ZW3D From Entry to Master

Solid Modeling
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Z\W 3D

Solid Modeling

Key Points:

Common solid modeling features
Shape editing functions

Convert surface to solid

Basic editing functions

Create shapes from the sketch

OOt O O O

Solid modeling is the most imporant function for designing. It can convert the concept to real
3D model. Solid modeling includes basic shape function, engineering feature, edit shape
function, as well as morph function.

1.1 Basic Functionality

With those basic solid modeling function, youan easily to create simple shapes.

1.1.1 Basic Shapes

>

1. Shaperibbon toolbar ->Basic Shape> Block

Use this command to creat@ block through selected pointsFour different methodes are
provided.

Type:Corner ' :

Pick the first point as thecenter point, then pick the seond point as thecorner point. The
Length, width, and hightdimension values are supplied automatically.

The dimension value can be modifyed manually, them the the unlock icon will change to locked
icon.
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¥ Required

PFIIP

2nd point 30,35,0

-

1st point

-

LCINE <4

&
&

v

Boolean
Pve
Boolean shapes ‘
¥ Dimensions J :
Length 20 o NS .
Width 45 )
Height 10 o \v 2nd point

¥ Settings
Align plane | | &

<«

4k [f4r

4k

Figurel Create the Block withCorner Points

Align Plane: Align the default XP plane of the block geometry to the assigned plane.

¥ Required
Istpoint 000 v &
Zndpoint 30350 ¥ &

v

Pve

N
N
5

Figure2 Align the Block to a Plane

Boolean shapes ¥
v Dimensions

Length Ell = I
Width 45 -
Height 10 0]
¥ Settings

Align plane Xz & |
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If there are other shapes, boolean operation can be uesd. Four different types are provided,
base, add, remove, intersect. See belomages.

¥ Required

1st point 30,22.5,10 v & -
2nd point 38,3255 ¥ & -

¥ Boolean

ISP

Boolean shapes

€<

¥ Dimensions

Length 16 o

Width 10 -

two shapes one shape

Figure3 Boolean Option Introduction

2. Shaperibbon toolbar ->Basic Shape-><//nder

Use this command to creata cylinder through selected center point, specified radius(diameter)
and length value

The radius can be swithed to diamete(Radius) by click the "R" ("@"). See below picture.
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Z\W 3D
il Cylinder 53 il Cylinder
[v]/ % [v][x]
v ired ¥ Required
Center 0,0,0 ¥ & - Center 0,00 ¥y & -
Radius E@ - Diameter 16 : F & -
Length 66 2 E - Length 66 R
¥ Boolean ¥ Boolean
Boolean shaps Boolean shaps
¥ Settings ¥ Settings
wopne o wopwe o
» Tolerance | 16 - » Tolerance

Figure4 Createthe Cylinder

A

3. Shaperibbon toolbar ->Basic Shape-> tene

Use this command to create cone through secected center point, specified length value, top
and bottom radius value.

Select the center point.

Define the bottom radius with left mouse or specified value.
Define the length(hight) with point or specify value.

Define the top radius with left mouse or specified value.

v Required
CenterC 000 v & -
Radius 30 (R &~
Length L 60 2@ -
Radiius 11 R &-
v

Vo9 e

Boolean shapes

44

¥ Settings
Align plane | | &

Figure5 Createthe Cone
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Z\W 3D

4. Shaperibbon toolbar ->Basic Shape-> >phere

Use thiscommand to createa sphere through secected center point, specified radius
diameter value.

@ Sphere 52
v | X LiJ
¥ Required
Center 10,00 v &
Diameter 80 e &~
v Boolean

@
8
g
g

LR
<«

Figure6 Createthe Sphere

4

5. Shaperibbon toolbar ->Basic Shape>EliPseid

Use thiscommand to createan Ellipsoid through secected center point, specified X, Yl&ngth.

¥ Required
Center 0,00 ¥ &~
Xlength 72 g
Ylength 136 (&
Zlength 55 (&
v Boolean
PP

sooams‘ - ¥
¥ Settings

Align plane | &

Figure7 Createthe Ellipsoid
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1.1.2 Datum
B,
1 Shaperibbon toolbar ->Datum -> Datum

Use this command to create extra datum for sketchingr modeling.

<
YL
Typel: Plane

Selectedaplane or datumto create anew datum. The new created datum will bgarallel to the
selected plane.

STEPO1 Select the plane or datum.

Choose a proper location for the datum origin, then click left mouse.
Set the offset, angle,X point for the datum.

Define the datum attribute with default or custome attribute.

¥ Required
% 15

<« & A

e

v Orientation N
| ne |-z Selected plane

P2 I’Ill

Offset 10 1 ®- N !

Origin 50,40,10 ¥ 4 o

X point ¥ & -

X angle 0 A

Y angle 180 & -

7 angle 0 R

Figure8 Create DatumPlane

After the geometry and orientation is defined, the datum can be aligal to different geometry
frame. See below pictures.
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¥ Required
PEE NG
Gomeny, 7 |®
¥ Orientation

<mr
Offset 10 &
ongin w2 L
X point I:I ¥ & -
e 0 ca
Yangle $ -
Zangle ®-

Figure9 Create DatumPlane with XZ Orientation

En
Type2: 3 Point Plane“

Create datum with selected 3 pointsThe new created datum will beparallel to the plane
determined by these 3 points.

Selectthe origin point, then click left mouse.

Select one point to define X axis , then click left mouse.

Set another point to define Y axis,then clicleft mouse.

Set theorientation parameters, such a®ffsetvalue, Xangle,X point for the datum.
Define the datum attribute with default or custome attribute.

¥ Required

o
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T a2 - 2
= = S 1'
Type3: XY/XZ/YZ Plane 4":: m& "

Createa new datum by defaulted XY/ XZ/YZ plane.The new created datum will beparalleled
with the XY/XZ/YZ plane.Take XY plane type for example,

STEPO1 Set the offset distance with specified value or left mouse.
STEPO2 Set the offset, angle, X point for the datum.

STEPO3 Define the datum attributes.Several different datum formats are provided, such as
X-Y-Z axes datum format.

¥ Required
e [
: 3 e 4 b= o
"-?J lIE ‘ X k *‘r ‘:ii @
Offset 80 -

¥ Orientation

Origin o -
X point A =
A angle 0 - T
Y angle 0 - T
£ angle 0 - M

¥ Datum Attributes

Custom attributes

Style — -
Width — =
Datum Format K-Y-7 anes *

Figurell Create DatumXY Plane

Type4: View Plane ﬂi

Use his methodto createa datum parallel to the current screen by specifying an origin.
STEPO1 Adjust the current view of the model.

STEPO2 Pick a mint as the origin.

STEPO3 Set the angle parameters or the datum attribute arroding to the requirements.

The Figurel2 shows two new datums created by two different current views.
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¥ Required

o H < & #AS
vHe & ¥

o v a-
¥ Orientation

X angle 0 ‘&~
¥ angle |D :|§ e
Z angle |l) :|Q =
¥ Required

= |5

¥H < 4 # NS
orsn ‘-
¥ Orientation

Xangle |B' :|§ -
¥ angle |I} :|Q T
Zangle 0 Y& -

Type5: Two Entities

L

Figurel2 Create DatumView Plane

Solid Modeling

Createanew datum with two specified entities, which can befaces,edges,and freepoints.

STEPO]] Select theface as thdirst entity .

STEPO2 Selecta free point as thesecond entity.
STEPO3 Setother parameters arroding to the requirements.

The datum pass through the point and be parallel to the fac&ee theFigurel3

¥ Required
Wi« & A
Entityl " | &
Entity2 P435g |&
¥ Orientation
Sr

Offset & -
Origin L v &
ww | v a-

Entity2- point |

X

Figurel3 Create Datum Point and Face

If the entities are all faces, the new datum will pass through the intersection lirend has the
same angle with two faces See theFigurel4.



