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Making a Hammer



Making a Hammer

Objective:

In this chapter, you will explore the process of making a simple hammer as shown

in the figure below. These are nominal dimensions in (mm) and only certain basic icons
will be used in this problem. After making the hammer, some other features of the Part
Design App will be explored which are not reflected in the drawing. In order to create the
model, including accessing the App, setting up your units, and naming conventions, you
need to follow the instructions in chapter 1.

Enter the Part Design App === and create a part with the
name of your choice. Here, the name below was used.

s MNader_Hamrmer_CH2_Physical Product00030794 A1

B ophane

PartBody

Nader Hammer CH2 Physical Product00030794

1-

Select the yz plane from the tree or the screen and choose the “Position Sketched”
2z

itiones

icon 5 from the bottom row menu (i.e., from the action bar). Note that the
“Positioned Sketch” is in the “Model” tab. This will

land you in the Sketcher App “Positioned Sketch”  “Model” tab
Es s e o
. D .

Select the “Rectangle” icon *= from the bottom row (i.e., F1 e
the action bar) and draw a rectangle in an arbitrary location. L] conmetecrge
Note that the “Rectangle” icon belongs to a submenu with g WTM"Q'E
many other choices shown on the right. i M:MMW

. ) (2| petvemn
Obviously there are other ways of making a rectangle. = Ri o

Rectangle Cirde
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The tree shows you that rectangle has been
created in “Sketch.1.” Also, note that there
is a background grid with default spacing.

Before setting the dimensions of the

hammer in the sketcher, a few words about

the background grid is in order.

The grid spacing and the “graduation” of the grid can
be changed by following the steps given next. Select
the “Me” icon from the right top corner of the screen

and click on “Preferences.”

This leads to the following window.

[E=

CEREBGRL

Erip  Preferences
é» m General

File-based Design Import
Compatibility

Immersive Virtuality

Connections
i Content Access
—E Matural Shape
i : Infrastructure
i Shape
= Mechanical
_g Part Design
—ﬁ Assembly Design
|+ Sketcher

Sheet Metal Hydro-fo...
Composites Mfg Prepa...
Core & Cavity Separation
3D Telerancing & Anno...
Composites Design

Part Design Essentials
2D Layout Insight
Tooling Design

A

Xy plane
¥z plane
x plane

PartBody

5 skerchl

u. ﬁ- E..

My Roles / Profile
My Status
Preferences

Work Offline

My Simulation Tasks

My Profile

e -

Z& Knowledge I Design Limits H Units H Knowledge Environment " Report Generation "ﬁ 1|

Parameter Tree View

ﬂ[‘ With value

[ With formula

Relations Update in 3D Shape Context

;E 15 [# Creation of synchronous relations
[] Creation of relations evaluated during the global update

[ Do not ask for confirmation of automatic update when creating a synchranous relation

Design Tables

© Manual synchronization

@ 5 |@® Automatic synchronization when loading pointed representation

O Interactive synchronization when loading pointed representation

O Copy data into model by default
® Do not copy data into model by default

O Allow the user to retrieve the representations

@® Allow the user to retrieve the PLM Documents

0K Cancel

Choose the “Mechanical” branch followed by “Sketcher.” This is where these

% MNader_ Hammer_CHZ_Physical Product00030794 A1

é‘@ Mader_3D 5ha

parameters are set. The current values are 100mm and a graduation of 10 (see the
top of the next page). The changing of the units was already discussed in chapter

1 (page 9).
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Sketcher

= :,'F Preferences

1
=l General Grid -
5 6 D
Pl T i EIE Adaptative Grid Primary spacing : Graduations :
Compatibility EID Snap to point EIH: IUUmml 6| 10
P eters and Measul e
aram o = EID Allow Distertions 6 Vi |100mm |£ 10 |
Immersive Virtuality
Sketch Plane
}ﬁ Connections @EID Shade sketch plane
o Content Rccess EIE Position sketch plane parallel to screen
Heds  Matural Shay
ure pe EID Minimize viewpoint transformation
i Infrastructure
- EIE Visualization of the cursor coordinates
Shape =
]}: P EIE Visualization of the Context Bar
= lechanical
Geometry
= Part Desi
“ an {\QEIE Create circle and ellipse centers
Assembly Design . ) -
EIE Allow direct manipulation Solving Mode ...
Constraint
Sheet Metal Hydro-fo...
e — gete élg Creates the geometrical constraints
= Ci ites Mfg P
- FpTEE G éll:‘ Creates the dimensional constraints -
— Core & Cavity Separation EI SrnartPick ...
éll:‘ Detects the geometrical constraints on background elements
—Fé 3D Tolerancing & Anno...
! = ites Desi éll:‘ Autornatic Dimensional Constraints Creation
=, ‘omposites Design
Colors |
— Part Design Essentials _
é ~ QﬁlDafau\t color of the elements _ -
—g 2D Layout Insight ) o )
| L%, Tooling Design = ELE VISUE‘IZEtI?I’I of diagnosis (Eolors il
ﬁ "{El < I |

