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1. Quick Start

This section mainly brief the TubesT operation flow in simple description. Details

and application cases will be illustrated in later sections.

1.1 User Interface

& L [ — & 0
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L tube(R) Width200 X Height100
Ports type::1
Parts Qty:10

9>
Ellipse_Section Width100 X Height50
Parts type::1

uuuuuuuu

Parts Qty:10

\\\\\\\\\\\

Title Bar (on the very top) shows software version. Underneath is Menu Bar
where listed function buttons in groups. To the left is Part List, to the right is Layer

Tools. At the very bottom are Nesting List and System Log.

Double click the part in left list will display full image of this part in editing

window. The part marked by red dot is the one displayed full image. The part marked

with indicates it's created by TubesT, double click it will open 'Tube Draw'

workspace to modify part design.
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Rect tube Width60 X Height40 X R3
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40mmXE0mmx 200mm
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L tube{R) Width200 X Height100
100mmX 200mmy 200mm

10 / 10

1.2 Operation Flow

Modify Set Nest ) Sort ) Export

Above chart demonstrates TubesT operation flow, next will be brief steps of each
process.

1.2.1 Add Parts

Click ‘:H: in part list and select 'Import from existing file'.

Browse from file folder and select the file needed (igs, sat or jhb file format).
Check the part preview and geometry dimension which have to be same with your

original part design, then click 'Open' import the parts in TubesT.

Lookin: [ st 2¢E04 -l - @ Square tube Width38 X RO X Lengthgs.509 v Preview
e Name - - Daie modified - Type - Size -
i B ] : - |
-

w
File pame AERIERERHIS NG IGS () igs - Open
Files of type: Al Support Documents - Cancel
Extrusion(P): v Auto X ¥ 7
Select contour ¥ Outer Inner All Bevel In-part shape

Sectionsteel ¥ LICprofle  Qutlead: i
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Please take notice that for profile/section steel you must check 'L/C profile'

option.
1.2.1 Modify Design

TubesT allows user to edit part design by rotating part, modifying geometry

vector, break line, join lines and drawing wrap etc.

For example, to make a part design fit for laser cutting, like the shape in below
demonstration, you have to delete the unnecessary tool path and add lead line, or
modify the 3D vector at corner position by which it changes the direction of laser
head towards corner and avoid collision. More details and applications will be

introduced in later chapter.

Original

design
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1.2.2 Set Technique

By setting technique to part design including lead line, kerf compensation and
pair-hole etc., can improve cutting quality and facilitate post process in part joint and
welding. The round part below applied kerf compensation and lead line features, the

square part applied welding kerf compensation.

1.2.3 Nest Parts

Input parts quantity and click "JEL open nesting dialog box, finish the tube
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settings and select nest strategies click ‘OK’ will start nesting immediately. The

nesting results will be listed in bottom window, each nesting labeled with nested part

number, nesting quantity and utilization rate etc.

Select MNesting Tube ... Tube length Remnant Partn... Utilization Lodk
O  Rect tube Widths0 X Height40 X1 x1 6000 3720 10 | 38.0% O
O L tube(R) Width200 X Height10 X1 x1 5000 3720 10 [ 38.0% Cl
O  Elipse_Section Width100 X H X5 x5 5000 1316 el 00000 EEBUA B
O CShaoe Width100 X Heioht50 X X5 . %5 5000 1316 I o ]

Select All  Invert Selection

1.2.4 Sort Parts

Click o in top menu sort the nested parts.

1.2.5 Export File

=y
Click j select a file folder where the files to be stored. The default file for

cutting is *.zx format.

If the TubePro software on machine cannot recognize *.zx file, it might be that
TubePro software version doesn't match with TubesT software version, update

TubePro to latest version can solve the problem.
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2. Function Features

2.1 Operation Features

2.1.1 Select

In top menu bar, click k open drop down menu that listed options for user to

oo
LT

select items. In part list, click to select among listed parts.

BF Select AllGA) Cirl+4
EP Invert Selection{y)
OF Deselect

Select all on Top Face

1
£ J-_..:-

Select All on Bottom Face

Select all
Select All on Left Face

Select All on Right Face

BiEE mpm OO
ILHE g

Quick Compensate  Ctrl+D
Invert

=L
CIE

Fit window (F3) F3

2.1.2 Display

Click

on part design. The option button in yellow status indicates this effect has been turned

in menu bar open the drop down list to display feature tags applied

on.
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Display

Render Effect

Display Sequence Tag

[O]

123

=+ Display Start Point
|i| Display Cutting Path F7
. Display Travel Path F3
Display Cross Section
Display 3D Vector

Display Coordinate(a)

=1 1] S

Display Cpen Figure in Red
Highlight Lead Line
Display technigue tree

ﬂ © Language g

The render effect has limitation to CPU and Memory, if software is jammed by
large file or low-level hardware configuration, it’s suggested to turn off the render
effect. The geometry vector indicates the direction of laser head towards tube wall,

this feature plays a role in ‘Intersect Hole’ technique and ‘3D Vector Edit’ function.
Other options are quiet simple, there will be no more descriptions here.
2.1.3 Adjust View

The part or tube in edit window are available to adjust view by below operations:

1. Rotate around Y axis
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Shift +Scroll Mouse Wheel: slow rotate part entity;

Shift + Press & Drag Mouse Wheel: quick rotate part entity;

Ctrl + Scroll Mouse Wheel: quick rotate part entity.
2. Translate View
Ctrl + Press & Drag Mouse Wheel.

3. Toggle View

Double click at position near the part/tube entity will | m @ @ o @
prompt the float box, click an icon to switch the view. R R

4. Free View
Press and drag mouse wheel to view part entity freely.
5. Restore Default View

Press F3 will adjust view fit the edit window automatically; Press F4 will return
to default view and direction.

2.2 Add Parts

TubesT allows user to add parts via multiple entrance.

When you open TubesT or create a new workspace, there are five entrance in
parts list: ‘Import from existing file’, ‘Create by standard shape’, ‘Create wrap feature

part’, ‘Draw a part’ and ‘Create by Excel table’. After you add parts in list, click

=

select an option to add new parts.

