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Lifting Fork

2.8-1 About the Lifting Fork

[1]1The lifting fork is used in an LCD (liquid crystal display) manufacturing factory to handle glass panels. In this
section, we will create a 3D solid model for the lifting fork.

The cross sections of the prongs (fingers) are not uniform along the length [2, 3, 4]. The Extrude command or
Sweep command can not be used to created the prongs. This exercise introduces a new command to create 3D
solids: Loft, which takes a series of profiles and creates a 3D solid that fits through these profiles.

[2] At the root, the
cross section is
160x60 (mm).

[4] At the midway,
the cross section is
130x20 (mm).

[3] At the tip, the
cross section is
100x10 (mm).

Unit: mm



2.8-2 Start Up
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[17 Launch SolidWorks and create a new part. Set up MMGS unit system with zero decimal places for the

length unit.

2.8-3 Create a Transversal Beam

1600

From

@ 4
= Oraft outward

™ Direction 2 ¥

I~ Thin Feature ¥|

Selected Contours ¥

———

i

[17 On the Front plane,
draw a sketch like this.

[2] Extrude the
sketch 200 mm to
create the transversal
beam.

beam.

[3] The transversal

L

&

*Trimetric
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2.8-4 Create Two Planes

[1] Highlight this

face...

4 [2] And select

[ " Reference
KGeometry>PIane.
*Trimetric
(2 swept Boss/Base & @ Swept Cut Q 900 ol R (@ wrep
Extuded Revobved ) loftedBossBase | Extruded Hole Revoived [ Loftedcut | ™% L1082 I oot @ Dome

Boss/Base Boss/Base Cut Wizard (o1 SRS

@ Boundary Boss/Base

4 i shel D8 Mirror
| Features [Skelch | Surfaces | Shestueial | weidmd % |57 | (R

» B | DimXpen | Office Products | Flow Simt

3= Materisl <not specified
& Top
& Right

[6] Two planes [7, 8]
are created.

‘|_I;| Perpendiculsr
| | Cansident f[3] Type 1200 (mm).}

[L| [Sone

\B]pmm o =
[ Rip
A2 O -

[7] Planel.

(== id Pl

[4] Select 2 for
Number of
planes to
create.

(8] Plane2.
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2.8-5 Sketch Three Profiles

[3] Right-click this plane
and select Sketch.

[1] Right-click this face
! and select Sketch.
[5] Right-click this plane
and select Sketch.
[2] Create a rectangle of 160 mm x 60 mm
like this. Remember to click Exit Sketch.
1 130
e R

/
[4] Create a rectangle of 130 mm x 20 mmL
like this. Remember to click Exit Sketchj/

30 100

== =

10

L
[6] Create a rectangle of 100 mm x 10 mm

like this. Remember to click Exit Sketchj//‘—‘ ! %
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2.8-6 Create a Finger
[I] From Features Toolbar,
select Lofted Boss/Base.

® oy (2 swept Boss/Base

Extruded Revalvedla Lofted Boss/Base I
Boss Boss/Base

K @ Boundary Boss/Base

| Features [ Sketch | Surfaces | Shest Metal

r_ﬁ

[2] From Features Tree, select

the three sketches (in the order

shown) as Profiles. Note that
the order is significant.

Guide kangency tvpe;

[vone |

P——

[4] The created
finger.

2.8-7 Create the Other Fingers

%5
v
@ Fork (Default<<Defanlt>_PhotoWorks D.
' [1] In the Features [2] From the Features Toolbar,
Tree highlight the click Linear Pattern.
finger.

® Swept Cut

. -
evolved (] Lofted cut
Cut
i ) Boundary Cut

i) . 2
Extruded Revolved b
Boss/Base Boss/Base _ |
|
IFeatures ["Sketch | Sugs i Sheet Metal | Weldments Fﬁ Migration | Direct Editing | Evaluate | DimXpert | Office Pro
e ——

T —
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[3] Select an edge for Pattern
Direction (see [4], click
Reverse Direction if necessary)
and set up other parameters like

this.

[4] Edge<I>.
5 o 4
| Direction 2 ¥ |
Eealives i fattern &
& [oft1
Faces to Pattern A
= ] [5] Make sure
Geometry
_ pattern is de-
- selected.
| Instances to Skip v
[7] Finished model.
&
v Propagate visual
properties
C Full preview F
@ Partial preview
ﬁ 5

[8] Save the part with the file name Fork.
Close the file and exit SolidWorks.
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Chapter 3

Assembly Modeling
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Shaft Assembly

3- I - I Introductlon [2] The shaft assembly is a
sub-assembly of the
clamping mechanism.

[17 In this exercise, we'll create a shaft assembly [2, 3].
The assembly consists of three parts: the Shaft [4]
created in Section 2.7,a Handle [5],and a Hinge
[6]. We use a coordinate system for the assembly
which is coincident with that of the part Shaft.