2W 3D Solid Modeling

¥ Required

Entity 1-f
vEHARA (e
Entityl R o
Entity2 | = | &
w Orientation

o vo-
om v
g 0 s

Figurel4 Create Datumlwo Faces

f

Crag
2 Shaperibbon toolbar ->Datum -> Datum~

Use this command to resize the datum.

Select the datum that will be resized.

In the main window, dragany onecontrol point to new location with left mouse.
Use same method to relocate other control points.

Figurel5 Drag Datum
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3 Shaperibbon toolbar ->Datum -> Frame

Use this command to create local coordinatEame. In the main window, select the datum to
locate the coordinate.

Figurel6 Frame

1.2 Basic Features

1.2.1 Extrude

Shaperibbon toolbar ->Basic Shape-> Extrude

Use this command to create an extruded shape feature. Required inputs include the extrude
method, the profile to extrude and the start/end locations. Optionally, you can include dft,
specify an alternate extrude direction, apply twist, corner blends, offset and select endcaps.
The main steps for Extrude operation are listedin below.

STEPO1 Create the sketch as therofile of extruded feature.

STEPO2 Select the sketch as the prdé, and define the start position and end position. The
symmetrical type is used in therigurel?.

STEPO3 Define other parameters, such as draft angle, see tlrégurel?.

11
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!Sketch '

72

‘__I e |

Solid Modeling

| Symmetrical extrude I

Ll

P!

12

80.00

Figurel7 Symmetrical Extrude with Draft

Add draft

STEPO4 Define the direction, boolean, dré&, offset,transform,endcaps if necessary.

1. Boolean

Specify the boolean operation and the boolean shape#. the input is null, ZW3D will
recalculate all the shapes in the graphic windowsor more details please refer td=igure3.

2. Draft

Enter the draft angk if desired. Positive and negative values are acceptabBee theFigurel?.

3. Offset

The offset methodcanbe applied to curves, curve lists, or open or closed sketched profiles.
This option adds thickness to the feature automatically

¥ Offset v Offset

Offset Shrink/Expand - Offset Thicken |
Outer offset | -5 & - Outer offset 4 3
Inner offset 0 & ~ Inner offset |g ;|Q-

Figurel8 Extrude-Offset

> [ ]<
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4. Transform

Create twist feature by selected twist point and twist angle. Twist anglis the total angle that
the extruded feature will twist from its start to end.Its limit is 90 degrees because the resultant
surface is basically a ruled surfacéf you need more please usesweep, helixor loft.

STEPO1 Select the twist point with left mouse or Coordinate value.

STEPO2 Set the twist angle

¥ Transform

Twist point  40,-25,0 |

Twist angle | -6

twist point

Figurel9 Extrude-Transform
5. Endcap

Set the different endcap typeo control the placement of end cap faceon the start and end of
shapes See theFigure20 to compare the different results.

®

L S y |
Startendcap Endendcap ‘

Figure20 Extrude-Different Endcap Setting

Both endcaps

6. Profile cap
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For BooleanAdd operation, use this option to specify a "cap" if profile is closed, or specify the
boundary if profile is open.See theFigure21.

The default Boolean shapes are the visible shapes

1.2.2 Revolve

Shaperibbon toolbar -> Basic Shape->

¥ Boolean

Yoo &

Boolean shapes

<<

¥ Settings
Profile cap

(=] (=) =) =]
" g |

[C] Keep profile

Figure21 Extrude-Profile Cap

Yy

Revolve

Use this command to create a revolved shape feature.

<<

Boolean shapes
¥ Settings

I Profile cap | Fa8 | k

The Required Inputs include the featte type to create (base, add, remove and intersect) and
the profile to revolve. It can be wireframe georatry, face edges or a sketch. Take an example,

STEPO]| Create the sketch as therofile.

STEPO2 SelectZ axis as rotation axis.

STEPO3 Define the otation angle from 0 to 245.

STEPO4 Define other parameters, such as offset values. See figure22.
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¥ Required
Profile P Sketchl &
Audis A 0,0,-1 v & -
Revolve type 2 sides L
StartangleS 0 .| %
EndangleE 245 .| -
¥ Boolean
U R BES
Boolean shapes B
v Offset
Offset Thicken -
Outer offset 0 .| % -
Inner offset 3 .| -
¥ Settings
9 I @ 9
[ Keep profile

Figure22 Revolve

1.2.3 Sweep

=

1. Shaperibbon toolbar -> Basic Shape-> **=<F

Use this command to create simple or variable sweeps using an open or closed profile and a
sweep path. The path can be wireframe geometry, a face edge, a sketch or a curve list.

There are 2 buildin frames during sweeping. One is theeference frame displayed in 3D axes
to indicate how the profile locates originally, the other ighe local fram e on each point of the
path displayed in lines to show how each profile will be located along the path.

Sweep puts profiles on each point of the Path by aligning the reference frame and the local
frame, then blends each profile together.

Note: the path must be tangent in everywhee. Otherwise the operation will fail.
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' Profile 7

X

Figure23 Sweep Profile and Path

STEPO]] Define the sweep profile and path.

STEPO2 Set the shape orientationThe reference frame is controlled these options. The
Figure24 shows the resultof different setting.

v Orientation v Orientation ¥ Orientation

Frame  Defaultframe  ~ Frame  Atintersection ~ Frame  Along Path »
Z-Axis  TangenttoPath ~ Z-Axis  TangenttoPath ~ Z-Axis  TangenttoPath ~
X-Axis Minimum twist  ~ X-Axis  Minimum twist  ~ l X-Axis  Minimum twist ~
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Linear scale

Set scale value from 1 to 0.6. The result is shown in thegure25.

¥ Transform

Scale Twist

Scale Linear *
1 s to 06 :
Point &
Scale Factor 1.1 s ®

Scale Type  Uniform

Make scale locally flat

List 2

Figure25 Sweep with Linea Scale
Variable scale
STEPO1 Pick the point of the path and set the scale factor. such astpoint of path, 1.

STEPO2 Add it into the list.

STEPO3 Repeat these operatins to set different scale at the different position.The result is
similar likt the Figure26.

¥ Transform

Scale Twvist

Scale Variable &/
1 - to 1 -
Point Cv2114 &
Scale Factor 0.8 L,
Scale Type  Uniform &
[ Make scale locally flat

PointScale<0=
[PointScale=1>
Point5cale<?=

List
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A\

Spiral
2. Shaperibbon toolbar -> Basic Shape-> >weep~

Create a spiral solid base feature by revolving a closed profile about an axis and along a linear
direction. This can be used to make threads or any other shape that is revolved in a linear
direction such as springs and coils.

STEPO1 Draw the sketch as the préile of spiral sweep
STEPO2 Define theaxis- Z axis,turn number-10 and distance 10.
STEPO3 Define other parameters, such as, start / end lead in.

M Spiral Sweep LLead In-End
v [X] o

¥ Required

Profile P #14099 &

Axis A 0,0,1 vy &~

Turns T 10 s X

» 4
@ @

Distance D 10

4

v Boolean

N

Boolean shapes

«

v Lead
Lead In ¥
Radius 5 % -
i D -
! | Angle 95 2%
: -
| _J__} End End -

Figure27 Spiral Sweep

o

Swept
3. Shaperibbon toolbar -> Basic Shape-> Red ~

Use this command to create a solid rod thiaweeps along a network of interconnecting curves
(e.g., lines, arcs, circles or curves). The curves can be tangent or form "X", "T" or "L" shaped
intersections. This command is ideal for modelling pipe, tube or bé& routes. The required
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inputs include the rod diameter, interior diameter and the sweep curves. Optional inputs
include the ability to join the rods together and so on.

STEPO]] Draw the curvesas the rod path.

STEPO2 Definebasic parameters, includingouter diameter and interior diameter.

STEPO3 You could add the fillet at the sharp corner. See thégure29.

Diameter O

8

Interiar O 5

x

Fillet Radius

Fillet corner

7

Figure29 Swept Rod with Fillet

i

Profile

4. Shaperibbon toolbar -> Basic Shape-> >wept Rod~

50A OEEO Al i1 AT A OI AOAAOA A OITEA OI A OEAO O
connected curves are valid entities for Path definition, and rods around the corner between

these curves will be trimmed as mitered.
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STEPO]] Selecta close sketch or curve lisas theprofile.

