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This is a step by step guide to route cable and hoses. On the scene are basic shapes with no actual fittings,
using only points to start with as the objective is to create the path for the routing. Please not the items on the
Scene Tree as it shows the created 2D profile and 3D curve parts. The images will done on a whole scene

image to provide a consistent guide flow. It may be repetitive but it will reflect what was actually done on the
screen. Angle Bracket or Greater Than symbol is used to denote Next.
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On the Scene Tree, select and suppress Part9 Pump so it will not be obstructive to the view during this part of
the guide.

Please note on this working scene properties what is ticked to show are: Position Dimension, Sizebox Dimensions, Coordinate
System, World Coordinate Axes and Datum Plane/Axis/Point. Coordinate System can be turn on or off by the A key
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Click the 2D Shape Sketch button from the Sketch Tab. Tick the Point from the 2D Sketch Placement Type
dialogue pane. This will create the first 2D Profilell or Line A on the center point of the slot surface.
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Use the scroll wheel to zoom in or the key F5 and F3 to orbit the view from the scene.
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Using the F10 key to activate the TriBall, select the Y axis handle to rotate 90°
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Select and tick Right from the Camera Picker at the Screen Navigation Tool. This is done so when start drawing
the polyline it will be on the consistent horizontal upright view, please note the only drawback is that the Horizontal
(L) Construction Line and Vertical (W) Construction Line are switched or oriented differently than letting the
default 2D sketching view on a verrtical mode. This maybe resolve by rotating X axis on the drawing grid with
Triball earlier but this will be an extra step to do.
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Select and click Shaded With Hidden Edges from the Screen Navigation Render Tool
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Set the construction lines as it goes to the center of the holding blocks.
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Select and draw with the polyline.
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Apply the fillets on the corners of the polyline and select click Finish
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The first 2D Profile11 or Line A path. It is a 2D line path in the Y and Z axis. This Line A path will be copied to
the left and edited so it goes from the Y, Z, and X axes.

Skeetch Drewing Mlodify Constrmnts

3% B

[ 3 0:\IRO%CAD 2014\ Training|Rowting201 i

-+ Global Coordinate System

o @ Partz

@ Parts

& @ Parts

4 i Parts

4 d Party

& @ Partsz

% Partl4

w - Partld

w - Parti4

w- i Partld

@ @ Partld

@ Partld

@ Partld

@ Partid

@ i Partld

& Partls

4 @ Parts Power
& Parts Pump

+ @ Parti0 C Fanel

# - Partil Bed

w-f Parti2

- Parti2

B
;4

T EFEL
O

Ho /triBdaB00000Ir fooalryeesif AhSoRanlid Al Bl rrtrtyy BN | =7
For Hel, press F1 | ViewssellDe 643 Units mm deg 'Q'GL 5 % Eilﬁ‘ [GEr BT * [Defait -




Select the 2D Profilell > F10 > click the X axis handle for the TriBall > click and hold right mouse button > drag to

the left till it picks the point of the radius center of the slot arc. Select copy and it will display the information on the
dialogue box.
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Select the second 2D Profilel1l or Line B and go to Edit. This will involve deleting a fillet, a line and editing a length.
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On the 2D editing screen, select the fillet and delete. Likewise, also delete the vertical line on the left.

e T T o L=
. 5

Feature Sketch

V’ DPohdne [T Rectangle = Dflipee = MiFemuls  FProject - Sg Move JbOffnt {7 Filet = 3 Tpen % o Horzental G Tangerd = Equal Length & Coincident 35 Penetrating Peant W
" TwoPaint = (%) Center Badius = o/ Bipline = = Point () Rotste (i Merror = Extend [k Chear Duplicate | Wertical T Paralled ™. Colnear  =|=Mimor [ Eda Dimension :

hobh op Centesline = % By Twe Endpoints = B Text [ Constraction Bllscale  §glinear Patter = _y- Splt nlmp,'l" . b Perpendicular ) Contentric # Midpoint = Frced Depler

_ Sketch Dyawing Moy Constraints Drsplay

;