N 0K Cancel
3- Select the “Constraint” icon ™™™ from the bottom ’
menu and create dimensions for the sides as shown. A
Obviously these are not the correct dimensions. To i ¥ 30151
do so, double click on the dimension (one at a time) H

and in the resulting dialogue box, change the
number to the correct dimensions.

e 47.007 0]

The resulting rectangle must be 60mm x 30mm.

Constraint Definition I.IEP 2 |

Value| 60mm [] Reference

it 8
More> =
oK Cancel
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4- Next, using the “Line” icon U= draw a slanted line from the bottom left corner in
an arbitrary orientation.

7
W H v T

r————— B0 ]

T

Fii

Select the “Constraint” icon ™™™ from the

bottom menu and create angular dimensions / : i
between the slanted line and the horizontal base of 5 T —
the rectangle. To create an angle dimension, after i i 1

selecting the icon use the cursor to select the two
lines involved. Do not panic if the color of the
dimensions begin to change after selecting the first
line.

B L

To change the dimension to 60 degrees, double click on the dimension and change
it in the resulting dialogue box.

/ H Constraint Definiticn ‘ ? P9 ‘

. . 0 ValuelﬁﬂdEg E [] Reference
e — @j

' ’ Angular sector @Sectori -
More>>
oK Cancel

L
5- The next step is to trim the rectangle with the line. There are 8 e
different ways of doing this but it is recommended to use the B o

©

“Quick Trim” & .
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Note: Since vou have to use the “Quick Trim” icon repeatedly (three times), it is better if

you double clicked on it, which keeps it active until you select a different icon.

©
With the “Quick Trim” icon ‘it
Select this ———=~<_
segment N
7
A
y v T
STEP 1 :
&0,
Select this ——==~<_ H
segment N ]
W v T
P H
STEP 3 *
| 60
th

Select this ———=~<
segment

STEP 2

FINAL
PRODUCT

N

selected, follow the three steps shown below.

E

60

-

60,

6- Use the “Exit App” icon a»  to exit the sketcher and land in the 3D space. This
App is one of the icons in the bottom row of icons (i.e., in the action bar).

—

This is Sketch.1 just completed

&

7- Select the “Pad” icon ™ from the
action bar to open the “Pad” dialogue
box. For the “Selection” pick
“Sketch.1” from the screen or from
the tree. For “Length,” input 30 mm.

.\ﬁew

Exit Fit
App AllIn

Ske‘tch . A.nal);'sis

th

>
Normal
View

Pad Definition P =

—First Limit

Type
Length:

Limit

Selection:[Sketch. @

] Thick
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8- Once the pad is completed, select the face of the hammer as shown and pick the
@
“Positioned Sketch” icon & . You will be drawing a circle of diameter 10 mm
on this face.

@ Mader_Hammer CH2_Physical Productiii3a7se &,1 ” Select this face
USlng the “Circle” 1001‘1 Cirde @ fii=der 30 Shapen0n20230 4,1}
. Py ptane
draw a circle. P G
P pine

FartBady

Pad.1

Notice that the center of the circle is not symmetrically positioned within the
square face selected. Of course, this can easily be corrected by imposing
dimensional constraints between the center and the edges. However, you are
shown an alternative way to achieve this.

Using the Ctrl key (held down for multiple selection), select three entities in the
following order:

Step 1: select left edge of the square.

Step 2: select the right edge of the square.

Step 3: select the center of the circle.

Step 1: select the left edge Step 3: select the center of the circle

Step 2: select the right edge

Click on the “Constraint...” icon EI from the WT\—
available choices shown on the right. g L

B
Upon completing the three steps and the selection of Bl | et constis

i

Constraint

the above icon, a dialogue box appears.

S &0

Quick Com

Tmmtbne
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Within this window, check the box labeled “Equidistant point.”
This will center the circle horizontally. Repeat the same
process for the top edge, the bottom edge, and the center of the
circle.

Using the Ctrl key (held down for multiple selection), select
three entities in the following order:

Step 1: select top edge of the square.

Step 2: select the bottom edge of the square.

Step 3: select the center of the circle.

Once again, select the “Constraint...” icon and check the
“Equidistant point” option. The circle is now completely
centered with the side face of the hammer regardless of the
dimensions of the hammer. The design intent was to have a
centered circle and this accomplished the task.

