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CSWE Exam Preparation =
Using Belt Chain |

Belt / Chain is one of the unique features in SOLIDWORKS for designing
sprockets, belts and pulleys.

The pulleys are created as a single sketch and converted into blocks. They get
positioned with relations and dimensions, then a belt is added and its length is

determined by the pulleys’ positions.

— 20.00° ™1
S BER[6[O]
Beltl @

v X
Message ~
Select the circle or arc to define belt
members around which the belt will pass
Belt Members A
L) Arcl/Block6-1

Arcl/Block5-1
Arcl/Block8-1

Arcl/Block7-1

T
Flip belt side
Properties ~
Belt Length:
[ Driving
28.795in E
o
[C] Use belt thickness g
60.00°

Engage belt — ]

Depending on the location of the pulleys, SOLIDWORKS calculates the length for
the belt automatically. Once the belt is created, the belt length can be altered and
the pulleys are adjusted accordingly.

This chapter will guide you through the creation of the pulley system shown
above. Four blocks will be developed independently, with an addition of a belt
which will wrap around them. Next, a driving angular dimension will be utilized to
test the movement of the pulleys. Then, when the angle is changed, not only will
the pulleys move, but the length of the belt will be updated as well.

1-1



SOLIDWORKS 2019 | CSWE Exam Preparation | Using Belt Chain

CSWE Exam Preparation
Using Belt Chain

2.500
3.000

— ]
oo Dimensioning Standards: ANSI
| Units: INCHES — 3 Decimals

Tools Needed:

t Sketch Gj Circle e\ Smart Dimension
|| Add Relation Make Block éﬁ Belt Chain
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1. Starting a new part template: s ~
]
- Click File / New. s o

- Select the Part template and
click OK.

- Select the system of unit IPS at
the bottom right of the screen

(Inch, POlll’ld, SGCOHd). Co] [oma] [rw)
- SeleCt the FI'OIIt plane and Opel’l MES {meter, kilogram, second)
a new SketCh. CG5 (centimeter, gram, second)
MMGS (millimeter, gram, second)
-:‘/N)[Tl IPS (inch, pound, second) |
2. Creating the main sketch: Et Document T
IPS . ] &

- Start sketching from the origin; add the centerlines and the circles as shown
below. There should be a total of 7 centerlines all together.

- There should be 1 vertical and 1 horizontal centerline that are drawn away
from the rest of the entities; one of them should be coincident to the origin,
and the other is coincident to the center of the ©¥1.750 circle. These center-
lines will be used to add the driving angular and reference dimensions.

| / Coincident with the origin.

Front Plone

3.780

@1.750

Coincident to the center )
of @1.750 circle o \._/
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3. Making the blocks:

- A set of sketch entities and M‘E’O\ !
dimensions can be made into $2.250—._ :
a group, or block. These X
blocks are used when AL

creating the belt chain P . 91250
/ | S
or the pulley systems. 3.750 y . -
s

(5\
o

- Box-select around the
upper circle, including
the small circle. As soon

£0.00°

as the mouse button is released, o \\__/
a small context menu appears; select S EE e
the Make Block button from it (arrow). Moke Block ®

Block Entities ~

Arcl
Arc2

- We can ignore the Insertion Point since we do not need to )
re-use these blocks anywhere else. F— v

- Click OK.

- The selected circles turn
gray indicating that a block

3,750 0.250 1 -
has been created. ! (/:

- Repeat the previous step o1 750" 7 750

by box-selecting around %

the circles on the left side. 60.00°
45.00°

- Leave out the dimensions when selecting the block;
they do not need to be part of the block.

SBE[&[®

Make Block ©)
) CliCk OK. Block Entities ~
- The 2nd block is also changed to the gray color. i v
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- Repeat the previous step and make

the 3rd block.

©1.250
- The 3rd block has only one circle, . ! Zahh
.. s | = \
and similar to the last steps, we can Ve C\ -
just leave out the Insertion Point. <
x D750
- Click OK.
&£0.00°
- The last block, block number 4, is 45.00° \1,._//

also created the same way. This block
has only the @#1.250 circle in it.

- On the FeatureManager, there should
be only one sketch with 4 blocks
under it.