Buwvser L

Ftlnpeﬂiu Rix - 'K'
Misiage P-ﬁ Q L
Sy = Block H Block
LBBOadm- =
XTI EBNO a &
Property 5 Slab H Siab
e E— !
[ Wi a5 Construstion
fﬂywrc:-enm Ey -{3

Shat H St
Sebect Outline
Use Ohsthne for Constsctson Cnily ' Q
Create Cylinder  H Cylinder |
Curve Properies_
B pert g 9
Elipse H Elipse
Faly H Faky
e 4
Sphere W Sphere
§
v B
P M Fie

1 Sarfacer | Shupet n.dﬂhm =
#l2/6T1800000000 7 a0 oaipde2gs - S008I 00 k) PREER Gl N |~ -
Kol | XAV MOMEZO00 Unizmmdes B R -G - (B k- & T R uan e R




Move the remaining endpoint to the center of the third cable block hole.
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Select 2D Sketch and pick the endpoint of the line. Key F3 to Orbit or rotate the scene and activate the TriBall
(F10) to orient the drawing grid flat to the surface.

DREBEEHFA LS 2L ARy —  RONCAD 214 (NER) - [Raubng L cr"]

les G 2

e - P 0@ H

Feature Sketch Surface Assemibly Sheet Metal Took Wirualization Annotation Commen Add-Ins
<2 Pohdne T Rectangle - ErElipe - 50 Formala FrProject - g Move S Offret TlFibet = M Teien % o Horzontal O Tangert == EqualLength . Coincident 252 Penetrating Pert &
A Two Point = (%) Center Badss =~/ Bipline =+ Point ) Botste [ Miror - Estend [J Clear Duplicate | Wertical = Paralled ™, Colinear o s Miror [[¥ Edit Dirnension
Firish Smart Displ
| b Contelane: s 7% By Tvet Endpoints = i Tet 2 Construstion Bl scabe 32 Linear Pattern - |- Spht i b Perpendicular € Contentiic o Midpoint . Fixed Py
Shetch Drawing Modify Constraints Diexplay
 Routing?0Lics* - | Catalog Biowses B ox
Properties B ox
Mg =
S @
Actioe Block H Block
i =
o ' a g
| Display Geid x
Mager dimm) | 154000 Slab H Slab
Magor Yimm) [ 254000 o E|
Minor Kiener) (63500 v
Shot H Shat

Minos Y{mm) | 6.3500
Snap to Geid

1 Snap to Constnection Geometry
Hide Edited Intelishape

Hide Edited Part
Hide A1
@ Display All v @
= Ellgse M Elipse
q
y &
Paly H Poly

Sphere H Sphere

v B
P H Pig

Swfaces  Shapes | Advshaps W

4.

B Scene 5, Search ¥ Propertses
26T 000000000 r Ao Jang s g0 elie 00 -2 PEEFL YRR N |- <0
| XATIISAY:OLAMZ0000  Unitzmen deg O 0 - - (P -y - @ G- (-1 B b ke - Defatt -

Drag curror to rotate TnBall stcund aen.,



Draw the 2 point line on the Y axis of the grid as shown

® 0 B = B

[ ) (Y[ e T e S o) s

Festure | Sieich Surface Aszemibly Sheet heetal Teok Visualzation Annctation Common Add-Ins Styles - @ ol =N
o Bohdane T Rectandge - B Plepe & & Project - b Move s Dffzet (T Fillet = 3 Tom % = Horizontal G Tangera = Equel Length _¢& Coincident 62 Penetrating Point "/l
o TyoPoink=| (%) Center Badius = o Bipline = = Point (3 Rotste (b Meerce = Eutend [k Clear Duphoate 1 Wertical = Paralied ™, Colmear =+ Mitrar [ Eda Dimenguan _‘,.-'""
Firsh . ' 5 Dusplr
e CenterLine - ¥ * By Two Endpoints = A, Test 1 Constnaction Bllscale I alinear Pattern - -y Split u"n:'::n - b Perpendicules @) Concentric .+ Madpoint = Ficed i)
Sketch Dewrwing Modity Consiraints Display
- Itgu — - % w | Culalog Bigwier L
Properties Box »
Mevage [ # Q L
Property . e Block  HBock
Inpest Cocedinatetmend| TELNEN] |
engkher TR | Q
Lrgleideg | 50 | A
Ui a5 Constauethen Slab H Shah
Lock HorizontalVertical Drag i
[#| Show Curve Dimengions | L Q
#] Shevw Endpaint Dimension
| ] Reverse Cunve Dimension Divection Slat H Slat
Cylinder  H Cylinder

