aNX . | NBLSOIRI2yQ&El OF NB [ o2dzi o5 t Nlassi A

Make a hose

This is more exciting than it souls.
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Changing the View of a Design

-AFT @82dz R2y Qi 4SS | INARR Ay (KS GildaidSragandchenk agoit Gii2Displayihgd
the Layout Grids a matter of preference. When designing for 3D printing, it can be used to represeniittiglate

- click on theOrbit tool and click somewhere on theridto practice rotating and changing the angle of the view.
- click on thePantool and then on theGridto practice moving the view laterally.

- after using theOrbitor Pantool one must press th&sc keyo exit that mode.

- use theMouse Wheelto practice Zooming in and out.
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Grid and Snapmenu and checkayout Grid It is
Pantool persoVaI preference to have tkyérid visible or 1
Orbit tool

Here is a closep of the View Cube at the top right of the window.

- click on theView Cubeand move the cube while holding the mouse button down. This is another way to rotate the view.
- click on the Top of the View Cube and note how the view just jumped to a Top View.

The View Cube now resembles that on the right.

- click on theCurved Arrowsat the upper right of the View Cube and practice Rotating the View.
- click on theArrows at the sides of the View Cube to practice jumping to various Views.
- click on theHomeicon to the upper left of the View Cube. This can always be used to reset the view to the Home View




Starting aDesign in Fusio{START HERE)

- openFusia. If there is no icon on the Desktop, use the Windows search (magnifying glass icon) afid P&
- from top Fileicon selecSaveand name the file.
Use your name followed byHose e.g. JoeBarbetta Hose (note the use of the underscore)
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Fusion on a different computer, your projects will be available.

As you work you may want to occasionally save your work in case Fusion crashes or we lose power.

- in the left"BROWSERlick thearrow next to Document Settings

- click on theedit iconthat appgars to the right when you hover ovgnits
- ensureActive Unitsyre setoUnits: in, ouncemasand clickOK You can also enabB8et as Defaulif it is not grayed out.
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Note that the default units are in mm, which we just changed to inches.

Did you know that the default units have changed over the
years?The earliest grsionusedcubits aghe defaultunit.



Creating the First Sketch

Note that a Fusion expert may tell you to create a Component first. JusDsasg. I'm just makinga hose"

- select the topCreate Sketchool and click on thdottom rhombusto select the XY Plane.
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-zoom in as shown below. The scale labels can give an idea of how far one is zoomed/iew Ceshould indicate you
are sketching on th&op X-YPlane

- click on thearrow next to the Sketches folder to open it
- right click o the Sketch name, sel&#namefrom the menu and rename the SketchRdtingsGroup TOP
- nextselect theLinetogl and click on th&€onstruction icorfor Linetypeto highlight it blue.
fend the lindo the right, typeb, and.press th&nter key
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- select theLinetool again and click on thend of the last ling extend theline upward, type 3, and press th&nter key
Note that the lines are dashed because Constructiomines are being drawn.
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- drag the5.00 dimension value dowmand the3.00 dimension to the rightis shown below. This is done just to clean up the
sketch.
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- click on theConstructionicon again to remove the highlighting. Lines drawn now should be solid.
- from the CREATHEenu selecRectangleand Center Rectangle
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- click on theOriginto define the center point of the rectangle

- extend the rectangle out, typ#, press theTab key typel again, and press thénter key The Tab key allows one to toggle
between the height and width of the rectangle.

- at the end of the Viertical lineperform the same operation to create a 1 x 1 rectangle there as well

- clickFinish Sketc
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- click on theHomeicon at theView Cube—

- select theExtrudetool and click oreach rectangldo cause them to turn blue
- in the Distancebox enterl and clickOK e should now be 2 gray cubes that are 1 in x 1 in.
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This is theasult of the extrude.
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- zoom into the top of thelst cube
- selectCreate Sketckand click on theop faceof the left cube.
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- rename the Sétch toFittingl
- select theCenter Diameter Circlelf it is not visible, find it in the CREATE meiter Circle.