STEPO2 Select the path curveTangent or connected path curvéoth are supported.

STEPO3 Other parameters areoptional.

#As Profile Swept Rod 23
v [ X L]
¥ Required
Profile Sketchs &
Path 1 picked v
Angle 0 T E® -
Base point ¥ & -

[ Keep curves

Y

X
Figure30 Profile Swept Rod

(tangent path ‘

Connected path ‘ X

Figure31 Profile Sweep RodPath

1.2.4 Loft
1. Shaperibbon toolbar -> Basic Shape-> Loft

Use this command tacreate a lofted solid or surface feature by a series of profil€he profiles

can be sketches, wireframe curves, curve lists, face edgegoints. Optionally, you candefine
connection lines tocontrol loft shape.
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Loft Type -Profiles

STEPO1 Prepare the loft profiles and then slectthem. Makesure that the arrows are winting
in the same direction.

STEPO2 Most of the time, the shape control lines need to be adjusted.
STEPO3 According to requirements to cfine other parameters, such as boundary constraints.

Note: If there is no other geometry existethe boundary constrains definition is disabled.

.

® kz/

Figure32 Loft-Profiles

@ How to defineor adjuste the shape control lines ?
4AEA OEEO AAOA I O AgAi Pl Ahl AOGBO OET x OEA OEI -
¥ Shape Control

Connection lines

Auto Add

Madify Delete
[] Use tangent vertices

Status 1: Default status without control lne.

30A000 oq#l EAE O-1 AEZAUGKh OEAT OAI AAO OEA AITTT.
Status 4: Pick a new connection point to end this operation.

Status 5: New status with the reasorae control line.

21
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Figure33 LoftProfiles
Loft Type - Profiles and Points

Select the profilesand neededpointsto create aloft shape

h |

Figure34 Loft-Profiles and Points

&

Drive Curve

2. Shape ribbon toolbar -> Basic Shape-> Loft

Usethis commandto loft a series of prdiles along the drive curve It includes someoptions that
are similar to the Sweepand Loftcommands.

STEPO1 Define the drive curve and profiles.
STEPO2 Set suitable orientation parameters.
STEPO3 According to requirement to ddine other options, suchas connection line.
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Figure35 Drive Curve Loft

1.3 Engineering Features

1.3.1 Fillet

1. Shape ribbon toolbar ->Engineering Feature -> Fillet

Use this command to create a wide variety of constant and variable fillets and corner blends.
They include the amount of smoothing atorner blends, arc or conic crossectional fillets,
variable fillet attributes, corner relief and edge constraints.

@ @ @ @ Four different fillet types are provided,as shown inFigure36.

[~

Edge Fillet Elliptical Fillet

Figure36 Fillet Types

STEPO1 Select the edges, faces or vertex.
STHEP 02 Definethe fillet value to get the preview.
STEPO3 Setother parameters to get the needed result.
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Variable Radius

Use these options to create variable radius fillets. The variable fillet is achieved by adding
variable attributes at any location youchoose along a selected edge.

¥ Variable Radius

Hald line

<£

Variable radius

Add Modify Delete

Vertex

Exception
Figure37 Variable Radius Parameters
1 Hold Line

Selectcurves to derive the overall shape of the rails of a given fillet chain, thereby creag
freeform, variable radius fillets in an intuitive manner.

hold line

Figure38 Fillet-Hod Line

1 Add/Modify/Delete
STEPO1 Click Add button, then select a point on an edge

STEPO2 Specify the fillet radiusfor selected point position.

STEPO3 Repeat steps 1 and 2 until all of the desired attributes are added and then
middle-click to continue.

After defination, if you want to modify/delete some fillet dimension, click Modify/Delete
button, then select the dimension to finish.

24
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Figure39 Variable Fillet

Rollover Control
1 Hold fillet to edge

Check this box, then the fillewill hold to nearby edges Figure40 shows two cases.

Hold fillet to edge " ™\ Hold fillet to edge _

[] Hold fillet to edge = o Eiold il o

Figure40 FilletHold Fillet to Edge
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M Search for undercut

If the new fillets are completely undercutting a preexisting feature, check this option, the
system will attempt to extend and/or trim the old feature against the new fillets.

Search for undercuts Search for undercuts

Figuredl FilletSearch for Undercut
1 Mitred corners
Check this box, the new fillet engine will provide a mitred solution at corners of uniform

convexity.

Mitred corners Mitred corners

Figure42 Fillet-Mitred Corners

M Trace/Blend corners

Check diffeent option to get different fillet result at corners. Sed-igure43.
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Trace corners

Blend corners

default result

Figure43 Fillet-Traces/Blend Corners

1.3.2 Chamfer

<

1. Shape ribbon toolbar ->Engineering Feature -> hamfer

Use this command to creaté¢hree different type chamfer, as shown irFigure44.

TV

Most of paraneters are similar with fillet feature. So please refer to fillet feature to understand
variable chamfer and rollover control functions.

asymmetric chamfer

Figure44 Chamfer
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1.3.3 Draft

Shape ribbon toolbar ->Engineering Feature -> P

Use his commandto creates a draft feature abut selected entities. Draft features are used in
design to allow injection molded parts to eject freely from mold cavities and cores

S
Typel:Draft ﬁ

When using this method, You can draft about a neutral plane, parting lines, edges or fadés
type of entities selected will determine the type of draft created. See difference cases below.

Draft -Edges
STEPO1 Select theedgesto draft, seeFigure45s.

STEPO2 Define the draft
STEPO3 Define thedraft direction. The default direction is Z axis.

¥ Required

U AboutD 3 picked
Angle A 6
edges
Direction P 0,01

Figured5 Drdt? Edges

<<

i
(I
1

144
1

Draft -Faces

STEPO1 Select thefacesto draft, seeFigure46.

STEPO2 Define the draft angle

STEPO3 Define thedraft direction. The default direction isthe plane normal.

28



¥ Required

N o

About D 1 picked

<<

’ Angle A G : & =
Direction P 001 v &%
Figure4d6 Draft Faces
Draft -Datum
STEPO1 Selectone datumto draft. Only one datum can be selected, séagure4?7.
STEPO2 Define the draft angle
STEPO3 Define thedraft direction. The default direction isthe datum normal.
¥ Required
About D 1 picked bt
Angle A ] L%
Direction P 00,1 AR

Figured7 Draft-Datum
Type2: Face Draft

STEPO1 Select the face that will be draftlf you draft more than one face, these faces should
draft toward the same direction.

STEPO2 Select the draft edge on the draft face. SEggure48.
STEPO3 Define the draft angleand direction.
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¥ Required

draft face =~
Face 1 picked >
AboutD 1 picked v
Angle A a8 - @
Direction P 0,01 Y &~

draftedge

Figure48 Face Draft

Variable Draft

STEPO1 Refer to operations above to dine draft required parameters. E.g. select yellow face,
as shown inFigure49. Set the angle to 6 degree.

STEPO2#1 EAE O! AA $0AEO6 AOOOIT 8
STEPO3 Select green face and set the draft angle to 15 degree. Pick OK, then the draft angle
attribute symbol will be displayed and attached to the selected face.

STEPO4 Then the final result will be got.

b Draft £%
X 0]
¥ Required
Face F& @
Angle 15 I -

draft angle attribute

selected face for variable draft J

Figure49 Variable Draft

With Delete Draftfeature to slect the symbol representing the draft angle attribute to delete
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Side S
Use this option to specify whichsideto draft.

Take the datum draft for exampleFigure50 shows four different effects.

Top Bottom Split Neutral

Figure50 Draft Side

1.3.4 Asymmetric Draft

Asyrmmetrical
Shape ribbon toolbar ->Engineering Feature ->  Draft

This commandis usedto create an asymmetrical draft feature about selected enties.Take the
asymmetric datum draft for example.