R
>0

Sworfsces | thapes  Adviheps W

A Scene T Search B Properties
DAL TIEL0O00AR0IS A e e RS BRSOBASS AR DA N LR N | -7}
Spedify the tecond pont of the Ene of fight dhek 10 specify the shope and the kength, Costdinate Unite mm, deg T4 L - 5 -1 - by - g G- @ B- G 5oy T




Select 2D Sketch and pick the endpoint of the line and draw a 2 point line as shown on the vertical Y axis of
the drawing grid.
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The created 3D sketch guide for Line B that is composed of: 2" 2D Profile11, 2D Profile13 and 2D Profile14

E

":| m- [ntersection Cunve & Bo-Parametiic Curnve

& Picjection Curve. ] Wrap Curve

e

B2 Eormuls Curve £ Propection Cgmbine Cunve | 75" Merge Curves

0 Corve

8

XA/

&+ @ Fart10 C Fanel

& Fart1l Bed

& Farm12

-l Part12
B 2D Profife11 -
] 2D Profile11 -
[ 20 Profile13 -
[E] 20 erofile1s -

&g Constraints
i B Comeras

w¥ Uty
“ 11

B Scene | S Search BPID‘PE'EB LRSS b
00000 G0

#lo

5 e | 0
ot ool W 3 I o

[ 3D Curve Edet

“Add-Ins

TrimsSpit 30 Curves [l Spn Swface @ Mesh Sudace Bl Soliddfy 85 Extend Surface €% Untrim Surface

B Syeep Surlace @ Buled Surface Sl Spw B Offset Surface & Patch Surdace
P loft Sixface. T Extract Surface S Eillet Surface Py Iim I Merge Surface
Surface

30 Curve Eda

Surface Edit

i
!

0 :3 {4 (O @ i IQ

<

7

H Pie

AlsOBentiodd - Raelivn: RNli—re

| e B ﬁ. j. '

o PR

Foe Help, press FL

| Viewssell0x66 Untsmmdy O 00 (D - % 6 60 (18 (@] b am

Swrfaces  Shapes . Adviheps W

- Dot -



| have renamed the 2™ 2D Proifile1l to 12 to avoid confusion. To extract a 3D Curve Part for 2D Profile1l go to the
Surface tab > select 2D Profile1l from the Scene tree > click Extract Curve. On the Scene Tree there is a Partl
3D curve created. For Line B or the following 2D Profile 12,13,14 extracting the 2D profiles will not create a 3D
Curve part it is not registered as a single profile even when selected from the Extract Curve Geometry Selection
pane.
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Again, I've used F3 to Orbit/orient the scene. | have edited 2D Profile12 to remove fillets so it easier to use as a
guide for creating a new 3D Curve.

FORICAD XE4 (HFAS TR oading T ecs”
Surface Sheet hetal Teok Visualization Anncistion Common Add-fre
Q m ] Intersection Curve & leo-Parametric Curve ME TonSpht 30 Cunves | (3 Spin Sufece € Motk Surface Bl Sty B Extend Surfsce 2% Untrim Surface
¥
% Formuta Curve [ Projectson Combine Curve | 21 Menge Curves @ Sveep Surface @y Buled Surface S Sew By Offset Surface o Patch Surface
O t
Ein-t E;E:i ;-'-5 Prajectson Curae E'ﬂup Curve ] e Edil H’Lu[‘: Surface z Estrast Surface qa-bllz'. Surfice %lﬂn I:ng! Surlate
30 Curve 30 Curve Edit Srface Surface Edit
gy =