Q
3)5

Y
[6] Hinge. . X

[5] Handle.

[3] Details of the
assembly.

Qfl\q



3.1-2 Open Shaft

[1] Click New and create a
new part. Set up IPS unit
system with 3 decimal places for
the length unit.

v X &
(MO
ISA:eu:h Plane
Dimcuml
IM.d Piane o~ Z|
2 I |
& 3:000n o =
® 4
I Draft ¢ |
[~ Thin Feature ¥
Selected Contours ¥
ﬁ

[3] Extrude the sketch

plane as Mid Plane.

3
inches, using the sketchin%

Section 3.1 Shaft Assembly

[1] Launch SolidWorks. Click

Open and select the document

Shaft, which was saved in
Section 2.7.

©.266

Y

L.

[2] On the Front plane, draw
a sketch containing a circle
centered at the origin.

88

[4] Save the part with th
file name Handle.

ﬂ
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3.1-4 Create Hinge

@.750
8- -39 -0H05E-
[1] Click New and create a new part.
Set up IPS unit system with 3 decimal
places for the length unit. 4
L)(
TR B3] E}Ttrud? thehskelt(ch ?,?375 [2] On the Front plane, draw
; inches, using the sketching a sketch containing a circle
Erom £ plane as Mid Plane. centered at the origin.
Ifé;etch Plane El
[et Piane o” =
Pl | '
| |
D 03750 (o) = ©.250
|§| = y
. ™
I'_ Thin Feature al *Trimetric
| Selected Contours ¥
e Y
L
x 6 [4] On the Front plane, draw a
[5] Extrude the sketch 0.75 sketch containing a circle of
| roms Al inches, using t.he sketching diameter 0.25 inches like this
[sketch piane =] plane as Mid Plane. ’ :

|wid Piane o =]

/i ]

& 0750 o) =
¥ Merge resut

@ =
IT Draft outward

I~ Thin Feature ¥

Selected Contours ¥
) .

*Trimetric
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[7] In the Features
Toolbar, click
Extruded Cut.

[6] On the Right

plane, draw a sketch

*Riciht contain ng a circle
centered at the origin.

: [8] Select Through All
@) (for Direction I only).
IT Draft sutwerd

™ Direction 2 ¥

™ Thin Feature ¥

[9] The finished P =

part.
P—mmm——

Dvﬁv“'-?-lr_-‘r@v

S — ——

[10] Save the part with the
file name Hinge.

*1sometric




3.1-5 Create a New Assembly
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wedow | ep @(0) )2 -l - & - 2 -[§
[17 If you pull down the Window Te A
menu, you would see that three =y VW‘”‘“ §
Part documents are opened in 5 | New Window
the computer memory. We now [ Cascade :
create aﬁ assembly co>;lsisting of S | Tike Horizontally [2] Click New.
these three Parts. (1] | Tile Vertically
i Arrange Icons
\! Close A1
[3] Select 18kt
New Solid Works Document Assembly. = 2 Handle
[v |2 Binge
Browse Open Documents... Ctil-Tab
a 3D rey’ Lentation of a single design component
Customuze Menu

R —
[4] Click OK.
Qo g nd 3B - 8-
}: - [7] In the

=)

Property Box,
select Shaft.

| Part/Assembly to Insert

[5] In the @|
Head-Up =
Toolbar, turn [gJ [L:_.I |
View |
g}igins, L [6] This is the origin of the
Y @ new assembly. We now
=1l insert the Shaft so that the
@@l part's coordinate system
&= (DU

aligns with the assembly's
coordinate system.

'-T[wmbnaﬂ Preview

B
Ed

| Select a component to insert, then
place it in the graphics area or hit OK
to locate it at the origin.

Or design top-down using a Layout
with blocks, Parts may then be created
fram the blocks.

Create Layout

2|

¥

Al

[ Start command when creating new
assembly

¥ Graphics preview
™ Make Virtual

[~ Envelope

P——————
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[8] Click the origin. Now the
Shaft is inserted and its
coordinate system aligns with
the assembly's coordinate
system.

*Trimetric

3.1-6 Insert the Other Components

[1T In the Assembly
Toolbar, click Insert
Components.

= Poter L RS (Wi 10 tv.|!3:yu Commands = -1_'@“ - = B 2
[ AASH GA6 3 % 2058 00 L E6E6680@0Y
w i

< —

2 v BEs L2

sce [ inatantd0

. 2 : T b B e o
| nssembiy [ Uasout | Shost Metal | Sketeh | Evaluate | Ofce Products | Simutation | ARG NE P G- -
B (RIS

_
" P

—— e [3]1 And click anywhere in
seacta partor asembly ot | the Graphics Area to
e raphics areo, Use the push pin temporally park the part.

to insert multile copies of the same |
or different components.