You now need to specify

Constraint Definition @E
[ Distance Equidistant point
[ Length [ Fix
O &ngle O Coincidence
O Radius / Dismeter [ Concentricity
O Serrimajor axis O Tangency
1 Serriminor axis O Parallelism
O Curvilinear distance [J Perpendicular
[ Syrmmetry [ Horizontal
[ Midpoint [ ertical

Create Multiple Constraints
O Tagebement |

the diameter of the

D10 | Constraint Definition 2l = |}
circle. Select the circle _—— S
followed by the o 5
“Constraint” icon Dimension{Dameter <]

e
crstnt . and in the ;
resulting dialogue box
enter 10 mm.

ch
Use the “Exit App” icon v to exit the sketcher and land | Skech  Amalysis  View
in the 3D space. This App is one of the icons in the action > ‘ i 2
bar. i s Al

Nader_Hammer_CH2_Physical Producti030794 A1 H
% mm
’ sy plane
P e plane
B opiane

FartBady

Pad.1

L v
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9- Select the circle just
created in the previous i _
step followed by the _ e

-
Pad Definition |7 s

Length: 180mm =]
Limit: No selection

— Profile/Surface

“Pad” icon ™ . In the

) ) 2|
resulting dialogue box |l B
. Rewverse Side
input 180 mm and close @, S
the window. [ Reverse Direction
Mores>
oK | Cancel Presiewr. |

Upon closing the “Pad Definition” window and checking the tree, you will notice two
“Pad” features, Pad.1 which was the hammer head, and Pad.2 which is the hammer
handle.

% Mader_ Hammer_CH2_Physical Product00030794 &1
% Mader 30 Shapel0020230 A,
i wy plane
i yZ plane

i =< plane

PartBody

Pad.1

o) paaz

This completes the steps needed to create the hammer. The point discussed below is a
very useful tool to change the dimensions of the geometry. The most straightforward
approach to change a dimension (in the sketch) is to locate the appropriate sketch, and
double click on the branch of the tree where the sketch resides. This will land you in the
sketch where the appropriate changes can be made. An alternative approach is presented
below.

Select the “Formula” icon f™- from the “Tools” tab shown below.

lSeIect the “Tools” tab

Model Transform Refine Review Structure View Tools Touch o
W e | | NQ K H
S - S @‘
Add Catalog Links Icons Quick Material Formula_ Design

ils To Favorites Browser 2 Relations... with Labels Select Browser Table...



2-10

Making a Hammer

This leads to the following dialogue box.

Formulas: Nader_3D Shape00020230 A.1

| |

Filter on Nader_3D Shapel0020230 A1

Filter Name:

Filter Type: [Ali

Double-click a parameter to edit it

[ Import... ][ Create External P, ]

Parameter

PartBody'\Pad 1\FirstLimit\Length

PartBody'Pad 1\SecondLimitiLength
PartBody\Pad 1\ ThickThinl

PartBody\Pad 1\ThickThin2
PartBody\Pad.1\Sketch.1\Activity
PartBody\Pad.1\Sketch.1\AbsoluteAxis\Activity
PartBody'Pad.1\Sketch.1\Parallelism.13\Activity
PartBody\Pad.1\Sketch.1\Parallelism.13\Mode
PartBody'\Pad.1\Sketch.1\Parallelism.14\Activity
PartBody'Pad 1\Sketch.1\Parallelism.14\Mode
PartBody\Pad.1\Sketch.1\Parallelism.1 3\ Activity
PartBody\Pad 1\Sketch.1\Parallelism.153\Mode

Value Formula

e
Omm

1mm

Omm

true

true

true
Constrained
true
Constrained
true

Constrained

Active

»

m

Edit name or value of the current parameter

PartBody\Pad 1\FirstLimit\Length

|30mm E

|| | Mew Parameter of type | Length
Delete Parameter

With | Single Value -

Add Formula
Delete Formula

| ok || Apply || Cancel |

Selecting the Pad.1 from the tree (or with the cursor
pointing to the hammer head) shows you the
dimensions that were used to create the part as

shown on the right.

Selecting the Pad.2 from the tree displays the
dimensions of the hammer handle.

Double clicking any of the dimension on the screen opens a dialogue box which enables
you to change the values without going into the sketcher environment.
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Exercise 1:

Create the following solid object assuming that the supplied dimensions are in mm. In the
event that some minor dimensions are missing estimate them based on the overall scale.
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Exercise 2:

Create the following solid object assuming that the supplied dimensions are in mm. In the
event that some minor dimensions are missing estimate them based on the overall scale.
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