- click on thecenter of the cube surfacewhich is the origin in this case, and extend the circle outward
-type 0.187and press thdenter key
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- select theOffsettool. If it is not visible, find it in thBIODIFYmenu, andclick on thecirclejust created

- enter a value 0f0.031(note the minus signfpr Distancewhich should result in a r¢d cirdie appear inside of the blue
circle. If needed, one can click on the Flip icon to move the red circle inside.
- clickOKand thenFinish Sketch
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- click on theHomeicon at theView Cube
- select theExtrudetool and click on theegion between the two circles
- enter 0.5for Distance

- ensurethe Operationis Joinand clickOK
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The result should look like that below.
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- zoomout and then zooninto the 2nd cube
- selectCreate Sketcland click on theside faceof the cube One may need to zoom out and zoom back to this cube.
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- rename the Sketch t&itting2
- click on theConstructionicon to highlight it blue
- select theLinetool and move the mouse along the left edge of the cube untilthe triangleshows and click on thapot
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- click on theConstructionicon again tdurn off the blue highlighting

- select theCenter Diameter CircleMove the mouse over the dashed line until thlee triangleappears and then click there
SOLID SURFACE MESH SHEET METAL PLASTIC MANAGE UTILITIES SKETCH

DESIGN ~ O] \J' AB "_" I/ B %; @ ’,f'\_,; - L!F @T RoTr

CREATE ~ MODIFY * DNSTRAINTS ~ CONFIGURE ~ INSPECT *

+4 BROWSER e

PRE ol @  JoeBarbetta_Hose v1 (U]

D %k Document Settings

@ SKETCHPALETTE

¥ Feature Options

[ Bl Named Views Circle O O ®)
b & il Orgin 12
I @ i Bodes
4 @ §ll Skeiches ¥ Options
& 14 FittingsGroup Linetype < U
o 1'_'"7' — Look At =]
BN - Sketch Grid (¥}
snap

As this magnified view shows, a
blue X will also appear on the edg

[ T . A
- extend the circle outwardtype0.187, andpress theEnter key
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The result should look like that below.




- select theOffsettool. If it is not visible, find it in thMMIODIFYmenu, andclick on thecirclejust created

- enter a value 0f0.031(note the minus sign), fdbistancewhich should result in a ref circle to appear inside of the blue
circle. If needed, one can click on the Flip icon to move the red circle inside.
- clickOK
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- drag the2 dimension valueso clean up the Sketch and cliEkiish Sketch
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- click on theHomeicon at theView Cubeand zoom into the2nd cube

- select theExtrudetool and click on theegion between the two circles
- enter 0.5for Distance

- ensure theOperationis Joinand clickOK
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This should be the result of the Extrude operation.
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Setting the Material

- click on theHomeicon at theView Cube
- click on thearrow for Bodiesto open that group
- right-click opBodyland selecfPhysical Material

(¥ Document Settings

& @Ml Orgin

>
[ /B8 Named Views
>
4 © 3. 59985,

Lol @ | Body1 4’
Move/Copy M
@ (] Boay2
o
= = Move to Group
4 © gl Sketches
- i} create Components from Bodies
& |4 Fittingsd
r—s l‘i* Create Selection Set
& |4 Fitting?
— | configure
& |4 Fiting2 | =

EE Enable Contact Sets

¢ Physical Material

[ Y ——— n Aecinne nl

- click onthe Metal folderto access the metal selections
- scroll downto find Brass
- drag its icon onto the cube
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- drag theBrass icon onto the other cubas well and close the PHYSICAL MATERIAL window
The result appears below.
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Continued on the next page.



Creating a 3D Sketch for the Tube Path

- zoom into theleft cubeas shown below.
- selectCreate Sketcland click on thdottom rhombus Do not click on the cube.
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- rename the Sketch tblosePath
- check the3D Sketcrcheckbox
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- turn the View Cubeo achieve a viewef the 1st cubesimilar to that below
- from the CREATHenu selecProject / Includeand Include3D Geometry
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-click on theintersectiQI of the extruded tube with the cube
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- click on theouter edge at the end of the extruded tube
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- select theLinetool and click on the point in theenter of the circleindicated with the arrow
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- click oncenter of thecircleindicated by the arrow angress theEsc Key The value of 0.500 does not need to be entered. It
will show automatica
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This is the result of the line created.
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- zoomout and then zooninto the extruded tube of thether bodyandrotate the view

- perform the same operations thelst cube as listed here

- from the CREATEenu selecProject / Includeand Include3D Geometry

- click on theintersection of the extruded tube with the cube

- click on theouter edge at the end of the extruded tube

- select theLinetool and click on the point in theenter of the circleindicated with the arrow
- click on thepoint in thecenter of the circleindicated with the arronand press thdesc ky
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- zoom out to view both cubesNote that Finish Sketch shouldot be clicked yet.
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- from the CREATHEenu selecSplineandFit Point Spline
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- zoom into the extruded tube on the top of the left cube