Scene oo
| M DeVROHCAD 2004\ Training)Routing0- -
|| @J Global Coordinate System | &

& [ Copy Card=C
| gt Shifte Dedete
| i}

Delete Dielste
&

*

o
L
3
&
&
x Hide Selected

& Hide Unielected

“ Show All

& Show Selected

' Thow Selected and Sub Bem
B

Reverse direction

Feoged in Pareed
Zoom to Selection
Firsd on S2ene Brorader
Suppress

L ad LE L 38X

FooE o

%Eﬂlﬁlfﬂ@lﬂ ““%;bbbiih-‘b“‘bbb

1
B

(B &40

30 Curve Propertied

Earti?
| B
B seene Sy sescch [ Propertien

B>/ fTIHo0000000I  fnhesideegfig - lsoBa €1 b b3 )

Catalog Brewser LI
K.
¥y < 3
Block H Black
Si_a:r H Sish
E|
| ¥ Q
Slat H Slat

Elipse  HEBpos
y &
Poly H Faly

Edit a selected 30 Curve definfica. | Viewsze UM &3 Untemmdes TG - (P -% @ &0 G- - (%] b oA - Dot - S



Select 3D Curve and use Polyline and follow the Line B 2D drawing path.
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Apply the necessary fillets on the corners after creating the 3D Polyline.
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3D Curve with the applied corner fillets
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Create 2D Sketch profile for the cable to be created with Sweep. Select the center point of the diameter of the slot
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Draw a 20 mm diameter cable reference. Note the view goes on Top View of the drawing grid however the grid
was covered by the part on top of the slot
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As on the Scene tree, the 2D Shape Sketch created 2D Profile18. This copied via the TriBall (F10) click the X axis
handle and right click hold and drag 40 mm to the right.

Feature Sketch Surface Adrembdy Sheet Metal Tools Visualization Annctation Comman Add-Ins
@ m ) Itersection Curve £ Bo-Parametric Curve ME TriengSphit 30 Curves [ Spin Surface o Mesh Sudace Bl Solidity BF Exrend Surtace @ Untrim Sudlace

22 Forrmuls Curve [ Projection Combine Curve | 252 Merge Curves @) Sweep Surface @ Buled Sudace S Sew B Offset Surface 9 Patch Surface
‘:EL ?E:: & Progection Curve 3] Wrap Curve B 3D Curve Edit D iof Sutace L Estract Surface  “S)Eillet Surface G Trim X Mierge Surlace
30 Curve D Curve Edit Farface Surface Bda
[ 7 Routingz0nics” | ; . = Catslog Broveer 2%
o B X
= 8 &
i Obsidian  Copper
4 @
=3
Rubiber Orange
Plastic
P ': ?,;_
i P
Gold Farcelain

# i
o FE
Shimy  Shiry White
e Calrman

Chiny Teal Shiny Purphe

8 o

Shiry Red  Shiry I

= 2 I v Wl = |
Ji scene @ Sescch [B] Propesties o P e
B /0 TIB00000000I c s 2sis - dikSoBanlitdd - 3B livrnsrbytlis - 1<

[V in b e Q00 @ A @ R L o A



2D Profile18 is renamed to 2D Profile18B and 2D Profile18A accordingly.
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To Sweep this 3D Curves, use Sweep from the Feature tab
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As a drawn profile was created as reference for the Sweep, this type of Create a sweep window is displayed.
Note that the Create a sweep window without a profile looks different from this one.
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Part41 is the created Sweep from 2D Profile18A. Repeat the same process for 2D Profile 18B
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Part42 is the created sweep. The difference from Part41 is that the Sweep travels to Z, Y and X axes.
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For the next routed part, select Part42 > TriBall(F10) > click on X axis handle > right click and hold mouse
button move to the right at 80 mm.
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Rename the copy of Part42 to Part43. Select Part43 from the Scene Tree > Feature > Transform > Mirror
Feature > About Length
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Surfaces was applied to the cables
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Hydraulic hose and power cables will be created using 3D Curve Tools. On the scene image, a floor slab was
place as reference to the work area. On the Scene Tree, a list of 2D profile created for connection points.