Type: Datum ﬁ

Use this method to draft about the selectedatum.

STEPO1| Select thedatum.

STEPO2 Set the different draft angle A1 & A2 and select thdraft face. Then add it intothe list.
STEPO3 RepeatStep02 to define other drafs.

STEPO4 Define other parametersto finish.

Setting parameters are the same with draft functionSo pleaseefer Draft feature to learn cher
application andsetting.
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4 Asymmetrical Draft £3
]

v | X o
¥ Required

Datum(Point) Xy ok

Angle A1 15 -
Angle &2 12 : l =
Draft Face | 1 picked v
List oy ¥
Figure51 Asymmetric Draft-Datum
1.3.5 Hole

1. Shape ribbon toolbar ->Engineering Feature -> Hole
Use this command to creaté¢hree type of hole, such ageneral hole, clearance hole and thread

hole. Five holeshapesincluding simple, tapered, counterbore, countersink and spotface
holes are supported with different endtype options including blind, until face and through all.

Ang
— Di1 = T ;1[); |‘— T *‘—Diz—'* IHTZ {r:_[]lz__?}T r—[ZIiZ—J l
! H?
| A . }___,,_ ]
| | EA D|,| [ Hi n|1 H1 i) M
| l __l 2 | 7 l % | 7 l + i_L
A 7 o s fﬁ?’//
Tip Tip Tip Tip Tip
Sirr:[:ule Tap:ared C'E-::nre c'glink Sr:u:utlFal::e

Figure52 Hole Shapes

Take a CountesBro Thread Hole for example.

STEPO1 Selecthole type--Thread hole. The default hole specification is automatically updated
to match defined hole.

STEPO2 Pick points as the hole locationsThe default direction of the hole feature will be
perpendicular to the face wheres the point. From the right menu, many different
ways of picking points are available. See the left imagefeyure53.
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Hole alignment can be adjusted by Face and Direction options.
Define hole specification.
1 Select hole shape as Countdrore.
1 Define the thread parametes, such as M2, customized depth--16mm.

1 Apply default hole size. Detail hole size value can be modifidelg. assign the
bottom face as the end face.

1 Set start chamfer. Setback value is 1 mm.

Abzolute ¥ Hole Specification
Critical Hole shape Counter-Bore -
Relative w Thread
¥ | On Entity Type M Iy
& Smart Point Ref Size M12x1 v
. Dynamic Pick Depthtype | Custom - T
# Middle Depth 15 -2
& Between Hole size Default L
L-7  Offset ¥ Specification
~ Offset Distance — [)7
# Along i I_f 5
@ Angle | 1%

(=) Center of Curvature |

1’_} Quadrant of Curvature \I\

% From 2 Lines

7% Intersection D2 16 - | &
7 Projected Cv-Cv Intersection H2 3 .| &
= Between Cv Points Dia (D1) 11 .

i. Projectto Cvor 5f End Until Face ’
P Cv-5fIntersection Boundary Fi &
p. Face-Vector

¥ Add Chamfer

Sketch
% From Pointe Set start chamfer

Unpick Last ceiTe 1 M &
[] Set middle chamfer

Cor o ) oD

Figure53 Hole Specification

(TR LT R

Unpick All

STEPO5) Cilck ok to get the following result, as shown ifrigure54.
STEPOG Set other parameters according to the your requirements.

> [= <
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Figure 54 Thread Hole

More Parameter s of Hole Specification:
U Callout label

Any text string that you want to appear as the hole callout. This label is supported by the
Hole Callout Dimension comrand at the Drawing Sheet level.

U Add D1/ D2 tolerance

You can manually set the tolerance value or define it by tolerance table, as shown in
Figureb5.

¥ Tolerance Inquiry
Hele Tol
¥ More Parameters Shel Tl -
Callout label
Add D1 tolerance H Std

3

Upper limit | 0.006

4k A

Lower limit  -0.012
Add D2 tolerance
Thread class
Do not machine

: \%ﬂ\% DJ Dﬂ :

_ Cancel

Figure55 Tolerance Table
U Thread class

Specify the thread class.

> [w ] <
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U Do not machine

Holes flagged with this attribute are ignored in ZW3D CAM. For example, a plate loaded
from a catalogue has holes that already exist ZW3D CAM will not machine them.

How to define Multiple Hole s?

1. Directly pick multi points to define locationoption. The left image oFigure53 shows
the right menu during the point picking.

2. Use the RMB "Fom points" command to pick multiple points at the part level to locate
multiple holes.

3. Pre-define a sketch with point entities at the hole locations. Righ€lick and selecting the
Sketch option will prompt you to select a sketch. You can skip this optiomtrely by
simply selecting a sketch directly from the History Manager when prompted for hole
locations.

How to Change Thread type between Metric and Inch?

When a hole is created how to change it between Metric and Inch? It is very easy to do this. Just
click the button is ok. Sedhe Figure56.

¥ Hole Specification

Hole shape Simple o
¥ Thread
Type M 1'%,
Size MG x 1.0 -
Depth type Custom -
Depth 0 - ~
Hole size Custom -

Figure56 Thread Type

1.3.6 Rib

1. Shape ribbon toolbar ->Engineering Feature -> Rib

Use this command to create a rib feature using an open profile sketch. The required inputs
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include the profile, rib thickness, draft angle, bundary faces and the draft plane. The boundary
faces can limit or expand the extent of the rib feature.

STEPO1 Select the rib profile, such as the open sketch, 8D curves.

STEPO2 Define rib direction. If you want to change the material direction, plese check the
&1 EPD OEA 1 AOGAOEAI AEOAAOQEIT 068

I DPOET T 6

STEPO3 Select thewidth type, such as 1 side, 2d side or both.
STEPO4 Define the rib width, such as 8mm.

STEPO5 Define the draft angleand draft planeif necessary.Thedraft plane option is only
available when the angle AE O Bagliadto O

STEPOG Define the rib boundaryface, as shown in thé&igure57.

€. Rib
v || X

¥ Required

Profile P1
Directicn
Width Type
Width W
Angle A
Plane P2

¥ Settings

Bounds B

EZ

[ﬁ]
L65217 &
Vertical -
both *
& D E -
0 1 ®

{3
3 picked v

Flip the material direction

Figure57 Rib

R

Rib

2. Shaperibbon toolbar ->Engineering Feature ->Metwork

Use this command to create a network of interconnected ribs. The command supports

multi ple profiles to define the rib paths.

Each profile can define rib sections of varying widths

or you can use a single profile for constant rib widths.
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STEPO1 Selectthe sketch as theprofile and setthickness.Then add it into the list.

You cancontinually select the profile and set the different thickness value.

STEPO2 Specify the start position and end facen the following case, the start value is 7mm.
The default end face is the plane of the sketch.

STEPO3 Select the inside faces as thelriboundary, as shown in thd=igure58.

.’ 1st proﬂle“‘
, Y j

/2nd proﬁle;

Figure 58 Rib Network

1.3.7 Thread
1. Shape ribbon toolbar ->Engineering Feature -> Thread

Use this command to create a threaded shape feature by revolving a closed profile about a
cylindrical face and along its linear axis and diretion. This command can be used to make
thread features or any other shape that isevolved in a linear direction.

STEPO1 Select the cylinder face on the stock.
STEPO2 Select the thread profile, such as the sketch profile, as showntire Figure59.
STEPO3 Define the turnnumber ---6 and distance (pitch) --- 9.5mm.

STEPO4| Setthe Booleanoption. And pick the cylinder to combine them together.
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STEPO5 Selectthe lead in/out type--- Both ends, and set the radius as 5mm.

STEPOG| Define setting parameter f necessary.

Bs Thread &3
(v ]| X o
¥ Required

Face F F3 &

Profile P Sketch2 &

Turns T 6 o

Distance D 9.5 s [ @~
v Boolean

B M D

Boolean shapes 1 picked M
v Lead infout

Lead in/out Both ends ¥

Radius 5 ol
p Settings

p Tolerance

Figure59 Thread Shape

1.3.8 Lip

2

Shape ribbon toolbar ->Engineering Feature -> P

Use this command to create a constant lip feature along selected edges based on two offset
distances. The required inputs include the face edges to feature and the a&std 2nd offsets.
You can continue to select edges and enter offsets until you complete the desired lip feature.