(LT e 1Y

Ht O button to nsert a component |
st the ongin, |

Part/Assembly toTnsert A | ||
% Open documents: j

Finge
— Shaft

’ S [2] Select Handle]
— = | K

T Ihumbaad Preview: ¥

- Optioms Al ’
7 ot command when geating
e ansermbly W

(#|| *Trimetric

Model ug; ]
aw - FPFFEIY LIRSS TS AN FAVEE LS
olid Works Preanavm 2013 564 Edition. Undey Defined | Edsting Amembly | | 0 6]
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/ [4] Repeat steps [1-3]
g to insert the Hinge.

Trimetric

L — —

3.1-7 Assemble Handle =
lr;éi‘_rt Mﬁe

_—" _ Components
omponent

el [1] In the Assembly
P————— Toolbar, click Mate.

[4] The selected two

faces appear here. [2] Select the cylindrical
face of the Handle.

(" [6] Click Add/Finish
Mate. Note that the
Property Box is not
\_ dismissed.

lg ] Parallel

|I| Perpendicular

t:\ :I *Trimetric

e
[S]A Concentric T — L

i i [3] Select the eylindrical
S l:eall:(t)erz:.itlca"y face of the Shaft's hole.
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[71 The Handle is assembled into the
hole of the Shaft. However, the
Handle is not well positioned yet (you
may move it using your mouse); an
additional Mate is needed. One way is -
to align the Front plane of the Handle /

with the Front plane of the assembly.

Trimetric

T —

- issem! (Default<Defavlt_Dis...
#-{A] Annotstions | [8] In the Features Tree (which E

< Front is in the Graphics Area; expand

—X Top the tree if necessary), select Front [’% Mﬂtl:ﬂr@' Mﬂvﬂﬂ
% Right plane of the assembly.
— 4 Origin
#-By (1) Shaft<l > (Default<<De...
=9 () Handle<3> Defaultce...

-© Concentricl Shatt<1...| [9] Select Front plane
E{@) Featuzes of the Handle. Expand [10] A Coincident L [ vd Mates A
' = the tree if necessary. mate is automatically '
L sensors selected (] gprsent
#-(A] Annotations ) ~
—§E Material < 12\ Paraliel
\C\ Front !J_ ‘ Perpendicular
iy [11] Click Add/ i
S R?;ht Finish Mate.
1, Ogn 2 d;
#-{[@ Boss-Extrudel e L4)ie
%% () Hings<1 > (Defaulte<D... LIS 2D v i [osi283363n i
s (i Mates

[12] This completes
the assembly of the
Handle.

Mate alignment:

&8 &4




Section 3.1 Shaft Assembly 95

3.1-8 Assemble Hinge

[2] Select the
cylindrical face
of the Hinge's
hole.

[11 While the Mate
Property Box is still
active (if not, simply click
Mate command again, see
T R A G R o) 3.1-7[11), select a cylindrical

NI FENZE ) face of the Shaft.
\J'i\‘\\‘ \'\;
[3] Click Add/‘\i
Finish Mate.

[4] The two cylindrical faces

become Concentric. However,
the Hinge is not fixed yet. Use
your mouse to slide the Hinge
along the Shaft's axial direction.

[5] Select the
circular face at the
end of the hole.

[6] And select this
circular face.

.

[/] Click Add/
Finish Mate.

[8] Hinge is not fixed yet; it can
rotate about the Shaft's axial
direction. We need one more

Mate.




@ Asseml (Default<Default Dis..
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-@E Sensors
oAl Annotations -
_% Shoed [9] Select the Front
B ::;h plane of the assembly.
—<§ ight
— & Origin
B tel s (Defanlt [11] Click Add/
-L’-g-—% {-) Handle <3> (Defanlt<<... Finish Mate.
= Diefanlt .
i [12] Click OK to
| =@ ff“ms dismiss the Mate
_% Sensors command.
[+ Annotations
—§E Material <not spec...
—23> Front
R
X Right _
—L Origin [10] Select the Front | Mate Selections a|
s R ' plane of the Hinge. o=
& Boss-Extrude2 Expand the tree if ®
i necessary. | e——————— |
& @@ Mates | Standard Mates A |
Q_Z| Coincident
|\¥| Paralle!
;1; Perpendicular
[13] The finished (O Tangent
assembly. Note that |©)] concentric
we've turned off the

(] Lock
View Origins from the =
Head-Up Toolbar.

*Trimetric

/

[14] Save the assembly with the

file name ShaftAssembly. The

full name of the document is

ShaftAssembly.SLDASM.
Exit SolidWorks.

% -9 [R]85 &E-
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