Reverse Direction: Enabled (arrow).

- Draft: 1deg. Outward (arrow).

: -Cul:-E;-L.:-l.u-'I-.: -

-Click OK /).

22. Adding fillets to the pocket:

- Click ﬁ or select Insert Features / Fillet-Round.

- Use the default Constant Radius option,
Select

4 edges

- Enter 093" for radius.

- Select the 4 edges of
the pocket as noted.

- Enable the Full Preview
checkbox.

- Click OK ).
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netions for Tievey

(lanc Urcadion

I. Planes can be used to section a part or an assembly.
a. True
b. False

2. A sketch can be extruded to a plane as the end condition by using the Up-To-Surface option.
a. True
b. False

3. Which one of the options below is not a valid command?
a. Parallel plane at Point.
b. Offset plane at Distance.
¢. Perpendicular to another plane at Angle.
d. Normal to Curve.

4. To create a plane at Angle, you will need:
a. The Angle and a Reference plane.
b. The Angle and a pivot Line.
¢. The Angle, a pivot Line, and a Reference plane.

5. To create a plane through Lines/Points, you will need at least:
4. One line and a point
b. Two lines and a point
¢. Two lines and Two points

6. To create a Parallel Plane At Point, you will need a reference plane and a point.
a. True
b. False

7. When creating a Plane Normal To Curve, you can select:
a. A linear model edge
b. A straight line.
c. A 2D or 3D curve
d. All of the above
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Section with Front plane Section with Right plane

Section with Top plane Isometric View
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Exercise: Create new Work Planes

1. Create a reference sketch as shown. 3 750 3

2. Create 3 new planesusing 1. ., - e
the references as indicated.

300
200
s ' | o
| i
| o %
|
B %
T -
- e .-"'.--
- .F_._.-
- £
& h-.mn.. o |
hoa
Planel: Parallel-Plane
(Use Top reference plane
and the Upper end point of
T Ny the Vertical Centerline).
Plane2: Perpendicular i .
(Use the 12(0° Centerline <
and its leftmost End point). i
. S Pl ;.f
4 Rlane2 s / i -
: ' *. oo -~
e ._II ; 1. s : .-_.___.I-\. H
l'. _|' 1 - ,\_\___-"-.. .
- 1 ! Flarz1
[y Y r
;
L) '
L 1 _n'l I J
"-. -._l‘- ;Ir B _.‘_‘. II,".
\ : . S - )
1 - L Plane3: At Angle
\ “ak (Use Top reference
W b /! : ;
\ ' i . plane, Horizontal
\ H ! -._Centerline, and
\ P ™ / 60" angle).
i " = ""-'--\. .I'II
'\.Ill- : --_.i_ o : \.III...

3. Save your work as: New Work Planes_Exe.

2-22



SolidWorks 2013 — Advanced Techniques — Advanced Modeling
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Advanced Modeling - 5/8” Spanner

- The draft option is omitted in this lesson to help focus in other areas.

- The arc conditions Min / Max are options that help when placing
dimensions on tangents of arcs or circles. Once a dimension is created,
the arc conditions can be changed by right clicking
on the dimension and selecting the Leaders tab.

Only two conditions can be specified at a time. g
Either Center/Center, Min/Max, Max/Max, or O

e LN — —

Min/Min, etc.

- Adding text \é] on the model is another unique — s
feature in SolidWorks. This option allows the letters
in the sketch to be extruded as an emboss or a cut,
Arc Condition 4

similar to other extruded features. Rt ore condiion
¢ Center  Min & Mand
Sacond ant condion
- All letters in the same sketch are considered one | € Centex C Min @ Max

entity, they will be extruded at the same time
and will receive the same extrude depth.

- This chapter and its exercise will guide you
through some of the advanced modeling
techniques as well as learning to use the
Text tool to create the straight or curved
extruded letters.
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5/8"” Spanner
Advanced Modeling

View Orientation Hot Keys:

Cntrl + 1 = Front View
Cntrl + 2=
Cnurl + 3=
Cntrl +4 =
Cnirl+ 5=
Cnirl + 6 =
Cntrl + 7 =
Cnirl + 8=

Back View
Left View
Right View
Top View
Bottom View
Isometric View
Normal To
Selection

Dimensioning Standards: ANSI
Units: INCHES - 3 Decimals

[=
Al

&

Insert Sketch

Text

Sketch Fillet

Base/Boss Extrude

Tools Needed:

E Line @ 3 Point Arc

Add Geometric = 1
Relations @ Dimension

© Polygon g Plane

E Extruded Cut ﬂ Fillet/Round
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1. Opening the Spanner sketch document:
- From the Training CD, locate and open the document named: Spanner Sketch.

- Edit the Sketchl. This is the open end of the spanner.

Symmetry Maximum
centerline Arc o
Condition
ar-'__'__
\
\
£
'.
1
——
Tangent
Relations
" Arc Conditions i
\ g e centerline
The 1.375 dimension is o : @ -
measured from the outer ey pine Spbee-eif|
tangents of the arcs, this is 3¢ | B
called; - B -
Maximum Arc Conditions* | ¥ use document band length
0. 250in
Exterid - bent Eader bo teod
* T}lerﬂ are two options to create the Max/Min Arc condition T —
dimensions: T ————
: ; i i -
Option 1: Select the Smart Dimension tool, click on the 2 arcs, =)
and place the dimension anywhere. - 4
- Select the Leaders tab from the tree (circled). || Custom Text Position. 5 |
- Select the Max options for both arcs (Circled). Arc Condition =1
| First arc condition ;

Option 2; Hold down the SHIFT key and click on the 2 arcs,
the dimension’s leader lines will snap to the arc
tangents automatically.
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2. Extruding the base feature:

- Click or select Insert / Boss-Base / Extrude.
- End Condition: Mid Plane.

- Extrude Depth: .250 in.

-Click OK ¢).

3. Creating the transition sketch:

- Select Top plane from the FeatureManager tree.
- Click ‘E| or select Insert / Sketch.

- Sketch the profile below using Lines E

okl
= -

Features

Slow double click on
each feature’s name and
rename them Lo
something more
descriptive like: Open-
End. Transition-Body,
Closed-End, etc...

| rn Lratioubead

Note: only add the Sketch Fillets after the sketch is fully defined.

- Add dimensions @ or Relations E as needed.

6250

Convert "'—'—'—\—'-'—'—'—-—-—-—-—-—-—-—-—-—-—-—-—-—-~ mla 950

Entities T‘H 1 #
/
Skeich fillets L
Trim Entities R4 000 /
as needed \ |
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