4
o
T

4

=1 :
L EV B
=

No parts added, you can do:

Import from existing file

-

Create by standard shape .:ﬂ:. - | —

Create wrap feature part

oo
I

Impaort from existing file
Draw a part Create by standard shape
Create by Excel table ot vy foakate
Draw a part

Create by Bacel table
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2.2.1 Import from Existing File

Click Import from existing file open file browser.

tokny MR - 0@ Unknown tube Width60 X Height25 X Length400 v Preview
P ~ Datemodified - Type - Size -
,i:* L 1.1GS 2018/8/2 15:53 IGS File 537 KB
_EfH1IGS 2018/8/2 1553 IGS File 98 KB
_ EH2I6S 2018/8/2 1553 IGS File 61KB
! | AERPEERNS NS IGS(1)igs 2020/3/5 14:10 IG5 File 141 KB
_E36s 2018/8/2 1553 IGS File 88 KB
e
™
=,
“w
File pame: #21GS - Open
Files of type All Support Documents - Cancel
Extrusion(B): v Auto X ¥ WoF
Selectcontour ¥ Outer Inner All Bevel In-part shape
Sectionstesl ¥ LCprofile  Outlead 2mm

File of below three formats supported:

1. IGS : IGS file created by UG, SolidWorks (extrude direction must be along X/Y/Z);

2. SAT : SAT file created by SolidWorks 2016 and above (no limit of extrude direction

for SAT file, select ACIS 16.0 in export setting);

il Save As

System Options - ACIS n - o]

B ) w[l » 4B » FmE©) » B
=l )
System Options | Document Properties| £ search Optin:

|iE v FEEEE

General » | File Format:
A g | [acs -
p— Ea, e (
R Drawings kgt e
N eE - Display Style @ Solid/Surface geometry
Area Hatch/Fill i) 3D curves
El BEAPNGE = Performance Export sketch entities
= A360 Drive Colors
Sketch Version:
Relations/Snaps
= =m L4 L g K] Millimeters -
@ Display
B Fscut Selection [7] Export face/edge properties
Performance
o P conibes [/] Split periodic faces
& AR (C) External Refergfices E| 7] write multi bady part inta a single ACIS bady
ca FHEE (D)

&8 CypNestEigE _

|
STEE(N): PartLSAT
BAFERITY | ACIS (sat)

$58: Add a description Touch
Hole Wizard/Toalbox

Search

Collabaration

< mEE

Messages/Errors/Warnir —

Import

i

Output coordinate system:  — default - -

[ ok ][ caneet | [ rew
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3. jhb : *jhb format file is sketch file of part design drew and created by TubesT.

There are also some parameters in file browser.

File name: R IR EFHME IS 1G5 (1) igs b Open
Files of type: Al Support Documerts - Cancel
Extrusion(P): v Auto X ¥ b

Select contour | ¥ Quter Inner All Bevel In-part shape

Section steel ¥ LIC prefile  Dutlead: 2mm

1. Part Shape: The part shape and dimension recognized from file will be shown
on top of 'preview window'. If recognized part shape doesn't same with your original
design, for example the original design is H beam while recognized result is 'Free
form', then the file reading failed. Loading indicates that program is reading file,

0.00x0.00x0.00 indicates no file read in.

2. Preview: If the preview part geometry doesn't same with original part design

means you might have selected wrong options under file browser.

3. Extrusion: Auto is to recognize extrusion direction of part entity automatically;
if program read wrong extrusion direction, which might cause part profile recognized

as other shape, manually select extrusion direction assure identifying right shape.

Square tube Width3a X RO ¥ Length9s.509 v Preview  Free form Width39. 509 X Height38 X Length33 v Preview

select wrong extrusion direction,
Right tube shape identify wrong tube shape
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4. Select contour: tubular entity has two contours in profile by nature of wall

thickness. Usually keep outer contour as tool path for laser cutting. See more details

in compensate and inner contour sections.

5. Section steel: for section steel of U shape, L shape, H shape and C shape, select

v LIC profile for TubesT to create right tool path when import file. Out-lead is the

lead line introduced from outside of section steel when create tool path of section steel

automatically.
U tube Width&0 X Height35 X Length 100 w Preview  Free form Widths0 X Height35 X Length100 v Preview
Profile and preview both correct Profile and preview incorrect

N N\

6. In-part shape: for the facet part nested in waste area on tube face, select this

................... PE for TubesT to generate right tool path.
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2.2.2 Standard Shape

You can create a part with standard shape in TubesT. Part design styles are limited

but quick and easy for simple part creation.

Create by Standard Shape

Create part by standard shape

&%

|

Circle Square Rectangle Round
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2.2.3 Create Wrap Feature Part

TubesT allows to create part of standard shape with wrap feature.

For rounded rectangle section, select 'ignore fillet' with respect to wrapping

position.

Wrapping

Impart existing *.dxf file wrapping an tube,

DXF file

Dimension: 94.38 x 163.28

Start position S50mm -
To left d0mm - Thickness: 3mm -
To right 50mm - Ignaore fillet
Preview:
Cancel
2.2.4 Draw a Part

Available part shapes in TubesT are circle, rectangle, Obround, angle, U shape, C
shape, triangle and ellipse. Available wrapping shapes on tube surface are circle,
rectangle and Obround. Support to array holes along X/Y/Z direction on tube surface.

Support to cut extrusion from any direction.
Click 'Draw a part' enter 'Tube Draw' workspace to create part.

Click '"Main Body' and you can see profile shape, parametric setting and profile
preview on left side. Modify the parameter settings, the part entity will change

accordingly. Click Apply finish the main body creation.



Friendess TubesT Tube Nesting Software

L3

Y s 7

~ ¥

v

Resource tree

\\\\\\\

The existing shapes in TubesT are the standard and common shapes, you can also

import in 2D shape of *.dxf file, then extrude it into 3D entity.