Note that when placing a 3D curve on existing geometry, by default it will extend in any direction from the selected geometry.
Depress the Shift key prior to clicking on the geometry to enable it to extend perpendicular from the selected geometry — IRONCAD
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It is easier to manage making 2D Shape for the hoses from the hydraulic cylinder as it is on the Y and Z axes
before it drops of the porximity of that part and connects to the pump block. A 2D Polyline Sketch and fillet was
applied in this 2D scene
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Do the same for 2D Profile21 / Hose A.
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Copy and position the created 2D Profile 50 and 57 accordingly. Notice that the Position Dimensions is
activate on the scene it can precisely placed
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Select Partl0 C Panel and Part1l Bed and apply the Ghost feature from the Tools tab so it is easier to use the
3D Curve Tools to create the 3D path connections
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Trace the 2D Profile50 path with Insert Line, Inset Arc, Insert Polyline to create the 3D path. Using the Triball to
move the points preceding the polyline after the arc onwards till the final corner to attach the end on the 2D

Profile drawn on the Part9 Pump. This created 3D Curve Part30
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Suppress the 1* 2D Profile50 from the Scene Tree.

and the 3D Guide Curve
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Part56 Hose created
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Create 3D Curve wiring using the Insert Connector tool. Note that using the Insert Connector Tool can produce
different paths depending on the features used. First screen shows the Planar Connector Options set by the
program.
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Create 3D Curve wiring using the Insert Connector and Create Smoothly Connected Curve tool. The Planar
Connector Options set with Create fillet option.

Ci

Add-Ins
srves | [ SpinSurfsce & Mok Suface | Bl Soluity £ Extend Surtace @ Untrim Surface

@ Swreep Surtsce @y Buled Sufface | B Sew g Offcet Surfece iy Batch Surece
B Lot Surtece T Bract Suface | “SEillet Surfade P Tim W Merge Surface
Surface Surtace EdR |
.y
Me Block H Block
30 Path
30 Cures Tt B {?
o A oy o Sish H Slab
4+ el w @ ||
el xj= st H St
30 Curve Options .
Eocndnale Input Locaton: v 9
Cylinder  H Cylndar
171 Use Lol Coomdinates .
B _' 0
Offset Vakie: 01 Elpss  HElpsa
| e e Sodoched Plare
| Lisohostl Sedectd Plares , 7
WreCooe [0 [+] Faly H Poly
Sphere H Sphare
Fia H Pig

L Scene G Search B Properties | 30 Path |
Blo/ e rlZ00000000Ir o cHlsoBenlie A0 e v rerauy kNl =] _
Pick the finsl veter. L | Viewszeu2x6t3  Untsmndeg QD0 -G - -4 W& (T @ Rk o oPae < Defaut - &




peich | Sudace | Assermibh

B sty B Estend Surface & Unt

g B g Offet S

*;I Fillet Suifsce % Trem ¥ Mege Sufece
Surface Edit

B Intersexction Curve & Tso-Barsmetric Curve M Trim/Spla 30 Curves

E i

a0 Exdyact = : = e
olectsn Curve Wrap Curee B 30 Curee Edd
Curve  Curee & Projectson Curve [ Wrap Curve B 30 Curen Ed

jection Cgmbine Curce | 2L Merge Cunves

T Pornuia Curve (B

30 Curve 30 Cueve Edit

[F Routing200Bjcs” |

30 Path- 2x
v e

w o
30 Fath a
30 Corvn Tocks

£l & | 8 o
rlHEF ~ el
2 X

30 Curwe Dpbions
Coscadinatn brput Localn

7 U Lozl Coordinastes
Filet Fladu 10
izl Vabse: 0
|| Snisp ba Sabached Plans
L | Londlcsfil G miinc ] Plane

o e 1

I Scene. By semch B Propeies | 30 Fth |
B2/ TIHOOR 00000 i o2 2fiF Bl soBHenliddd - el s nturtyr N i<l
g cumetio s ¥pe sidesmor e and own | Viewsselleets  Unsemmdey B0 -0 - @& @8 & oyem - Detuit - %




