Universal Joint

3.2-1 Introduction
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[17 In this exercise, we'll create a universal joint [2]. The assembly consists of four kinds of parts [3-6], of which the

Yoke [3] was created in Section 2.3.

[5] 4 x Bushing.
0D0.75,1D0.50, >6
L0.60.

[6] 4 x Pin.
D0.50, L1.35.

[2] The
universal
joint.

Unit: in.

[4] Swivel.
OD1.00,1D0.50,
L2.15.

[3] 2 x Yoke
(created in
Section 2.3).




3.2-2 Open Yoke

[1] Launch SolidWorks. Open
the part document Yoke, which
was saved in Section 2.3.

3.2-3 Create Swivel

W% -9 B8 5

——

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

the length unit.

[2] Create a 3D model like this.
Use any coordinate system as
you like. Save the part with the

file name Swivel.
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3.2-4 Create Bushing

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

[2] Create a 3D model like this.

Use any coordinate system as you

like. Save the part with the file
name Bushing.

3.2-5 Create Pin

B-i-2-9-K-8 5a-

—

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

[2] Create a 3D model like thisL
Use any coordinate system as you

like. Save the part with the file
name Pin.
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3.2-6 Create a New Assembly

: _Window | Help E@@vlﬂﬂ%‘“‘"@
[17 If you pull down the Window — —
menu, you will see that four Part VM“_“ i
documents are opened in the o5 | New Window
computer memory. We now create Cascade ;
an assembly which consists of these Tile Horizontally [2] Click New.
four Parts. | Tile Vertically
| Appange Icons
| Closs Al
[3] Select 1 Yoke
Hew Solid Works Document Assembly_ 2 Swivel
3 Bushing
tation of a single design component Iz' b
Browse Open Documents. .. Ctrd-Tab
| Customize Menu

Select a component to insert, then
Advanced | oK | Cancel Help mixmmeqamaeaérrutm
to locate it at the origin,

| TT— . Or design top-down using a Layout
with blocks. Parts may then be created
. from the blocks.
[4] Click OK.
Create Layout
qasnd 3 @e s rrr——
Open documents:

[7] In the
Property Box,
select Swivel.

h A
=)
[5] In the @|

Head-Up o r =
Toolbar, turn [gl‘-_ﬂ Browse... |
on View ._ =
Origins L [6] This is the origin of the | Thumbnail Preview ¥ |
Y R new assembly. We want to = N
[EWEl insert the Swivel so that - -'—S s i
=== the part's coordinate system et vt R R e
&= (DU i T !
aligns Wlt!'\ the assembly's B Graphics preview
fﬂ;‘.} coordinate system.
{ I Make Virtual

[§i N l‘ ™ Envelope

P——————



[8] Click the origin. Now the
Swivel is inserted and fixed
in the space. It's okay if your
origin is not at the center of

the Swivel.

3.2-7 Insert Bushings and Pins

v R =
Message A [2] Select Bushing
wp;?:‘;: assembly to et and and click anywhere in
component in the .
CiRebics s UBe e D AT the Graphics Area
insert multiple copies of the same or to park the part. :
different components. =

Repeat steps [1, 2] Coneniit
Hit OK button to insert a component at three more times.

the origin,

[4] Select Pin and click anywhere in
the Graphics Area to park the part.
Repeat steps [3, 4] three more times.

¥ Start command when creating new
¥ Graphics preview
[T Make Virtual

™ Envelope
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[I, 3] In the Assembly
Toolbar, click Insert
i Components.
Insert

Assembly Sheetl
P————————

;-

&

)

&
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3.2-8 Assemble Bushings and Pins

f[l] In the Assembly

Toolbar, click Mate.

P
Insert
. Components

-

Assembly Sheet |
P ——

[2] Create 8 Concentric
Mates, so that each
Bushing and each Pin aligns
with its respective hole. Use
your mouse to drag the parts
to appropriate positions.

still active, click an outer face of

[3] While the Mate command is
the Swivel.

[4] and click the ko
inner face of the & R 5
corresponding
|§ Mates | & Analysis |
Mate Selections A
& I%mﬁﬁuﬁmﬁ _"l
%] W
Standard Mates A
E[ Coincident
r (] Paratie
Gl:r: |IlPerpmdcu.ﬂa
[5] The Coincident mate is (%] Lock
automatically selected. Click OK (this ll'fl[l’ Ao :|
has the same effects as clicking Add/ — :
Finish Mate). Repeat [3, 4] for other 3 |Eu—- |
Swivel/Bushing pairs. Finally, click N
OK to dismiss Mate command. —.
[ 6@
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3.2-9 Assemble Yokes

v K =

HMessage ﬂ:
Select a part or assembly to insert and

then place the component in the
graphics area. Use the push pin to
insert multiple copies of the same or
different components,

Hit OK button to insert a component at
the origin.
Part/Assembly to Insert
Open documents:

Bushing
Pin

Swivel

Thumbnail Preview ¥/

Options A

= Start command when creating new
assembly

¥ Graphics preview
|_ Make Virtual

[T Envelope

P————

[17 Click Insert

3] Click Mate.
Components. [3] Click Mate

Assembly Sheet|

P————

[2] Select Yoke and click
anywhere in the Graphics
Area to park the part. Repeat
steps [, 2] one more times.