Click 'Extruded Hole' to design wrapping feature on tube body. Existing shapes
of intersect hole are circle, rectangle, Obround, or you can add free design of dxf file
(it must be a closed contour). ‘X/Y/Z Rotate’ can change the extrude direction of

intersect hole. Array is to duplicate intersect hole along X/Y/Z direction.

Click 'Extruded Cut' to design the cut-off section. Rotate and translate the
extrusion cut pane by parametric setting.  Click ‘Cut Left” will preserve the body on

right side of the extrusion cut pane. If not selected will preserve the body on left side.
'V Groove' can be used to part design of circle and rectangle shape.

‘Resource Tree’ on the top displays the design features in each creation step, right

click to hide or delete a designed feature.

Edit

Click

finish part design and export to part list. Double click

on the part to modify the part again.
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In 'Tube Draw' workspace you can save part sketch as jhb format file and open it

to change the design again. Entrance is in ‘File group’ on top menu. Open is to open a

jhb file. New is to create a blank workspace.

2.2.5 Create by Excel Table

‘Create by Excel table’ is to import volume parts by an Excel table in which the
tube profile and dimension are defined by parameters. TubesT will create parts via

Excel table automatically.

Supported parts profile are circle, rectangle and Obround without wrap/hole
feature. Support oblique section.
Q 3

(+
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2.3 Technique Setting

2.3.1 Start Point

Start point is where laser starts cutting on a tool path segment. Click View >

Display > Display Start Point will visualize start point by the dot of white color.

27 Segl

You can change a closed shape as ‘Seal, Gap or Over’ by . A closed shape

by default is Seal-featured, means start and end point meet together. Gap means start
and end point doesn't join together with a gap in between. Over is to add extra path at

end point.

Click |EStartPaint = and point on tool path will define the start point of this

Madify start paint

segment, press ESC to exit the function mode. Click | |t0 unify

the start point of all shapes located to near-end or far-end to Y=0 position.

2.3.2 Cooling Point

Laser head will pause in cutting where added cooling point, meanwhile blow gas

to cool down the heated material. Click = =229 Pt

and point on tool path can add
a cooling point tag on part. Press ESC to exit the function mode. The gas blow

duration of cooling point set in cutting control software on machine.
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Select a cooling point and press Shift to delete cooling point. Click

i under ‘Clear’ drop down list will delete all cooling points.

2.3.3 Lead Line

Lead line can avoid burning trace left on start point by putting it on waste zone.

’AL

Select a whole part or a shape and click Lead g apply lead line.

Lead In
Type: Lire w
Angle; a0° -
Length: 10mm +
Add cooling poin Joint Path

Lead Position

v Lead on cut-off section
Angle with X axis 30° -

v Lead on wrapping hale

* Far-end MNear-end
At long edge At vertex
Apply to dosed contour Apply to selected -
Lead Qut
Type: Mone %l
Angle: e -
Length: 3mm «

v OK(D) X Cancel

There are two types of lead line: ‘line” and ‘line + arc’. Select ¥ Add codiing pain

will apply cooling point at intersection between lead line and part path.

The lead line on wrapping hole and cut-off section should be set separately.
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LeadIn
Type:
Angle:
Length: 5mm *
Add cooling poin Joint Path
Lead Position
v Lead on cut-off section
Angle with X axis
v Lead on wrapping hole
Far-end + Near-end
Atlong edge At vertex
Apply to dosed contour  Apply to selected
Lead Out
Type: None
Anglet

Length:

v OKO) X Cancel

The lead position on wrapping hole can be near-end, far-end, long edge or
vertex.
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Lead In

i under Lead drop down menu is to introduce lead line from

outside tube. The lead line introduced from outside tube usually applied to section
steel like angle steel and U shape steel. For example, the cut section of below shape is

a path of open contour, it should introduce lead line form outside part.

Click Display > Highlight Lead Line will highlight lead line in blue color.

2.3.4 Kerf Compensate

The cutting size will be smaller than the design size for the material loss on parts
edge burned by laser beam. Compensate is to offset the part design with kerf width

and improve cut precision.

Click (EEEOMPENSatE. () o ffset the selected graphic or part.

Compensation usually is half value of kerf width. You can also choose which type

objects apply to.

Expand and Shrink in 'Style' option is the approach to offset tool path. ‘Shrink’
usually used on wrapping hole, ‘expand’ used on cut-off section, ‘auto’ means to
shrink wrapping hole and expand cut section. For example, path in white color is the

original design, path in green color is compensated path.
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Styl
Offset width: Smm ¥ byl
Clear
Apply to
+ Auto
+ Selected only v \Wrapping hole
Shrink.
all v Cut-off section i
Expand
v Advanced Opti
Extended Style
Maximurm Outiine Minimum Outline

v oK XK cCancel

Select a shape and press short keys 'Ctrl + D' or click Select > Quick

Compensate to add offset without opening compensate dialog box.

Round tube R20

40mmX40mmX 150mm -
{ L Edit

Round tube
A0mmx40

| =20 55300,

P select al{a) Cirl+4
P InvertSelecton{y)
L Rect tube Widthe0 X Height40 X R3
Deselect @ 40mm¥E0mmY, 150mm Import IGES
@;;—* < infc
Select All on Top Face o Bl bl
Rect tube Width60 X Heiy ot WP featurs part
Select All on Bottom Face ﬁﬂ;ﬂxsorﬂm-‘&'ﬁﬂmm Export
Select All on Left Face
Rect tube widthﬁl) X Hei Offset weld Ked
Select All on Right Face ' e &Force Meroe
————_——==r
Quick Compensate  Ctrl4D
Fit window (F3) F3
Select parts in part list, then right click part and click : to add

offset in volume.

It's suggested to compensate parts before nesting. Compensate nested parts might

narrow part-to-part space or even interference tool path.
2.3.5 Extended Style

v Advanced Opt

In ‘Kerf Compensate’ dialog box check will activate extended
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style options.

S
Offset width: 5Smm * e
Clear
Apply to
+ Auto
+ Selected only v \Wrapping hole
Shirink
All v Cut-off section i
Expand
v Advanced Opti
Extended Style
+ Maximum Cutline Minimum Qutline

For the tilted intersect hole on tube, the contours on tube surface and inner wall is
not in same vertical pane. While laser beam is vertical to tube surface and inner wall,

hence the cut hole is smaller than designed size.