Select the lip edgexnd slectthe faceasfirst side of the lip.
Repeat the step 01 to continually pick other edges.
Define offset D1&D2 value.

Click ok to finish.
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1st edge

1

2nd edge

3

2

g
select the face as
first side of the lip >
(/

- select the face as //
i - first side of the lip
V][] °
¥ Required : B - g

OffsetlDl -2 HER
Offset2D2 -3 e L&~

Figure60 Lip Shape

1.4 Shap Editing

1.4.1 Face Offset

<

Face
Shape ribbon toolbar ->Edit Shape -> Offset-

Use this command to offset one or more faces oshape Theshapecan be an open or closed
shape.

Typl: Constantﬁ

Use this option to offset faces at a constant value.

STEPO1| Pick the offset faces

STEPO2 Define the offset distance You can drag and drop the arrow to change the offset
distance in the graphic area.

STEPO3 Click ok to finish. You can change othgrarameters according to the requirements.



Z\W 3D

2% Face Offset £3
v | K Li]
¥ Required

Faces F 2 picked >
Offset T 16 - @ =
¥ Settings

Side faces Create -
Extension Linear -
Intersections  Remowve all hd
p Tolerance

Figure61 Constant Face Offset

Type2: Variable &

Use this option to offset faces at a different value for different faces.
STEPO]] Selecta group offaces and set the offset distance, then add it into the list.
STEP02 Repeat the step 01 to define other offset faces and corresponding offset value.

STEPO3) Click ok to finish.

2% Face Offset w3
v || X Li]
¥ Required
Faces F 1 picked >
Offset T 4 : Q =
List [FaceOffset=0= | &
FaceOffzet<]= "
=i
*
&
b Settings
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1.4.2 Shell

>

Shape ribbon toolbar ->Edit Shape -> *hell
Useshell command to create an offset shell feature'om a shape.

STEPO1 Select theshape and sethe thickness value such as2mm. A negative value indicates
an internal offset. A positive value indicates an external offset.

STEPO2 Pick two end faces of the cylinder as the open faces. Click ok to get the shell riesul
Then with dynamic section command to check the model, as shown in thegure63

(middle image). This option is unnecessary parameter.

STEPO3 If you not define the open faces, and define the offset faces. E.g. pick the right end face
of the cylinder, then set the offset value as7mm. Then you will get the result, as
shown in the Figure63.

.
-5

¥ Required
Shape § 51 &
Thick T 2 I
Open O b
¥ Options
Faces F 1 picked ¥
o ®-
List 1 picked & ¥
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1.4.3 Combine

3

Shape ribbon toolbar -> Edit Shape -> Combine

Use this command tanake a Boolearadd/remove/ intersect operation between the solid and
the surface antities thanks to ZW3D unique solidsurface Hybrid modeling technology.

Typel: Add %

Use this option tocombinethe selected geometrto one shape

If the base and operator shapgboth are solid shapes the resultis one solid shape.

Shape 2- Solid

One Solid Shape

i

Shape 1- Solid

Figure64 CombineAdd (2 Solid Shapes)

If one baseor one operator is the surface, the Boolean-add result is a surface shape.

Shape 1-Surface

Result-Surface

Shape 2-Solid

Figure65 CombineAdd(1 Solid 1 Surface)
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Type2: Remove @

Use this option to remove the intersection part from the base shape.

If the base andoperator shapes both are solid shapes theBooleanremove result will be one
solid shape.

Shape 2- Operator Solidj

Shape 1- Base Solid

Figure66 CombineRemove(2Solid $apes)

::-.:}.
Type3: Intersect v
Use this option to keep thentersection part between base and operator geometry.

If the base and opeator shapes both are solid shapes theBooleanintersect result will be one
solid shape.

Shape 1-Solid

Result - Solid

Figure67 Combinelntersect(2 Solid Shapes)
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1.44 Tim

1.2

Shape ribbon toolbar -> Edit Shape-> Tm

This chapter mainly introduce the solid modeling. So we just introduce how tioim the solid
shapes with other solid shapes, surfaces or datum. See the following case.

STEPO1| Selectthe block as thebase

STEP02 Selectthe trimming shape, it can be shape, face, datuiithe arrow will point to the
kept part.

STEPO3 Define other parameters. E.g. if the trimming face must extend past the base geometry.
) £ EO AT AOT 60h Ui &6 AT O1I A AEAAE OEA TDPOEII

4|

Figure68 Trim

1.4.5 Divide

ol
L]

Shape ribbon toolbar -> Edit Shape-> Divide

Use this command to divideone or moresolid shapes with other solid shapes, surfaces or
datum. See the following case.
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Selectthe block as thebase

STEPO2 Selectthe cutting shape, it can be shape, face, datum
STEPO3 Define other setting parameter.Click ok to finish.

Figure 69 Divide

1.5 Cover Surface to Solid

ZW3D has unique soligsurface Hybrid Modeling technology, which allows the engineer easily
transform the solid and surface. Here, we will introduce two methods of converting the surface
to the solid shape.

1.5.1 Shell

>

Shape ribbon toolbar ->Edit Shape -> =hel

Useshell command to create an offset shell featurscom a shape.This has been introduced
before. With shell command, a surface object can be changed to a solid shape.

STEPO]] Select thesurface and sethe thickness value.
STEPO2 Click ok to get the solid shape, as shown in the image below.
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&3 Shell 53

v |[X]

¥ Required

Shape S S19
Thick T 2

. @

< (=1
@

Open O

«

» Options
v Settings
Create side faces

Intersections  Remove fast b

p Tolerance

Figure 70 ShellSurface

1.5.2 Sew

R

Free Form ribbon toolbar ->Edit Face-> 5ew

If the model consisted of several faces, not a single shape. We can use sew command to sew the
surfaces together and ge& closed solid shape. See the case below.

STEPO1| Pick the facesThis start model consisted of 11 surface.
STEPO2 Set the suitabletolerance. The defaultvalueis 0.01.

STEPO3 Define Setting parameter if necessary.
STEPO4 Click ok to finish The sew esult is a single solid shape, as shown kigure71.

Setting Parameters
U Enable multiple edge matching

If you check this option, then ZW3D tries to figure out the best way to attach faces that will
produce valid shapes.

U Force object to sew into a solid

If edges or verticesare slightly miss-matched beyond the geometry tolerance or faces may
be missing etc Checkthis option to force your geometry into a solid.
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e o™
\ \ j |- 5 Surface(ll) | 4 €9 Solid(1)
A \ I e 51 ) |+ 5[ Surfh)
S ® 52(5ur2) B2 Wireframe(1)
\\U : S3(Surf3) B History
S4(Surfd)
N [ B 55(5ur5)
[ B 56(5ur6)
B 57(5urT)
W 58(5urf8)
® 59(5urfd)
& B s10(Surflt)
B 511{Sudil)

Figure71 Sew the Surfaces

1.6 Basic Editing

1.6.1 Pattern Geometry

Pattern
Shape ribbon toolbar ->Basic Editing -> Feature~

Use this command to pattern any combination of shapes, faces, curves, points, text, sketches,
datum planes and patterns of patterns. Seven different metids of patterning are available.

STEPO1 Select pattern type. Eachtype requires different input parameters.

STEPO2 Pick the entities as the base geometry.

STEPO3 Define pattern parameters including direction, numbeyspacing, etcDefine second
direction, and corresponding parameters including number, spaang, etc,, if necessary.

STEPO4| Define other parameters, which are explained in detail later.

_

Typel: Linear ?'g.

Use this option tocreatea linear pattern of one or more objects@long one or two directions.