- click on thetop endpointof the line
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- zoom outusing the Mousewhedb view both view cubes anclick in the ar@a shown. The position is not critical.
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- click agin in the area shown Again, the position is not critical.
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- press theEnter key
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- from the CONSTRAINTTS®enu seleciTangent
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- click on thestraight lineand then click on theplinecurve
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- press theEsc key
The part of the curve should straightenline with the tube line and th&angent symboshould appear.
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These next steps will be annoying.
The spline was created as a 3D Sketch, which is not as intuitive as working with a 2D Sketch on a plane. Howevéugnt can

manipulating a spline curve in 3D space. Caxechange the view between top, front, and left or righhile manipulating the
curve in 3D spaceAlso note that your spline may look different from that shown because the exact points in 3D space for

the 2 middle points were not specified.

The curve has to be adjusted so it is close to being aligned with the top tube of the left Hud@oints on the curve can be
moved and when a point is selected light blue lines with small blue circles at the ends will appear. These light Bleartircle
be moved to adjust the curvatur a point. These are calledandles After adjusting a handle click on the background.

- as mentioned, adjust the spline so that it is close to being aligned withxiseof the top tube

Moving this point upwardirstmay help.

Here the spline is perfectly aligned
because a Tangent constraint was adde

o)
but the spline has to be somewhat align
before the Tangent constraint is used.
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Here is a view where the spline was adjusted so that is is close to being aligned with the tube extrusion. One of the handl
was used to help with the adjustment.

After using a handle, click anywhere on tt
background to complete the operation.

- as done with the 1st extruded tube, selé@@ngentfrom the CONSTRAINT&enu
- click on thestraight lineand then click on thepline curve
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The part of the curve should straightenline with the tube line and th@angent symbokhould appear.
- press theEsc key

-zoom out and the end of each tube extrusion should haVarmgentconstraint symbol

As mentioned before, your spline curve at this point may look very different, especially if additional points were adglbd. M:
82dz KIR (22 YdzOK Fdzy IyR @2dz (dz2NYySR (G(KS &L AYS AylGeply
where you create a crazy roller coaster and get the riders to vomit?




Creating a Pipe

Fusion has Ripetool that creates a pipe or tube that follows the line or curve on either a 2D or 3D Sketch to create a new
body. Note that traditionally, one would construcPéaneAlong Path, then create a sketch on that plane for tbesssection
of the pipe or tube, and then use ttf&weeptool. ThePipetool is a short cut that combines these steps.

- click onFinish

Retch

- from the CREATEenu selecPipeand click on thé&plinecurve
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- set theSection Sizéo 0.25and set theSection Thicknes® 0.031
- check theHollow checkbox
- setOperationto New Bodyand clickOK
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Setting the Physical Material

- click on thearrow for the Bodiesfolder
- renameBody3to Hose
- right-click onjiosegnd selecPhysical Material
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- click on theMetal folder to close it anapenthe Plasticfolder
- scroll down toPhenolic Resimnddrag its icon onto the tube

Note that tubing would never be made from Phenolic Resin. Tubing is often made of Vinyl, which is primarily PVC with a |
percentage of plasticizers. Phenolic Resin wa chosen because it is a translucent plastic in the library with a color.
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- at the top of the PHYSICAL MATERIAL windowsdlighton thePhenolic Reis iconand selecEdit
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- click onAdvanced

Phenolic Resin

Density 0.798 ouncemass / in*3 =

Advanced...

Done

- select theAppearanceab
- double-click onthe Colorbox
\
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- click on aBasic colobox or on theColor Gradientox to select any color that you want. The right dfightnessbar can be
used to lighten br darken the color.

- clickOK
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- click onOKand thenclick on theClose buttonat the bottom of thePHYSICAL MATERIiI#hdow
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Using the Render Workspace

- using theWorkspacebox, selecRENDER
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- from the IN-CANVAS RENDHEfNu, selectn-Canvas Render

- at the Progress bar at the bottom right of the Fusion screen move the slider from Enxdelientto underFinal
If renders are taking too long, for example, more than 2 minutes, the slider can be mo ck tBwaetisnt




