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To: Fermilab I-DEAS 3-D Users

Scope: This procedure can be used to model a complicated 3-D tube routing in a manner that can
be easily modified. These steps illustrate how to create a tube with 3 bends but can be extended
to model any 3-D tube with many more bends. Once this part is modeled, there should be no
need to model it again. At any time that a new tube is needed, a copy of this part can be made
and easily modified for the new application. It would be wise to create tubes with 3-bends, 4-
bends, 5-bends, and 6-bends and then store them in the library for future use.

Additionally, these steps can be followed as a training exercise to learn the use of reference
points, coordinate systems, and the sweep command.




STEP 1: Create a part using the BORN method.
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T show cnly the Ref. Pis.,
Click on the "UPDATE" Icon

and then the "REDISPLAY" lcon.

Example points in inches:
(-30,10,20), (-17,12,5), (3,-15,20), (8,-6,-5), (20,0,4)
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Change the coler of each "Bend” Ref. PL.
as a visual aid only.
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STEP 3: Create Reference Points between consecutive bends. Use RMB Between with a 50%
value to place these points. Again, change the color of these reference points only as a visual aid.
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STEP 4: Create coordinate systems at each bend reference point. Locate the C.S. origin on the
reference point. Direct the X-axis toward the previous Ref. Pt. Direct the Y-axis toward the

following Ref. Pt. The axes will be displayed at a 90 degree angle but a plane containing the 3
reference points will be defined.
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STEP 5: Create the wireframe tube path by sketching on each coordinate system’s X-Y plane.
You must first focus the three reference points before creating the 2 straight lines and 1 fillet.
Repeat this process for each coordinate system.

| g@| Sketch in place

Sketch on WWarkplane
t'«z Sketch on path

‘%}; Create Part

=%

¢ -5-0-
L
R

" Lines . FO-Focus
[~ Rectangle by 2 Comers IN-Intersect
jj Fectangle by 3 Corners AL-Align
|T_,3 Fectangle by Center COF-Offset
{} Polygon OF-Options...
A]% Wireframe Fonts MA-MNawvigatar...
+ Paoints WIE-Wiewm
-Backup
B-Cancel &y




i !

" Focus Pt,

1!

1

Focus Pt
Focus Ref. Pts. NOT the C.S. Origin!
Look at the "List" region to see which
item you have selected and, if needed,
use F& (Reccnsider} ta toggle through
the possible item choices.
Focus Pt. <&
Create a Polyiine from Pt. 1 to Pt.2 to Pt.3. FL.2 7
Then create a 2-D fillet between the two lines. T
T ond
Pt. 1
oDELE o 214
G- % T Q N Fadius (g 2
A {:"'1 - ,L’- " |
i Constrain
2 Rt et ** Do NOT Trim —3» 1~ Trm/Edend
bl -|F |- € - I Chein
£-6--
.2 B corce

¢Pt.3




Repeat previous steps for the next bend.
You are now cn a NEVY sketch plane therefare
you MUST re-focus the starting Ref. PL. even if

there is already a focus point there.
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Repeat previous steps for the next bend.
You are now on a NEVY sketch plane therefore
you MUST re-focus the starting Ref. Pt. even if

there is already a focus point thers.
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STEP 6: Create the tube wireframe by first, sketching two concentric circles, with dimensions,
on the Workplane.

Create Tube "Wireframe" yilt J - Q
cn the Workplans,
NQOT on a Coord. Sys. I~ Sketch in place
Sketch anWarkplane
Y t:‘i‘" Sketch on path
E ‘%‘J; Create Part
| B
B TP

MODELER COMMANDS E |

Center Edge
f;} Three Points an

| (™3 Two Points On

{31 -
Q Tanto Three y
&




STEP 7: Create the tube using the Sweep command. Set the RMB Section Options to have
ONLY the Auto Chain and Follow Fillets toggled on. Set the RMB Sweep Options to have the
Move Cross-Section to Path toggled on. Follow the steps below and make sure that you are
reading the Prompt window for instructions.
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The software will autcmatically mcve the
tube wireframe tc the 3-D path by selecting
"Move Cross-Secticns te Path.”

= Mowe Crozs-Sections to Path (—Tﬂggle CN

 Llze Cross-Sedlions in Flace
™ Circular Crogs-Section with unclion
" EMiptical Cross-Section with funchion

Fiess Cancel

Select wireframe here
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The heavy, "Section" will be created from
one end of the wireframs to the other snd

with cnly ane pick cn the wireframe as shown.

Insure that you are reading the "Prompt Region"

for instructions on the steps to follow.
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Pick |.D. and G.D. circles for
the cress-secticn curves and
insure that the directicnal arrows

point in the same direction.
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- Click here when cnmﬁlete.

Completed 3-Bend fube.
The same process can be used
to create tubes with more bends.

To modify the path, CNLY "Modify” the
initial Reference Pcints. These are the
peints at each end and at each bend.

DG NCT use the "Move" command and
DO NOT fry to modify ANY Coordinate Sys.
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STEP 8: Change the tube’s shape by using Modify on the desired reference points. With RMB
Dimension Values, the X, Y, and Z value of the key reference points can be altered. ONLY
modify the original reference points that were used to define the start, end, and bend locations.
The part could be considered complete at this point but the color, mass properties, and any part
annotation could still be added. Congratulations, you are done! Now try this same technique on a
tube with 4-bends, 5-bends, or greater. Then, store these modifiable tubes in a library for future
use by you and other group members.
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Optional: Enhance the part’s ease of use by taking advantage of Part Equations. With Part
Equations, the variables such as the tube I.D. and O.D. as well as the bend radii can be modified
rather quickly to accommodate just about any tube routing with the same number of bends.
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tube_0D=1.1}in| =]
tube_|D=625]in|
bend_1_rad=3.25|in| i i
bend_2_rad=2 75jin Set the Tube size and bend radii hers.
bend_3_rad=3.0|in| B
£
MName Expression Yalue
RF1_X -30 A
RF1_Y 10
RF1_Z 20
RF2_X -17
RFZ2_Y 12
RF2 Z 5 b
RF3 X 3
RF3_Y -5 Modify X, Y, and Z values here.
RF3_Z 20
RF4_X a
RF4_Y -6
RF4_Z =5 -
4 y

| | 3] |nnna 'I

¥ Dimension Variables T e T ite e I

ok | [appy]  Reset|  Concel
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