[4] Select any
cylindrical face.

OK. A Concentric mate is
imposed.

[5] And select the cylindrical
face of a hole of a Yoke. Click
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[6] Drag the Yoke to an
appropriate position.

C Y

[8] And select the
cylindrical face of a
hole of another
Yoke. Click OK.
A Concentric
mate is imposed.

- J

[7] While the Mate command is
still active, click another
cylindrical face.

[14] Click
this box to
activate it.

[13] The selected two
faces appear hear.

\: T [16] The
selected two
[12] Click this face S S ook iond
face on the other side.| || 42 fosip o
f::]‘:lsd:ttnm:

[15] Click this face
and the symmetric
face on the other side. | Advanced Mates (&

[11] Select =3
Width. 3| tnesrAinear Couples

“'1” 3.500n [10] Click
Pl ees Advanced Mates.
] [9] Drag the " Mats alignment: k
i lower Yoke to ,
7 an aporopriate
paosition. ; 1
P————

*Isometric
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[17] Now, the middle plane of
Yoke's two selected faces is
coincident with the middle
plane of Bushings' two
selected faces.

[217 And click this
face. Click OK.

[18] Repeat the
foregoing procedure

for the lower Yoke. [20] Click this

face.

[24] Note that the
Swivel is fixed (3.2-6[8]).
The Yokes can be move
relative to the Swivel.
Now, we want to release

the Swivel and fix the
m [ upper Yoke instead.

*lsomeatric

¥ R 5

| Mate Selections Eal
@ [19] Click Standard
il I’ Mates.
b2
Standard Mates Q)
(K] concident
li] Paralel [23] Repeat the
[ L | Perpandicuiar foregoing procedure
~ for 3 other pins.
IO ot Finally, click OK to
|:Q_)1 foncenbrc dismiss Mate
|_ "'.Jlock command.
@ L.005 i [22] Now, a
(N | Pin's outer
T Mate aligrment: face aligns with
7 a Yoke's outer
face.
ﬁ *lIsometric



3.2-10 Fix Upper Yoke

® (5810 >
il

) Joint (Default<Detault_ Display State-1>)
2& Front
& Top
% Right
1, Ongm
) Swivel<1 > (Defaull<<Defauil>_FhotoWorks Displey Shie>) I/
% %8y (-) Bushing<l» (Default<<Default>_Photo Works Display Stoles)
'S () Bushing<2> [efavlte Dafault>_Fhoto Works Display Stae>)
B, () Bushing<3» Defuulte<Defouli=_Photo Works Display State»)
= %8 () Bushinged> [Defanlte Default>_Fhoto Works Display Staw>)
# @ () Pin<1> (Defanlt<<Defanlts_PhotoWorks Display State»)
11 % () Pine2> (Defauhe<Dafanits_PhotoWarks Dicplay State>)
%) () Pin<3> (Default<<Default=_Photo Works Display State>)
1 % () Pined> (Default<<Defanlts_PhotoWorks Display Stats>)
% G () Yoke<!> Default<<Default>_Photo Works Display State>)
% () Yoke<2> (Default<<Default=_PhotoWorks Display State)
& [ Mates

——

[3] Click Front plane
of the assembly.
9 Joint (Default<Detalt_Di
—{ ] Sensare
- A] Annotations
—3; Front
—Tep O
X Right O
B % {-) Swivel<l> (Default .
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[17An (f) before the Swivel indicates that the Swivel is
fixed. Right-click the Swivel and select Float from the
Context Menu. The (f) sign turns to (=) sign, indicating
that it is not fixed any more. Using your mouse, you can
move every part of the assembly. Let's fix the upper Yoke.
To do that, you could simply right-click Yoke<1> and
select Fix from the Context Menu. Another way is to

create three Coincident Mates [2-4]. D

| Assembly Sheet|

——

[2] Click Mate.

[5] Now, the upper Yoke
is fixed in the space.

Q) () Pin<3> Defanltes.
#-§ () Pined> (Defaulte=..
- ) Yoke<1> Defaulte..
Concentried (Pin<...

command.

=% () Bushing<!> (Defan...

-8 () Bushing<2> (Defav..

- () Bushing<3> (Defau...

4§ () Bushing<4> etan. | [4] Click Front plane of the
- () Pincl> Defoultc<... upper Yoke (Yoke<I>). And
&% () Pin<2> Defaultes... click OK. Repeat [3,4] for

Right plane and Top plane.
Click OK to dismiss Mate

{09 wridtht (oke<ts ..
— & Coincident5 (Pin<...
— A Coincident? (Pin...
=R Features

[7] Save the
assembly with the
file name Joint.
Exit SolidWorks.

-

7 ¢

*Isometric

[6] Use your
mouse to move
the lower Yoke.