INlustrated in below photo, contour on tube surface is black color, contour in inner

wall is blue color.

There are four methods to cut tilted intersect hole:

1. Preserve the contour on tube surface as tool path (default); 2. Preserve the

o

contour in inner wall of tube as tool path (select shape and click Tt in tool menu);
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3. Merge the outline of both contours to create the largest shape to make sure branch
tube can insert in (select ‘maximum outline’); 4. Merge the outline of both contours to

create the smallest shape as tool path (select ‘minimum outline’).

2.3.6 Micro Joint

Micro Joint is to leave a gap on tool path that prevent part or waste cut off falling

and attach on main tube.
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Click ##M&adent (4 5nply Micro Joint on part.

Press Shift and click on Micro Joint tag can delete it. Click Clear > Clear Micro

Joint will delete Micro Joint on all parts.

2.3.7 Grid

Grid is to create cut line in grid pattern on in-part waste that split large waste to

small pieces falling down.

Face Grid is to create cut line to holes in tube face; Corner Grid is to create cut
line to holes on corner; Manual Grid is to manually drag cut lines to holes. The cut
lines created by Grid are in blue color, grid lines will be cut first before hole's

contour.

Click Clear > Clear Grid will delete grid lines on selected part or shape.

2.3.8 Delete

Click Z€P=EE| il delete the original path or you can press Delete on

keyboard.

If you delete all tool path segments of a part, this part still be counted in nesting

results and report. For example, in below image, there are 4 parts contained. Then you
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select one of them and click #XPEEE] delete all tool path segments on it, this part

still takes position on the tube and there are 4 parts counted in nesting and report.

If you want to delete one of the nested parts on tube, click the part activate option

box and click X }

2.3.9 Clear

Clear is to remove the technique settings applied on whole part or graphic. Click

o

Point it on feature tags of lead line, cooling point, micro joint, compensate path, break

activate the Clear function mode, the cursor will turn into a small white square.

grid etc., to delete applied technique. You can also select from ‘Clear’ drop down

menu choose one specified technique feature to delete.
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@ Clear Lead Line
Clear Micro Joint
Clear Cooling Point
Clear Kerf Compensation
Clear Break Grid
Cancel Intersect Hole Technigue

Cancel Fine Tune

2.4 Advanced Technique

2.4.1 Intersect Hole

The hole dimension is not same in outer wall and inner wall by the nature of wall

thickness if tube rotate in cutting, which cause intersect tube cannot fit in.

To make hole cutting fit for intersection, you have to apply ‘Intersect Hole’

technique, by which tube doesn't rotate in hole cutting on curve surface.

% l
Intersect hole technique has three styles. Click ﬁ directly, the intersect hole
cutting vertical to its unfolding 2D pane, usually applied on round tube. Under drop
down menu there are another two options. Select 'Horizontal' the intersect hole

cutting horizontal to YOZ pane, select 'Vertical' the intersect hole cutting vertical to
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XOY pane.

In above part, tube stays still in XOY pane in cutting figure 2, the 3D geometry
vector indicates the direction of laser head towards tube surface. Tube will rotate
90°CCW, then stays still in cutting figure 3. The 3D geometry vector in shape 4

pointing in all direction along curve surface, tube will rotate in shape 4 cutting.

The shape applied intersect hole technique will have wider outline, and you can

also tell the difference by vector direction.
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2.4.2 Inner Wall Contour

There are two contours for one graphic on tubular part by the nature of wall
thickness. Leave contour on outer or inner wall as cutting path will get different

cutting size.

By default TubesT will keep contour on outer wall as tool path, you can click

&

to keep contour in inner wall as tool path. If you have selected to keep inner
contour when import drawing, you cannot convert it to contour of outer wall. If you
have selected to keep both contours when import drawing, you have to manually

delete extra tool path only keep the ones needed.

Click an option in drop down menu can revoke inner contour setting.
2.4.3 Weld Kerf Compensate

The cut off section of tubular part is always vertical to XOY pane of machine
axes, because the tube is heading along Y direction and laser beam is heading towards
Z axis. The common laser machine not able to cut a bevel face of the part in below

design, thus the parts not able to joint together in later welding process.

Select part section and click software will offset the tool path

automatically which make it fit for welding joint.
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'Weld Kerf' can also be used to offset tilted cut-off section of U channel steel.

Below are modified tool path by 'weld kerf' of U channel.
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Click Offset all sections

in drop down menu will offset all cut-off sections in

edit window. Click ~©anc=lal will delete applied weld kerf compensation of

graphic in edit window. Also you can select unnested parts in part list then apply 'weld

Cffset weld Kerf

kerf compensation in volume. Right click and select

Fect tube Widthe X Height40 X .3

AommXe0mmX 200mm —
i ~ Partsi Import IGES

Create by standard shape
Create wrap feature part

Export |
Round tube R20 Add compensation
A0mmXA0mmx 200mm I
1/1
&Force Merge

2.4.4 Profile Path

Profile Path is to modify the tool path for profile steel of L shape, H shape, C

shape etc., for the cut off section is different from closed shape.

When import file of profiles, select Sectionstesl v LCprofle  gofiware will

create tool path and lead line for this type of parts.

Below images demonstrate the tool path of H and U channel.
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The tool path segments on cut-off section cannot change in edit window.

Profile
Select the section and click “Pa#ii open 'profile edit' window where you can

modify tool path of single segment.

Profile Path Edit

Edit tool path of profiles

¥ Cu  L[Cpatterns ©* Lead In Lead out Gap (@ Clear = Fine Tune | Reverse *=Migo Joint Extend = Breakline JoinLine 2 Delete

[T T -1 [S[ [ (S]]

ok Cancel

'L/C patterns' can change tool path sequence of L/C type section. In below image
is the default tool path sequence of C type section. Click ' ' you can change the tool

path sequence to the pattern in below image.
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Choose the pattern

+ Patternl
Pattern2 6

Pattern3

Pattern4

Reverse the last

K Cancel

'Fine tune' is to move selected tool path towards X/Y direction in precise

distance to adjust cutting. For example, you can adjust tool path from left image to

right image below

2.5 Modify Design

l_'1

Optimize
You can modify part design by =558 and some other CAD tools in TubesT.