3D Curve path created with Planar Connection Option at default. Point drag with TriBall, if points moved by
mouse pointer, orientation cannot be controlled properly
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On this scene, create 2D sketch of 5 20 mm reference power points
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After drawing a 2D sketch reference 20 mm @ of a power point, select Move from the Actions dialogue panel.
Actions |

SEO &b

T (0 @ S £ %o

On the Parameters, enter 50 for X > tick Copy with the Copy Number 2 > tick OK check symbol. Repeat the
process but enter -50 for X. It was done this way because the 25 mm @ was drawn on the center of the 2D
Sketch drawing grid.
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Once the 3D Curve polyline has been created, press the A key to show all planes and adjust the the size of the
XY plane to guide the TriBall on that plane Alternatively, the Z key will display the XY plane only.
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With the wiring cables Part72 created from the Part10 C Panel, the 3D Curve Tool Insert Polyline and Insert
Connector will be used to connect with the other components of the machinery.
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Using Insert Polyline offers more control when a straight forward connector is required. Use the TriBall to
position the points of the created polyline. Use the F3 Orbit Camera or Camera Picker to position the point
with the TriBall. It will also help switching off the Perspective Camera F9 so the points moved by the Triball
tool will be in plane working plane. Use Insert Fillet to smooth the connection. Orbit the scene so it give you a
good view when using Insert Fillet so you will not get a series warning prompts the Fillet Radius is to big. If
faced with that situation, key Esc.
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Using Insert Connector is best used for short connections. Also picking the right starting point from either object
can produce better or unyielding result. This was connection was done top > down and the flow was smooth.
Earlier it was drawn with bottom > up and the created corners that seem unaware of the plane it was going to.

This created 3D Curve Part46

858 Extend Surface @ Untrim Surfece
e DTS Curve (G Projectson Cgmibine Curce -1 Merge Curves . e 4] f ﬂ.g Wiset Surface & Patch Suxface
- & Projection Curve. [ Wrap Curve B 30 Curee Edit B Loft Surfsce. X Etract Surface | “S)Ellet Surfsce G Trem W Mesge Surfece
30 Curve 30 Curve Edit Lurface Surface Edit
| Routing2048cs* | v | Catalog Browses o %
30 Path ¥ x = |
v X &8

Mesage
30 Path
0 Curen Tosk

) 1| A of
rlHF . g
2 Xl

Coscadinatn bgut Localon

:

7 U Lozl Coordinastes
Filet Fladu 10
izl Vabse: 0
Srisp bo Salackad Plans
Lokl Smached Flane

o e

T

i

{6 29 IW (9 1@ iF 1@
io o

& Scene Gy sench B properties 30 S = )
BioXerino0oeoooppirnteaipeessrnlsonasRoan=assgel znsrpnyulisi=xzx= =~ =
For Help, press 1 | ViewszelDx 63 Unsmmdeg G - - -4 @ G (5 8 (&) b pan loetwit -




With a 3D Path created with Insert Line, Polyline or Connector and get
this screen prompt when creating a sweep, go Merge Curves so it will i s o s 0 s
create a single 3D path. Cick Yer youant Repicke-adt 0 comey

click Ma if you allow sharp comers in the sweep body,
or click Cancel if you want to cancel the operation.
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On the 5™ cable, Move Face command is necessary to allow a cable routing space to connect to the pump module.
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After the face has been moved, create the 3D Curve andnOn the 3D Curve Tools, select Insert Line. Depress
SHIFT key before picking the center of the profile to create a perpendicular line. Insert Polyline to create the path
for the connection to the pump module. Adjust the points with the TriBall to create the desired routing path. Apply
the necessary fillets on the corners of the created path.
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Power line cable routing from the Part10 C Panel to the modules.
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