4. Creating a Belt Chain:

&0.00P

- Click Tools / Sketch Entities / Belt Chain:

45.00°

_J 5 soLipworks| _rie_cat wvew msen [1oas [D-pE-&9 e Sketen of Bt Chain SLOPRT @ searcnsouoworss Help Q <] ? - o B P X
& & |/-6-nv- 3t 5oLIDNDRKS Applications L c o Pl s o =
Bit | smat | Tm o XpressProducts > JsplayDelete Quick 3
Sketah oimension 000 Almime « Reions  REBIr | iy Rapid (SRED. Seoment Modiy Sisten
e o e R B - -
a P -
Features | Sketch | Surfaces | Evaluate e PHLPBE-©-»- @ -3 a0 .-
SE[R[e[®]
v
® Cham (Default< <Default> Displa S Lusoseecion
N Iy Select AN Ctil+A
i
o Compare »
g ;“F::L‘ Find/Modify »
L 09 Design Checker ,
vigin
- E seon o tie
o @ Format Painter.
& Blocks-1
Blockr 1 Sketch Tools
B9 oz Sketch Settings »
socke . [ parslielogram
Spline Tools
Dimensions
J Relations r
3 Equations. . 2.500
@ Circl ~.
© remmers i ~ 3.000
T Centerpoint Ar * l
DimXpert y| D Tangenta
43 3 Point Ar
Macro »
() Eiips
Evaluat ' @ ponillip
\J parabol.
Conic
ings... fﬂ) e 40.00°
o
A7 styleSpline 45.00
& Equation Driven Curv
a Point
7 Center
N Midpoint Li
i A Ted.
er
[ T &% setschan
[EITIED Model [ 3DViews | Mofion StudyT |
lInsert a belt. Customize Men | 14186in _ 9504in _Oin  UnderDefined _Editing Sketchl @ Ps - )
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- To create a belt that
wraps around these
blocks, begin by
clicking the circles in
the order shown on
the right.

- As you select the
circles, the preview of
a belt appears along

with a "Flip Direction"

arrow. Click these
arrows as needed to

EIEINAE e
Belt/Chain

v X

Message ~
Select the circle or arc to define belt
members around which the belt will pass

Belt Members ~

() Arcl/Blocks-1
]

Flip belt side

Properties ~
Belt Length:
D Driving

Qin

1

[ Use belt thickness

Engage belt

@

@!i

change the wrap directions (arrow).

\«/n

@

- After completing one revolution, compare your result with the image below and
make any adjustments as needed. Flip the direction arrow for the small pulley as

indicated.

Flip direction x

3 B ¢ &
Belt/Chain

v X

Message

Select the circle or arc to define belt

3.780

Q

45.00°

Belt Members

2.500 ‘ Arcl/Blocks-1
Arcl/Block5-1
3.000 Arﬂ!B\uckE-l

Ard..’B\:wck?-l

£0.00°

. Flip belt side

Properties
Belt Length:
D Driving
28.795in
[ Use belt thickness

Engage belt

members around which the belt will pass

€]

~

1»

- Leave the Driving checkbox unchecked. We will add a couple of Angular dimensions
and use them to change the length of the belt in the next couple of steps.

- Check the length of the belt as this will be one of the questions in the Expert's exam.

- Using only two decimals enter the length of your belt here:

Belt Length =
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5. Adding the Angular dimensions:

- We are going to add a couple
of angular dimensions;

1 T
one of them will be Select these RS

used as the driving two lines
dimension, and the

other, the reference
dimension.

3.750

- Select the Smart-
Dimension command
and click the two centerlines
as noted.

45000 /
\\\’

- Enter 30deg for angle and click OK.

- Next, add another angular dimension between the 2 lines of the 2nd block as
noted. This dimension causes the sketch to become over defined, and the 1st

angular dimension also turns to yellow. This indicates the two dimensions are

conflicting with one another.

- Click the option Leave-This-Dimension-Driven (default) to overcome the error.
This option will also change the 1st angular dimension back to its driving status.

Adding this dimension will make the sketch over defined or

unable to solve. Do you want to add it as a driven dimension
instead?

@) Make this dimension driven
(T) Leave this dimension driving

D Don't ask again

Reference —

dimension \

3.750

108.08°

2.500

3.000

Select these
two lines

45.00°
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6. Applying dimension changes:

: Change to 45deg
- Double click the driving dimension /
and change the value to 45deg. -

- Click Rebuild to execute the

change.