2.5.1 3D Vector

Click SONEEEE open vector edit window to modify 3D vector of profile.
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Laser head will collide with groove surface of free form tube if the part geometry

not modified till it's fit for cutting. The original 3D vector in profile in below image.

& - Ofx]

thumbnail

Recreate

Guide

1.Press left button to drag the
node and modify the vector
direction.

2.Right dick node to split or
merge contour.

3.5hift+Heft to add a new

node.
4,5hift+Right to delete the

node.
oK Cancel

Click on profile add a node, then drag the node to change the vector direction.
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thumbnail

Recreate

Guide

1.Press left button to drag the
node and modify the vector
direction.

2.Right dick node to split or
merge contour.

3.5hift+H eft to add a new
node.

4,5hift+Right to delete the
node.

OK Cancel

For more details please refer to related article 'Thow to modify profile vector’.
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2.5.2 Rotate Section

For free form profile you have to make sure the tube face clamped in machine is

Rotate

in same direction with drawing in the software. Click to adjust tube face

direction in software same with clamped tube.

— ')I Rotate | =
e s ]
il e I(— 3D Vector <
feasure 20 Optimize  Fly Batch
Edit- & cut + CancelBevel < copuert

Tube facing direction

258 X Height54.207 Length:300 00

Rotate tube facing direction
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2.5.3 Break Line

'Break Line' will break one path segment into multiple segments which allows

user to modify tool path of different position in one profile separately.

2.5.4 Join Line

'Join Line' is to join multiple line segments as one by given tolerance. For
example, there are 3 line segments in below image, laser machine will locate and
pierce on each line segment. After join 3 line segments as one, laser only locates and
pierces one time on start point.
datne T |

Join Line

Join line segments by given tolerance.

Tolerance: -
Apply to selected only -

Preserve original layers and technique

OK Cancel

When join line segments, it's optional to preserve the layer and technique setting

of each line segments.

In below tubular body, the curve position to intersect branch tube needs to apply

'Intersect Hole' technique to change 3D vector direction.
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Cutting in this curve has to go deeper than other, it's applied separate layer to set
cutting parameters (slower speed for example) to make sure laser cut through

material.
Join these three tool path segments as one in last step.

Cutting begin at start point 1 will execute piercing, then finish cutting of whole
contour without lifting, while the technique(speed, power etc.) executed at curve

position is different.
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2.5.5 Draw Wrap

'"Draw Wrap' is to draw graphic wrapping on tube face.

Cursor will grip the nodes on graphic. To make sure wrapping graphic in precise
position, you might need to draw small positioning hole on tube face then delete them

after finish wrapping graphic.

To cut the facet part from tubular body in below image, you need to array the
wrap holes and draw the positioning holes on tube face first. Then connect positioning

holes to create tool path and delete positioning holes after finish drawing.
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‘ . ] e Rotate +
sth 0 LR > & ),(( m liﬂ l—-’l % 3D Vector 7 o
s::n J:ll — Simulate f Inner WeJd' Measure Ezgt Oph:nlze ;\ty i e Cx::gt Support

- contour = Kerf
Sorting Tool | <+ BreakLine Help

Join Line

Draw Wrap

Draw Text
Al Flip against YOZ Pane

Replace as Point
Forbid Bevel at Corner

Merge Parts in Tail
Separate OffsetPath  Ctrl+L

2.5.6 Draw Text

You can add hollow text or line text (text font file format *.shx).
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If you need to mark number on parts for sorting and picking after production,
draw number with another layer, then input marking parameters to this layer in

TubePro cutting software.
2.5.7 Flip against YOZ Pane

Flip the part design against YOZ pane.
2.5.8 Fine Tune Wrapping

Adjust wrapping graphic in X/Y direction by given distance.

2.5.9 Adjust R Corner

'Adjust R Corner' allows user to adjust round corner radius within £3mm when

there is difference between drawing and tube.

Take notice that this function only changes cutting path, doesn't change
dimension of original drawing. For example, the original part dimension of drawing is

40*40 in width and 3mm in corner radius, change radius to 4mm by 'R Corner Adjust’
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only change the cut path as 4mm radius while the drawing remains as 4mm radius.

2.5.10Replace as Point

'Replace as Point' used to replace the small graphic as a piercing point. Like

below image, the original graphic (circles) turn to white and replaced as piercing point

in center.

2.5.11 Rectangle Profile Special Path

For the square /rectangle profile of sharp corner, it's hard to cut through. Select

part and click ' ' will create special tool path in four segments like in image below.
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2.5.12 Separate Offset Path

‘Separate Offset Path ’is to separate offset path dependent from original path.

This function used for parts need both weld kerf offset and break line operation.

The right steps are to apply weld kerf offset first, separate offset path from original

path, then do break line operation.

Untitled - TubesT1.25.0

:J;Reuerse ic::ulhng point ) 0 PYRPI G ’ ., ;‘; M m @ l_—)l E Rotate = @, 0

Micro Joint 2 Seal ~ Joint Pa 3D Vector e
sort [F————1 Simulate 7. Intersect Inner Weld Measure 2D Optimize | Fly Batch Support

Brcid = SC0ekts P © Hole - contowr © Kerf ¢ .

nique Setting Sorting Tool. =+ BreakLine ] Help

Join Line

Dramw Wrap

Draw Text

Flip against YOZ Pane
“§+ Fine Tune Wrapping

Adjust R Corner

Replace a5 Point

Disable Common Line

Forbid Bevel at Corner

Merge Parts in Tai
Separate OffsetPath  Ctrl+l

Separate offset path dependent from original path {Cirl+1)

2.6 Nest

2.6.1 Common Line

1. Identical match

‘Identical match’ used to create common line between two shared cut-off

sections perfectly match.
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2. Weld Kerf Offset

'"Weld Kerf Offset' used to create common line for parts applied weld kerf offset

like below.