> @<
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¥ Required -
&b r80e ¢
Base 1 picked > -
. - Y
Direction 1,00 b T
Mumber 8 v

3

I | e

Spacing 50

' ; /K

[ Second direction E
1

A Y

4

@
«
\
A
b

- * picked & < [aecond direction “
Direction 1,00 bo @ - :

Mumber B : & =

Spacing 50 : Q -

Second direction I

Direction [ 0,10 & & - S
Mumber M 4 : & -

Spacing S 50 : @ =

Figure72 Linear Pattern

il

L NN |
Type2: Circular *p

Use this option tocreate a circular pattern of one or more objects.

@j a‘ﬁ% % first direction

Base 1 picked

Direction 0,01 ¥ @ ©

Diameter 43174066 : Yo gq

Murnber ] S| ® -

Angle 45 .| & -

Second direction }

Number N 4 .| - .

Spacing 5 50 R [secnnd direction

Figure 73 Circular Pattern
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Note’ Please check on the Second direction when you want to defifféaé&.second direction will
be automatically along theradial direction.

L
Type3: Polygon 4

Use thisoption to createa polygon pattern of e or more objects.

-_

;;.g' u'._ ',g- [@ % %

Base 1 plcked

Direction 0,01 ¥ ; - .-
Sides A : i - {
Spacing Murnber per side - L
Mumber g : E - X
Second direction

Cocentric M 3 ; E -

Spacing 5 40 | &

Figure 74 Polygon Pattern

Note® Please check on the Second direction when you want to defifidné.second direction will
beautomatically along theradial direction.

*Sp

Type4: Point to Point

Use this method tocreate an irregular pattern of objects from point to point. You can place
each instance in the pattern individually at selected points.

@ Pattern Feature 23

|| X 9 @

¥ Required

i3 SN
W

Base 1 picked *

From point 0,00 b i - o
To points 5 picked ¥y &~ ™

Figure 75 Point to Point Pattern

> [w <



Z\W 3D

Note’ The point in "From point" is a reference point to locate the pattern geometshile the
points in "toPoints" are thenewlocation points.

Type5: At Pattern @

Use his methodto createa pattern of objects at locations defined by a previous pattern.

The characteristics of the pattern (direction, number, spacing, etc.) will be inherited from the
selected mttern. When the selected pattern is changed, such as pattern number or spacing is
changed, the new pattern result is automatically updated.

== pattern-1 Q O
> B3 Solid(13) O
4 3 History O
[ xy Q ,
M xz '
[ vz Q
T : i
j gi first pattern | [J{4 X
M vza O
@ Blockl Base
it Ppatternl

| | Cylinderl_Boss Q O

- MODEL STOP HERE -----

- |: il
o 1
Pattern Patternl = i
w Boolean ! Jb X .

@ﬂ%@ ﬁ‘ L "-., -'

Boolean shapes

144

B Settings

Type6: At Curve‘

Use this option tocreatea 3D pattern in space using one or more inpuwurves.

Figure 76 At Pattern

, AOB O OAA 6(1%6@@)@0\80]’ CAOEAO
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The first direction is determined by the first picked curve.

v Required

e o
\ [TRVD

Base ll picked ’ M
Boundary IZ picked ‘ M
Number IZO = l & -~
Spacing 43 |-
Second direction

Number N 3 ; [
Spacing S 110 $® -

Figure 77 Pattern at TwoCurves

Note’ The curves automatically limit the number of instances in the pattern to fit along the
boundaries.

Type7: At Face

This method creates a 3D pattern in space using an existing surface.

¥ Required

b A
S B Y
Base El picked I M
Face [ F4 | &
Number !le = l & -
Spacing 48 &
Second direction

Number N 23 z ’ & -
Spacing S 100 (&

v Derived Pattern

Derive {None Y i
Minimum % |0 ll K08

Figure 78 At face

Note’ The surface automatically limits the number of instances in the pattern to fit along the U
and V boundaries.
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More parameters of Pattern
U Derived pattern
Use different method to derive either the pattern number or the spacing value.

None - Use the values you supply for Spacing and NumberSee theFigure78.
Spacing - Input the number and ZW3D will derive the Spacing. See th&gure79.
Number - Input the Spacing and ZW3D will derive the Number for you. See theFigure80.

¥ Reguired

\@W#WWM@
Basze | 1 picked

Face 4 |‘§
MNumber 12 -

Spacing 48 - | % -
Second direction

Mumber M 3 2
Spacing S 100 R

¥ Derived Pattern

Derive |Spacing & |
Minimum % |D s | & -

Figure 79 Derive the Spacing with Number

v Required
®le
MHW@@@
l 1 picked

Face i F4 }
Number 12 ]
Spacing 48 - |- I
Second direction

Number N 3 + [
Spacing S i100 S ‘ -
v Derived Pattern

Derive ’ Number ¥ l

Minimum % ]o ¢ I & -
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U Instances to toggle

Use this option to select the shape to remove. In preview, the selected shapd displayedin
red and will be removed from the resultPick the red shape again to keep it.

¥ Instances to Toggle

Toggle | |¥
e 41 | ] O 0 & 0 O
| 0 O 0 O O O
0 e==3e O OO X @
m g & OO0 @ O 0 O

Figure81 Toggle
U Alignment
Align with Base --Align each instance identical to the base objects being patterned.

Align with Pattern -- For the "Circular" Methad, this option aligns each instance with the axis
of rotation. Just like the icon shows. For the "At Curves" Method, this option aligns each
instance to match the normal direction through the curves at the location point.

Figure82 Alignment
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U Stagger

Stagger indexes even rows in the first direction one half spacing toward the second direction.

s No stagger EE:E Stagger pattern

1

I n n n n
....-...:. u ™ u

I ] n n |
N N B ...:- u u

I n n | |
EE NN O -

I N L n n
N BN EENEEN'pgQ n - -

Figure83 Stagger
U Fill pattern -Boundary
At Linear, Circular and Polygon, specify a boundary to fill pattern.
None (Default) --Use this option to keep the origiml shape.
Face--Pick a face, its inner and outer boundary will form the filling area.
Curve --Pick curves to form one or more closed filling areas.

Margin - Set the margin of the filling area.

Exclude Mode- Check this option to create pattern instances onlgn the filling area. Otherwise,
it will not create pattern instances on it.

Figure84 Fill Pattern with Curve
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U Associative copy

If this option is checked, thepattern geometry will be associative with the original entities. If
the original entities are changed the pattern duplicate will be update to keep consistent with
the original entities. If this box is unchecked, the duplicate and the original entities will be
independent of each other.

; Associative copy @
@ 55 Patterns

@ D @ Pai:tvarr'lEPIlr QQQ
I
S
S

this pattern operation
can't be edited.

Figure85 Associative Copy

1.6.2 Pattern Feature

Use this commaul to pattern any combination of featuresThe pattern types are same like
Pattern Geometry, please refer to above content.

7TEA08 0 OEA AEZ£EZAOAT AA AAOxAAT DPAOOAOT CAITI AOO

Pattern Geometry Pattern Feature
Associative copy | U X
Variable pattern | X N
Difference * 00O 1 EAE OAT bUOG | Redo the feature in new layout
entities. locations and redefine the feature
size.

Next, the variable pattern option will be detailed.
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U Parameter List
Create a variable pattern featte by setting the increment of parameters.

STEPO1 Selectthe parameters to modify. After activating this field, users can pick the
dimensions from the working areaas parameters.

STEPO2 Set the increment for the selected parameter.

STEPO3 Click the middle mouse button or this icon & to add the variable parameter into the
list.

- " . .l- i
.l-- - b, '\..‘w_ %
B PP D R
\’ "
7
b - -

\ [TV . |
Base 1 picked v 3 fﬁ.
Boundary 1 picked v ] .3
Number 16 SRR i
Spacing 99,07915 P& _ ) w

4 o

[] Second direction
w Variable Pattern 6

Type Parameter list ¥ :

Pararmeter Spherel_Base d2 &

Increment 2 e -ﬁ‘

- fi

Listl 1 picked (L2

Figure 86 Variable Pattern-Parameter List

o/

Figure87 Variable Feature Patternl
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U Parameter Table
Create a variable pattern through a table.