Enter this value
as the answer

- Using 2 decimal places,

45.00°

45.00°

enter the value of the reference dimension here: deg.

- Once again, change the value of the Driving dimension from 45deg to 20deg.

- Click Rebuild to update the change.

- Again, using 2 decimals enter the new
value of the reference dimension here:

Enter this value —

deg.

/ Change to 20deg
!

3750

45.00°
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7. Checking the belt length:

- Double click the belt as noted.

EX=EIEE

Belt/Chain @

Double click
the belt

v X

Message ~
Select the drcle or arc to define belt
members around which the belt will pass

Belt Members
<> Arcl/Block-1
Arcl/Block5-1
Arcl/Blocks-1 3.750
Arcl/Block?-1
Flip belt side

Properties ~
Belt Length:

D Driving
-: 24.14108722in ca
£0.00°
Use belt thickness
45007
Engage belt \\-\___»

- At 20deg angle, the current belt length should be listed as 24.141in.

- Click OK.

8. Changing the pulley's angle:

- Double click the 45deg dimension at the
lower left corner of the sketch and
change it to 60deg.

- Click Rebuild to update the change.

- Change 45°
D6@Sketchl tO 600

60.00deg = &0.007
VX082 :? &0.00°
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9. Verifying the new belt length:

- Double click the belt to reactivate it.

EIE
Belt2 @

v

Message ~

Change parameters for the selected belt
or select Edit Pulleys to change the belt
path.

Belt Members ~

Double click
the belt

e} Ardl/Blocké 1
Arcl/Block5-1
i Arcl/Blocks-1

& Arcl/BlockT -1

Flip belt side
Edit Pulleys

Properties A
Belt Length:
D Driving

Use belt thickness

60.00°

Engage belt

- The belt length has been increased as the result of the last dimension change.

- Enter the new belt length here: in.

10. Saving your work:
- Click File / Save As.
- Enter Belt Chain for the name of the file.

- Click Save. <7

NOTE: Refer to the completed Belt Chain saved in the Training Files folder for

reference, or to compare your results against it.
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Exercise: Creating a Belt Chain

1. Creating the main sketch:

- Select the Front plane and open a new sketch.

- Sketch 3 circles approximately as shown and add dimensions to fully define

the sketch.

©5.000

4000

Front ne

=

4.000

5.000 U

2. Making the blocks:

®1.500

\ 3.000

@3.000

- Box-select the first circle on the left and click Make Block from the pop-up
context menu (arrow).

- The Make Block dialog appears on the left.

- Click OK.

©®5.000

6000

6,000

@

& B ¢ &
1&] Make Block

v %

Block Entities

|Arcl

Insertion Point

5.000

1-11
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- Box-select the small circle in the middle and click the Make Block command
once again.

- For this exercise, we will not need to create the Insertion Points for any of
the blocks, since they will not need to be scaled or saved separately.

- Click OK.

EX=E K
18] Make Block ®

¥ X

6.000 6.000
Block Entities ~

‘ arc2

\ 3.000
5.000 \

M S
IEEee o

9300

®1.500 %

- Repeat the same step and make the 3rd block from the last circle.

NOTE: When making the blocks there is no order on which block you should
make first or last; only when creating a Belt Chain you may have to follow
a certain order to define the direction of the belt.

% EBEl¢|@
1) Make Block @

v X

Block Entities ~
‘ 6.000 6.000

| =]

&
FREL e

& N

= $3.000
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3. Creating the Belt Chain:

- From the Tools drop down menu, select Sketch Entities / Belt Chain.