F———— smise

Sortng.

'g«”» »

Simulate common line tool path you can see the cutting contains 3 segments
marked by red, yellow and blue in below image. The default sequence is red —blue

t v Cut-Off Last

—yellow. If you selec the cutting will follow red —yellow — blue.
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3. Island Type

If there exists a waste zone on common line of two parts, it's called 'Island type'

in TubesT.

There are different approaches to create 'Island type' common line: continuous cut,

3-segment cut and single part cut.

You can simulate common line tool path in 3D dynamic view. Select part or

>

Simulate

graphic and click to simulate tool path.



o Friendess TubesT Tube Nesting Software
L~

4. Forbid Common Line

Before nest parts, you can select cut-off section of parts and set as ' ' in 'Optimize’'
options. These sections will not be merged as common line in auto-nest. Other

sections are available for common line nest.

it ~ 1} Reverse [ Cooling point 0 PYRPIGINS i oS );{ m :L‘_:I L_ﬂ % Rotate - \’/ i
ate  #=Micro Joint 2 Seal - Joint Path e — 30 Vector .
Sort [F—————— Simulate Intersect Inner Weld Measure 2D Optimize = Fly Batch Supg

[eid < X Delete = R R R ol monftielm e Edt | - at - CancelBevel < conyert
Technique Satting | Serting | RO o presk Line =

Join Line
aney 1 d qls} Draw Wrap
Draw Text
Flip against YOZ Pane

$+ Fine Tune Wrapping

Replace as Point

Forbid Commen Line

Forbid Bevel at Corner

Merge Parts in Tail

Separate Offset Path

There is a situation that waste zone in common line is too large, before cut the

last segment common line the part body will fall from gravity for lack of attachment.

Disable this section merge common line in nesting can prevent the problem.
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rse  [J Cooling point 0 W e bw ¥ A@ 'n:\t,‘ 7 -1 % Rotate = 5
Joint 2Sesl +  JoitPath > . H ’(m D= L 30 Vector s

Sart Q:l Simu Intersect Tnner Weld Messure 20 Optimize  Fly Batch
< Kokt . T st Hole *  contour © Kerf © B - e
ing. Sorting. Tool |« BreakLine

Jain Line

Draw Wrap

Draw Text

Flip against YOZ Pane
Fine Tune Wrapping
Adjust R Corner
Replace as Point

Forbid Common Line

Forbid Bevel at Corner

Merge Parts in Tail
Separate Offset Path ~ Ctrl+I

2.6.2 Auto Nest

t

After finish modifying part design, click open 'Auto Nest' dialog box.
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Auto Nest

Select parts and nesting strategy. Click 'OK will start nesting.

Mest Strate:
Farts Selection est Strategy
* MNest All Parts Farts Gap: 5.00mm -
Mest Selected Parts Front Margin: 5.00mm *

Disable ¥ Rotate

v Disable Z Rotate
Tube Le... Dead Zone Tube Qty Section Type

b == 6000.00mm 230.00mm 10 Recttube Widths0 X Heigh Lomges Parts Fest
s == 5400.00mm  230.00mm 10 Rect tube Width0 X Heigh Utilization Prior
dp == 7200.00mm 230.00mm 10 Recttube Widths X Heigh

Free Rotate{round)
o == 65000,00mm 230.00mm 10 Rect tube Width&0 X Heigh

Comman Line Type

Identical M
v Weld Kerf Off
v Cut-Off Last
v Island Type
v Apply to same parts
Island Type Toolpath:

Single Part Cut -

CK Cancel

Parts selection: choose to nest all parts in list or just selected ones.
Tube length: the total length of the tube.

Dead zone: when feeding chuck reaches to its limit position towards fixed chuck,
the tube body from chuck jaws to laser head is waste not able to cut which called

'dead zone'.

Front margin: the distance from tube front end to first part.

<D

[ONYO poax T,

> <

Front margin
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Dead zone
Tube total length, dead zone and front margin together decide the tube length
available for nesting.
Parts gap: it is the minimal distance between two parts.
Disable Y rotate: parts cannot rotate around Y direction in nesting.
Disable Z rotate: parts cannot rotate around Z direction in nesting.

Free rotate (round type): allow round parts free rotate in nesting to minimize the

waste.
2.6.3 Manual Nest

You can manually nest parts to tube for special need.

(]
Create a new tube body click on top of part list.

Create new tube for nesting
Setup parameters and dick 'OK to create a new tube.

:ll% = . ET =
o =, SR —anl R EEE
{Ei=s =
Tube Parameter Common line type
Tube length: 1500.,00mm + Identical M
Dead zone: 200.00mm * 3-Segment Cu

Rect tube Width60 X Height40 X R3
0 40mmXE0mmX200mm Tube Qty: iy
1/1 P Island type co
! Edit Parts gap: 5.00mm +
Front margin: 5.00mm *
Section type:  Rect tube Widths
Round tube R20 .
40mm¥40mmX 200mm Raund tube R20
O Lt Edit
oK Cancel
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Select tube profile shape.

Tube and nesting parameters definition same in auto-nest setting.

Click 'OK' finish tube creation. Select part and click H[} will nest part into

current tube.

*F
|

_—
<]

oo

LT
4

Rect tube Width&0 X Height40 X R3

D A0rmX60mmX 200mm
1w/ v | Partsinfo

Round tube R20

40mm¥40mmx 200mm
10/ 10

You can still manually adjust nested parts. Click nested part will call out quick
access box which provided options to move part forward/backward, remove part,

rotate CCW/CW, flip tube ends.

2.7 Sort

TubesT provides multiple sorting approaches, click " select a sort pattern.

2.7.1 Auto Sort

1. Sort along Y axis

Y axis is tube heading direction, the principle of the sorting is: start from tube

front to tail, the sequence of graphic in the same order along Y axis.

If two graphics start in same Y position, then follows sorting rules along CW

direction.

The sorting result will be spiral forwards tube. A typical sorting result in below
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image.