STEPO1 Click the table icon to gethe feature variable table, as shown in th&igure88.
According to the selected feature, the available dimension parameters are
automatically listed in this table.

STEPO2 you can manually set the dimension value of each pattern feature. Also you cagu
excel table to edit these parameters and import it into ZW3D.

¥ Variable Pattern

Type Parameter table L
I A\ I
Increment o
| (There are increments.
'@ Pattern featurevariableta& L B @ Pattern feature variable table L= A
Directionl Spherel_Base_d2 ‘= Dhrectionl Spherel_Base_d2 -

1 1 H 1 1 &8 H

2 2 2 2 ]

3 3 . 3 3 16

4 4 4 4 ]

5 5 . 5 5 24 L

Import Export Cancel Import Export Cancel

Figure 88 Variable Table

Figure89 Variable Feature Pattern2
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1.6.3 Mirror Geometry

2

=]

Shape ribbon toolbar ->Basic Editing ->

Use this command to mirror any combination of shapes, componentyjrves, points, sketches
and datum planes.

STEPO]] Select Mirror geometry .

STEPO2 Define mirror plane, such as YZ datum.

STEPO3 Define the mirror Boolean option.

STEPO4 According to the requirements to select the move/ copy the original entity.

If you move the entity, the original is deleted. If you copy the entity, the associative copy option
is available. Please refer to the pattern geometry to learn this function.

¥ Settings
(") Move

Associative copy

*|+ Mirror Geometry E3
X o
¥ Required
Entity 1 picked ¥
Plane ri Q
¥ Boolean

= JL IR

Boolean shapes 1 picked

<€

G Copy

1.6.4 Mirror Feature

Shape ribbon toolbar ->Basic Editing ->

{mirrur a shape ‘

Figure 90 Mirror Geometry

Usethis command to mirror features.The operations are the same with the mirror geometry.
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@ Mirror Feature 2
X o {mlrror hole feature ‘
¥ Required
Entity 1 picked ¥
Plane YZ &
¥ Boolean
Boolean shapes 1 picked ¥
¥ Settings
) Move @) Copy

Figure91 Mirror Feature

1.6.5 Move/Copy
Shape ribbon toolbar ->Basic Editing ->Meve Copy

Use these commands to mover copy 3D part entities. Various methods are supported
including direction, points and frame(i.e., datum planes or planar faces).

Move Copy
Difference Delete the original Keep the original
Associativecopy |/ N

STEPO1 Select theMove/Copy method

STEPO2 Selectthe entities to move/copy.

STEPO3 Set the parameters to finish the operation omove/copy the entities by the dynamic
handle in the working area.

Typel: Dynamic Move/Copy =

Use this command to move;opy or rotate entities dynamically by using Move Handleén main
work window.
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STEPO1 Select Move/Copy entity, which can be edge, face, shape, etc

STEPO2 In main work window, drag and drop the dynamic handle to move or rotate the entity.
At the same tine, click the value to modify the parameter value.

Figure92 Dynamic Move/Copy

Type2: Move/Copy from Points to Points 'J

Move/Copy the entities from one point (reference point) to another point (new location point).

yT AibpuU AT i1 AT An URAOI DAT ARAEBOR OAkADI O6AT DOEI
orientation, as shown in theFigure93.

4§ Copy 53
« | K L]

tinunue (i

Entity 1 picked A
From point 0,00 ¥ & -
To points 1 picked b @ =
¥ Orientation

From vector 1,00 ¥y &~
To vector 0,01 ¥y & -
b Settings

Figure 93 Move/Copyfrom Point to Points
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Type3: Move/Copy along a Direction H

Move/Copythe entities in a linear direction at a specified distanceYou can setle rotate the
angle and copy number when you do copy entity along the direction.

i copy 53
X o
¥ Required
00d§d by idie
Entity 1 picked b2
Direction 1,0,-0 ¥ &~
Distance 110 - & -
¥ Orientation
Angle -30 .-
¥ Settings
| Copies 3 P& |
Associative copy

Figure94 Copyalong the Direction

Type4: Move/Copy Rotate around a Direction ﬂ

Rotate or copy 3D part entities around a specified direction.

Type5: Move/Copy by Aligning Fr ameséJ

Move/Copy the entities by aligning one reference frame (datum plane or planar part face) with
another.

1§ Copy 52
v | X
094444 i L

From frame i

To frames 1 picked

B Settings
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—
Type6: Move/Copy along Path.&e
Move/Copy part entities along a curve path.

For the orientation and transform parameters of copy along curveplease refer to the details in
Sweepfunction.

1§ Copy £
v | X L
¥ Required

Entity 1 picked

Path CwT3404

To points 2 picked

w Orientation

Frame At Path »
Z-axis Tangent to Path b
K-axis Minimum twist -
Figure96 Copyalong Path
1.6.6 Scale

| g

Shape ribbon toolbar ->Basic Editing -> >cale

This command modifies the scale of selected entities. You can enter uniform or roniform
scale factos.

STEPO] Selectthe scale geometry

STEPO2 Select thescale method uniform or non-uniform

STEPO3 Setthe scale value

STEPO4 Define the scale reference if necessar¥.g., pick a new point as the scaling center, as
shown in the Figure97.
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reference center

Figure 97 Scale- Uniform

| X

¥ Required

Entity
Method

Uniform

1 picked

| Man-Uniform

¥ Reference

Plane

Center

Figure 98 Scale- Non-Uniform

Solid Modeling
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1.7 Case--Solid Modeling

In this module, you can learn how to use those solid modeling functions to design your own
product. The following two caseswill show you the general processof solid modelingin ZW3D.

1.7.1 Casel

In this case we will use below example to show you how to use Extrude, Datum, Hole, Fillet,

etcto create solid shape.

1. Create the base sketch

STEPO1 In the Shaperibbon tab, select sketch function and select XY lane as the sketch plane.

Figure99 Casel Support

Then createa sketch like below.

90




Z\W 3D

2. Extrude the Sketch
STEPO1 In the Shape Ribbon, select Extrude function.
STEPO2 In the Profile, select sketch 1 whiclis created above.

STEPO3 Define the extrude type toSymmetrical, and define the End E torém. Keep other
parametersin default.

¥ Extrude 3

v | X o
¥ Reguired

Profile P Sketchl &
Extrude type  Symrnetrical ’

Start 5 0

4k 4F

|'-\.

End E 6

Direction

L4

Flip face direction

Figure101 Extrude Base
3. Create the Slot

STEPO1 Select XZ as the sketch plan, and credte sketch like below.

M2
30.00

Figure 102 Sketci?

STEPO2 Select extrude function, and selecdketch?2 as the profile.

STEPO3 Define the extrude type to Symmetrical, and in End E click right area and in the popup
window, select@o Face

STEPO4 In the working area, select theside face of the block as thend face.

STEPO5) In the Booleanoperations, select remove option. Keep other parametsiin default.
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¢ Draft

4. Create Datum Plane

STEPO1| Select Datum function

STEPO2 Select XY datum and set offset value @4 to create the planel

¥ Required
Profile P Sketch2 &
Extrude type  Symmetrical L7
Start 5 0 1
End E o =
Direction ¥ | [F] DynamicInput
[ | Flip face direction I*l  Dimension Value
v Boolean 4 Distance
= T Expression
Q s% ~1 ToPoint
Boolean shapes 1 picked t=  ToFace
Through All

| >

Figure 103 Extrude-Cut

STEPO3 Middle click to repeat the last opeation (datum).

STEPO4 Select YZ datum and set offset value &35 to create the plane2.

<=
et

5. Create Upper Cylinder

| plane2.

Figure 104 Datum

STEPO]] Select XZ plane, and draw@rcle of radius 19. And the Ky coordinate is aligned with
two planesrespectively, asshown in the Figurel05 on the left.
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STEPO2 Select extrude function, and select Sketch3 as the profile.
STEPO3 Define the extrude type to Symmetrical, andet End Evalue as30.

STEPO4 In the Booleanoperations, select base operation. Keep other parametgin default.