- Start the belt by clicking the largest circle on the left, then the smallest circle

& | /O

P
S SOLIDWORKS|  Fle Edt view nsert [Tools

O-a-0- Aldim &

L]

[P ket [ | e
S [E[E[e]®]
\d

[ —

Bloc21
Bloca-1

D'B'ﬁ'@"‘"@ BH®- Sketeht of Part1 * @ search sOLDWORKs Help Q +| 2 + = [ &7 X
a SOLUNJPRKS Applications L B 5
it 2 |8 2 I
€IS Sketcn | "5 sketch Picture.
% .
=3 PLaPEB - ©-v- & D a0 -
St
G, Magnified Seection
[ socseecion
S Lasso Selection
Uy Select Al Culen
Compare
Find/Modiy
Design Checks
6000 6000

Sketch Settings
Blocks

r

,
€ straight ot
,
@ Centerpoint Straight Slot

" | @ 3pointarcsiot
.
€@ Centerpoint Avc St

® Povgon

i v
Model [ 3D Views | Motion St

fgi

[Insert a bet

-

3.000

172in 122190 _Oin

Under Defined __ Editing Sketchl

Ps__ -

in the middle, and last, the one on the right.

- The preview of a belt appears along with the belt length.

v

S ER[e]S

Beltl @

Message

Change parameters for the selected belt or
select Edit Pulleys to change the belt path.

~

[¥] Engage belt
939

Belt Members -~
0 Arcl/Block2-1

Arcl/Block3-1

O
2 Flip belt side
Edit Pulleys

Properties ~
Belt Length:

[ priving
38.14022214in «
[F] Use belt thickness

- The current length of the belt is about 38.140in (3 decimals).

@

6.000

6.000

5.000

3.000

\\
\
. ®

n\%
@
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- Click OK.

- We are going to remove

the 3.000 vertical dimension
for now and later replace it
with an angular dimension.

- The 2 lines on the right
change to the blue color

which indicates an under

defined status.

- Drag the center point of the

-

8

8000

Delete
N\

Bt

4000

largest circle away from the origin.

Drag the center to move

it away from the origin

- Add a Coincident relation

between the center of the

large circle and the origin.

Add Relations L]

Harizontal
Wertical
Coincident

Add a Coincident relation

- Click Rebuild to update

the sketch.

‘@-2-a-FEEes-

le ] [@ | Rebuild ctri+B)
DisplayDelete o= Quick | Rebuilds the part, sssembly, or
Relations  c*RY | Snaps | drawing.

[ |

¥

4000

- Edit the Sketchl from the FeatureManager tree.
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- There should be three blocks tied to the Sketchl.

€ Rl & & >
¥
e Belt Chain_Exe (Default<<Default>_Disy
Sensors
4 Annotatlo
Solid Bodie
55 Material < pecified>
\ﬂ Front Pla
\ﬂ Top Plane @
\Il Right Plan ﬁ%’ o a
0.1
L, origin
-
Blockd -1
Block2-1
Block3-1
&P Belt1 (Length=38.14in)

-

4,000

5.000

4. Adding an angular dimension:

- Select the Smart Dimension command and click the centers of the three circles
in the order as labeled 1, 2, and 3 (clockwise direction).

6.000

1s.07°

Modify
D3@Sketcht

[L15,06636279deg

i)
v x 822>

5.000

\

- Click OK.

- The default angle is about 115° to 122°; we will change it in the next step.

- This angle also determines the length of the belt. Changing this angular
dimension will also change the belt length.
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5. Changing the angular dimension:

- Double click the Angular dimension and change its value to 135.00°.

- Press the Rebuild button on the Modify box to execute the change.

i ~
- .

o 4000 6,000 N

6. Verifying the belt length:

% Bl & & >
N
& Belt Chain_Exe (Default<<Default> _Disj
Sensors
L3 Annotatio
(@] Solid Bodi
& Material < pecified>
m Front PI3

]

u_‘ Top Plan{f—=,]
e

[ Right Pia
I_, Origin

-

Blockl-1

Block2-1

Block3-1

xS 1

Edit Sketch

&P Beltl (Length=38.556in)

- Click OK.

7. Saving your work:

- Edit the Sketchl from the Feature tree and
double click the belt to edit it.

- The dimension change has updated the
belt length to 38.556in.

N
v

135.00°
\ Properties
6.000
5.000 Q

® E R e[S
Beltl

v X

Message
Select the circle or arc to define belt

Belt Members

@

~

members around which the belt will pass

~

Arcl/Block3-1

<> Arcl /Blockl-1
Arcl/Block2-1

Flip belt side

Belt Length:

[ Driving
38.556in
[ Use belt thicknes

Engage belt

P

- Save your work as Belt Chain_Exe.

- Close all documents.
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