2. Sort by Face

This sorting method designed for polygon shape tube with many faces. Under this
sorting method the graphics on one face will be sorted along Y axis first, finish cutting

on one face then turn to next.

'Separation' length: this means to cut graphics on one face within given length,

not the graphics on whole face of a tube.
Software will optimize travel path in S shape when turns tube face.

For example, in below picture the tube separated in A and B segment. After finish
cutting on top face in a segment then turns to bottom face; after finish cutting on

bottom A, it will turns to bottom B reduce the travel path.
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i StartPoint ~ i Cooling point. 0 “erm ® );( m I:L*::! L‘q % Rotate + > 0

i 3= Micro Joink - JontPath s i 30 Vector Nt
| e % sr:vt U:' Simu - !mer' wa(\d’ Measure Ezg‘ u“ﬂ"’m ;\tvv e it Batch Support
el

Convert

Sort by Face

Cutgraphic on one face of given tube length first.

The travel path in turning face optimized in 'S shape' that reduce travel and

rotation.
3. Wraps around cut-off section first

The segments (1234) will be cut before cut-off section (5), this can avoid waste in

cut-off zone (%) tilt up and hit laser head.

2.7.2 Manual Sort

1. Manual Sort

If auto nesting result is not satisfying, you can still manually adjust nesting result.

When click e Manual Sort the render effect will turn off and part graphics
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turn grey. Click graphic one by one define the cut sequence, meanwhile sorted

graphics will turn green again. Finish the sorting and right click, select ‘Finish sort

will apply sorting result.
2. Unfold 3D Sort

You can unfold 3D tubular body into 2D graphic which gives more detailed view

for sorting.

3. Sort by Button

4 & M

Select one graph and click button from on top menu bar can

move the cutting sequence one step forward or backward, set as first one or last one.

2.8 Export File

TubesT allows to export the file for cutting of a single part or the whole nesting.

File of *.zx format is for TubePro, *.ctds format is for CypTube.

2.8.1 Export Nesting File

|
. Export . . . .
Click 5550 on top menu bar will export all nesting as *.zx file for cutting in

TubePro machine, or you can select *.ctds format for cutting in CypTube machine.

Date modified - |
|| Ltube(l) Width40 X Height40_Mes_.. 2020/3/20 10... |
| | Rect tube Width60 X Height40 X ... 2020/6/12 17...
__| Round tube R20_Nest 1_X1.zx 2020/4/7 10:06
| | Round tube R45_Nest 1_X1.xzx 202081217 |
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+ Date modified - | Ty
> Rect tube Width60 X Height40 X ..  2020/6/12 17...
< Round tube R45_Nest 1_X1.clds 2020/6/12 17....

Or you can select from nesting list and export single nesting as *.zx or *.ctds file

for cutting.

1 rhele

Export selected nesting
Clear all nesting
Rewverse all

Lock
Unlock
Lock all |
Select Mesting Unlock al jant Partn... Utilization Lock
! | I 14.4% %]
Rect tube Width60 X Height40 X1 *1 8000 3355 12 [ 44.1% O

If the cutting file cannot be read by TubePro or CypTube, it's caused by version
compatibility with TubesT. Update TubePro or CypTube to latest version will solve

the problem.

2.8.2 Export Part File

If you only want to export cutting file of a single

part, just select in part list and click

Rect tube Width60 X Height40 X R3
A0mmXE0mmX 500mm

:

o L Edit
Rect tube Width60 X Height40 X R3
A0mmXE0mmX 200mm

:

& e Edit

’ =

2.9 Other Functions

2.9.1 Simulate

You can simulate cutting process and check cutting sequence and direction of
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nested tube.

>

Click FSmusts il start simulation on current part/nesting. If you just select

some of the graphics it will only simulate cutting on these selected ones.

While in simulating mode, click Marn to adjust simulation speed,
slide P to adjust simulation progress. In static mode, click
Marn to change sequence of selected part, slide FEEREEEIEEET to

quick play the cutting sequence dynamically.

2.9.2 Parts Tolerance

TubesT can classify parts of profile dimension within given tolerance into same
group. For example, the round parts of radius as 38mm and 38.2mm can be classified

in same group and nested in same tube.

To enable tolerance when import parts:

1. Click @ open ‘'user habit setting’ dialog box, check

v Enter Partz Frewiew Window OptiOIl and save the setting.

User Habit Setting

Cuztomize settings by user habits

User habits Geometry tolerance

Freszerve render effect when export file.

w Save THT file auntomatically

% [F== Storage: I "Desktop

calact IR ia'l_.* I v Enter Fartsz Frawiew Window I\'h Edit in profile table

G

v Filter invisible graphic wh

B ’5“:‘“ ﬂ Filter =ize: 0. lmm w

2. The first part imported in list will be reference profile. The part in example is

square 80*50 mm. When import part will open below window, just click 'OK'.
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Part features Tt
Parts name |Actua| size |Quantity |Sed:ion |Dir‘.. ‘
ZEF1 8050R2 50%80 1 Rectangle LW50 LHS0 R2 X
Fff2_s0s50r2 S0X80 1 Rectangle LWS0 LH3O R2 X
F4$3_8050R2 50X80 i Rectangle LW350 LH80 R2 X
FEita 45,9%30.2 i Original section:Rect tube Width: X
TS 50X80 1 Rectangle LW50 LHBO R2 X
Statistics
Parts type: 5
Parts Qty: 5
Setting

v Allow tolerance in profile database

Tolerance: 0.2mm

v Save failed file in ...\TubesT failed file

oK Cancel

3. Click :] beside the part and add it into reference profile table.

g
I
L

4

Partl

SO0mmXE0mmx 330mm
[] 1/1

Add Part Shape to Library

Add current part shape to library used for part sorting when import igs file.

Section name: Rectangle LW50 LH80 R2
Type: Rectanale

Size: 50%80

OK Cancel

4. Add square parts of 50 * 80mm. You can see the parts listed with dimension
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and profile shape.