L]
1
i
|

Figure 105 Extruded Cylinder

6. Create Boss Section

STEPO1 Select plan to draw a sketch The circle radius is 8mm, which is the same
horizontal position with the planel. See thd-igure106 on the left.

STEPO2 Select extrude function, ad select Sketch4 as the profile.

STEPO3 Extrude sketch4 from 0 to-22.

STEPO4 SetBooleanoperation is Boolean add. And click ok to finish.

Figure 106 Extrude-Add

> [e <
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7. Create Link Part

STEPO1 Select ZX plane, and draw a sketch like beloWwhe arc is tangent with two lines. One
line is tangent with the circle; one line is tangent with the side face of the block.

—

Figure 107 Sketch5

STEPO2 Do extrude operation with sketch5, and set the parameters as shown below.

Extrude type | Syrmmetrical ’
Start 5 0 .|

End E 20 SECad
Direction ¥ & -

Flip face direction

¥ Boolean

ISP

Eoolean shapes 2 picked

LC4

¢ Draft
¥ Offset

Offzet Shrink/Expand =
Outer offset | 8

1

4 F 4

Inner offset

Figure 108 Extrude-Offset
8. Create the Rib
Select ZX plane, and draw a sketch, as showrFiigure109 on the left.
Select extrude function, and select Sketch6 as the profile.
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STEPO3 Define the extrude type to symmetrical, andet End Evalue as4.

STEPO4 Booleantype is Boolean-add.

STEPO5 As shown inFigurelQ9, pick the surface as the profile cap fackeep other parametes
in default. Thenlick OK to finish.

£ QO

profile cap face

R100.00

|~—u1.ﬂﬂ I'

11
Figure 109 Extruded Rib
9. Create Hole features

STEPO1] UseHole functionto create a general throughkhole of radius10, which locates on the
end face of the cylinder.

STEPO2 Oreate the secondhole of diameter 8 on the bossPick the first hole face as the end
boundary.

Dia (D1) 8 2 ® -
End Until Face
Boundary  F33 &
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10.Create the Slot

STEPO1 Selectthe XY plane to draw the sketch7. Draw a slot, aRown in theFigurelll. The
mirror the slot with X axis.

mmlmmJ

[——1—— 30.00

)

Figure111 Slot Sketch

STEPO2 Do extrude-cut operation. Refer to theFigurel12 to set the parameters.

¥ Required
Profile P Sketch? &
Extrude type  Symmetrical =
Start 5 0 =
End E 10 .| & -
Direction w ok
Flip face direction

¥ Boolean

jiﬁfﬁiga
Boolean shapes| | bl

Figure112 Extrude-cut Slot
11.Fillet

STEPO1 Selectthe edges and set the suitable radiustcreate the fillet feature. The result is
shown in the Figurel13.

STEPO2 At last, you can change the face color of the model with face attribute command.

Now we have finished themodeling. With above steps, we can quickly create shape by Sketch
Extrude, Hole and Fllet function.
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radius 25

=~ radius 10

Figure 113 Fillet Result

1.7.2 Case2

Next,we will use Sketch, Extrude, Sweep, Ladhd other functionsto createa shapebelow.

Figure114 Case 2

1. Create aBase

STEPO1 Select ZY as the sketch plane, and draw the geometry lixelow.
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R100.00

/ 20.00
H—:l = /(f-' #2 =1 l
'i‘I"—il _ HE _ LI
L _r
- 400.00 -

Figure115 Sketchl
Select extrude function, and select Sketchl as the profile.
Setthe extrude type to symmetrical, andSetEnd Evalue to 150.
Keep other parametesin default. And Click OK.

¥ Required

Profile P Sketchl &
Extrude type | Symmetrical ’
Start S 0 -

EndE 150 .| E
Direction o -

Flip face direction
¥ Boolean
N [S707 RS

Boolean shapes b

Figure116 Extrude Base
2. Create a Sweep Feature

STEPO]] Select ZYdatum to create the sketch2. This tangent line and arc will as the sweep path,
as shown in theFigurell7 onthe left.

STEPO2 Selectthe top planar face oBase as the sketch plane, and draswrectangle asweep
profile, as shown in theFigurell7 onthe right.

STEPO3 Select Sweep functionSelect the sketch3 as the profile, and select the sketch2 curve
as the path. Then get the preview result as shown in tHeagurel18.

STEPO4 Set Boolearoperation type as Boolearadd. And keep other parametes in default.
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= 300.00 —=
sketch2 X

D sweep path T *
f 2

,. 100.00 e

R200.00 e

o ' ]

= /2
sketch3
) sweep profile
- |
60.00 —T=—*

Figure117 SweepPath and Sweep Profile

Y

¥ Required

Profile P1 Sketch3 L

Path P2 #6758 L

¥ Boolean

Boclean shapes 1 picked b
¥ Orientation

Frame At intersection -

£-Axis Tangent to Path =

H-Aos hinirmum twist hi

Figure 118 Sweep

3. Create the Datum

Select Datum function

Select XZ datum and set offset value @60 to create the planel
Middle click to repeat the last operation (datum).

Select planel and set offset value 90 to create the plane2.
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Figure119 Datum

4. Create the Loft

STEPO1 Selectplanelto draw sketch4 asloft profilel, as shown in theFigure120 onthe left.
Use sketch referenceoffset and dimension functions to draw this sketch.

STEPO2 Selectplane2to draw sketch5 asloft profile 2, as shown in theFigure120 on the right.

1
- ] —!— . &
T ff2 50 2
90.0 1 4
110.0 || 4 &
L 10.0
5.0
i —
Fia
14000 ——-I e »
M2 ___I
1500 —
sketch4
sketchb5

ik
L —

Figure 120 Loft Profiles

STEPO3 Do Loft operation. Set loft type to Profile. 8lectsketch5 and sketch4 agrofiles
geometry. Make sure the direction is the same while picking.

STEPO4 Continue to define the last profile.

Click the right green arrow or right click on the working area of the working. Then
selectthe option ofinsert curve list, and select the four edge lines as tHast profile.

STEPO5 Set Boolearoperation type as Boolearadd. And set the continuity of both ends as
O. T 1CAck BKto finish.
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v Required % Unpick Last
Loft type Profiles - 3. Unpick All
Profiles Pl 3 picked | r} Insert Curve List

¥ Boolean

s@eow
Booleanshapes

¥ Boundary Constraints

<<

Both ends Start End

Continuity | Mone = |
Directicn | Perpendicular * |
Weight 0.000 - [ profile1
Scale 1 |

Figure121 Loft

5. Create the Fillet

STEPO1 Select the edges and set the gable fillet radius to do fillet operation. Please refer to
the figure below to do.

radius 30

radius 300

Figure 122 Create Fillet
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6. Create a Hole feature
STEPO1 Select Hole function, set the type to General Hole.

STEPO2 Define the locationpoint.

Slect the Offsetmethod form the right menu. Then pick the corner point as th
reference point, and set theoffset parameters as shown in the figureoelow.

L7 Offset £3
v | X Li]
¥ Required

RefPoint  150,-20020 | ¥ & -
XOffset  -40 P&
VOffset 30 &
7 Offset 0 & -
v Settings

Plane | &

Figure 123 Hole Location

STEPO3 SetDiameter to 25, and set Endtype to Ohru-Allé Keep the other parametesin
default. Click OK to finish.

Figure 124 Hole

7. Pattern Hole Feature
STEPO1 Select Pattern Feature function to pattern hole feature.
STEPO2 Set the type to Linear.Select thehole featureas the base. Set the pattern number and
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spacing as shown in thdé-igurel25.

Figure 125 Pattern Hole Feature
8. Shell
STEPO]] Select shell function, then pickhe model as theshell shape.

STEPO2 Define the thick to-5mm, and selecthe bottom face and the side face of lofted feature
as theopen faces. Then click ok to finish.

Figure 126 Shell

Now we have finished thesecond solid modeling caseWith above steps, we can quickly create
the shape by SketchExtrude, Snveep, Loft, and Hole functions.
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