Part features Thumbnail
Parts name |Actua| size |Quam:ity |5ed:icn |Dir - ‘
HEi 1 B050R2 a0 riginal ;
T2 8050R2 S0X80 1 Original section:Rect tube Width: X
Fff3_s050R2 S0X80 1 Original section:Rect tube Width: X
T4 49,9%30.2 1 Original section:Rect tube Widthi X
Effs S0%80 1 Original section:Rect tube Width: X
Statistics
Parts type: 5
Parts Qty: 5
Setting
v Allow tolerance in profile database
v Save failed file in ... \TubesT failed file
oK Cancel

5. After set and apply tolerance you can

grouped with the other 50 * 80mm.

see the square tube of 49.9 * 80.2mm

And they also be grouped together in part list which can be nested in same square

tube of 38mm.

A . —FE.

=] =
LI IEI]T - BEE
=

K“‘] 50§r§SEDmmX1GDmm
O [::] 1/1
LT
[] p # TjginmXSD.meXSDOmm

FfE1_sosor2
S0mm%E0mmX 150mm
O 1/1

a4

[ ey |
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User Habit Setting

Customize settings by user habits

User habits Geometry tolerance

Preserve render effect when export file.
v Zawe THT file automatically

Storage: I:'Desktop

o
v Enter Parts Freview Window wh Edit in profile table =

v Filter inwizible graphic wh

Filter size: 0. 1mm =

Open 'user habit setting' window you can see the added reference profile. Click '

' can delete it.

& - Ofx]
|Type |Name | Detail | |
iSquare Square L33 RO Straight segment: 38Filet:0 - Search
Rectangle Rectangle LW50 LHBO R2 Straight segment on width: 505traight segment on height: ==
Range
+ Al

Cirdle

Square

Rectangle

Obround

Ellipse

Jndo last cancel operation

Supported profile with tolerance import are circle, square, rectangle, Obround and

ellipse.

Sometimes the standard part, take round part as an example, will be misrecognize
as free shape part for its drawing precision in SolidWorks. Under this case you can

import part with tolerance to group it with round part.
2.9.3 Force Merge

Besides importing parts with tolerance, you can also group the parts in list of

different dimension into same group by 'Force Merge'.
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Select parts and right click select 'Force Merge'.

Ry

|+ | Partsinfo

FE1_8050R2

i SOmmXB0mm, 150mm
1/1

™ ’ 45,5mmK &0, 2mmX 300mm
1)1

X

@

Merge from_TEfL4

=24 ss=00ud 124

Import IGES
Create by standard shape
Create wrap feature part

BExport

Add compensation
Offset weld Kerf

43, 9mmX80, 2mmX300MM o —

1/1

FHs

SOmMXE0mmMX 160mm “—

1f1

ZEfE1 _BOS0R2
S0mmXa0mmx 150mm
1/1

Then you can see square parts of 50*80mm and 49.9*80.2mm merged in same

group for nesting.

The tolerance set in 'user configuration' window, by default only the parts

dimension within 1% difference can be merged in same group.
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User Habit Setting

Customize settings by user habits

User habits Geometry tolerance
Tdentical profilefD. 1): 0. lmm -
I=land match(@. 1): 0. lmm =
I=land common line (0. 1]: 0 lmm =
Section precision(D. 05): 0. 05mm
I Merge precision (1%): 1% - I

Restore Defanlts

The parts will be grouped with part of largest profile dimension.

2.9.4 Auto Save *.YXY Format File

* YXY is sketch file created by TubesT which cannot be used for cutting.
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Format File Application Source
Nest in
IGS TubesT ,TubesT-Lite ;
CypTube cutting file CAD software like
Parts drawing SolidWorks
Nest in TubesT,
SAT
TubesT-Lite
jhb Nest in TubesT Drew in TubesT
zX
TubePro cutting file
2zX Export by
Cutting file
ctd TubesT/TubesT-Lite
CypTube cutting file
ctds
Save the parts and
yXy Sketch File nesting results for later Save by TubesT
editing in TubesT again.

Open *.YXY file by "= ' in TubesT will restore the editing status when it's

saved including which parts nested, what technique applied etc.

It's recommended to save a *.YXY file when export cutting file, it allows user to
modify the nesting or technique directly when the cutting in machine not satisfied,

otherwise you have to do the nesting and technique setting again.

Click - at top left in TubesT save the file as *.YXY file.

If you enabled ¥ Seve Til file autematically jp Jger habit setting' window,

TubesT will save a *.YXY file automatically under given location.
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User Habit Setting

Customize settings by user habits

Uzer habits Geometry tolerance

Preserve render effect when export file.

W Save TXT file automatically

Storage: D:\Dasktap

2.9.5 Length Unit

In 'User configuration' setting there is an option to read length unit when import

IGES file.

Iy =1

b * Read length unit Iznore length unit

The default is 'read length unit' means TubesT read parts in same length with
drawing. If you draw the square part as 50inch but what you really need is 50mm, you
can select 'ignore length unit', by which TubesT only read '50' and add default unit

'mm' in TubesT, then it will be 50mm.

2.9.6 Merge Tail

This function used in 3-chuck delivering structure and in the application of
delivering the tube tail to the opposite chuck for cutting, hence leaves almost no waste.

Merge tail is to make sure there are enough parts on tail tube for cutting.
Merge tail is to make sure there are enough parts on tail tube for cutting.

For example, the mechanism decides the parts on tail tube must be longer than
300mm, when you input ' 300' in TubesT '"Merge Tail' you can see the parts nested on
tube tail displayed in different color. The parts within 300mm range on tube tail

merged together.
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The wrapping holes will be cut off but the cut-off contours in between only

marking not cut off.

l_')l Rotate = e
= 30 Vectar

il L

=+ | Break Line

Draw Wrap

Draw Text ME‘I’QE Parts in Tail
,j|l3 Flip against YOZ Pane

Merge the parts of given range in tube tail.

Replace as Point

Tail range 300 -
Size filter:
h * Current nest All nesting
Forbid Bevel at Corner
I Merge Parts in Tail I QK Cancel

Separate Offset Path  Cirl+I
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