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DePuy Orthopaedlcs CONNECTION I

» Founded by Revra DePuy in 1895
» The World’s FIRST Orthopaedic company.
» A Johnson & Johnson company

» Designs, Manufactures and Distributes
Orthopaedic Devices and Supplies.

» Fully Integrated Surgical Package
» Less Invasive Joint Replacement Surgery
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An In-Depth Look at the
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Modeling Spreadsheet

» What is the Modeling Spreadsheet

» The Modeling Spreadsheet is a tool that utilizes the
parametric abilities to model multiple variations within
one part file.

» Overview
» Model Prep
» Spreadsheet Basics
» Mass 3-D functions
» Spreadsheet Goalseek
» Closing Q/A
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Spreadsheet Model Prep ‘W

» Naming Expression
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Spreadsheet Model Prep

» Parametric Practices
» Keep sketches simple

» Organize your model
» Name sketches, features

» Keep it clean

UGS
CONNECTION

2l




The Spreadsheet

» To access the Spreadsheet

EY0D I‘l"
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Beuse Library

Customize...

Journal

Uzer Defined Feature

Part Families...

Definge Deformakble Part...
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Spreadsheet Population

Ed Microsoft Excel - Worksheet in Modeling - insert_template.prt

File  Edit  Wiew Insert Format | Tools | Data  Window  Help  Options Type a question for help =2 @ X
DeEan SRY| &V i 74 i o '8 2 B oA

A1 - i 5 Error Checking...
A B | ( Speech | H |

Track Changes

Proteckion

Online Collaboration
Goal Seek...
Scenarios...

Formula Auditing

Tools on the Web,..
Macra

Add-Ins. ..
AutoCorrect Options. .

Opdate T Fart

Options...

Goal Analysis

Update ¢ par Extract Expr

Extrack Expr

Refresh Expr

Extract Attr
Refresh Attr
Save Part

Save Part As...
Update Sy Thl
Build Family

(SN SRR ERRR RN FU SN TRRR SRR RNy R Y R R R N S N el Bl Bl Bl vl e Pl et Bl Bt .

Sheet1

2 parts have been loaded
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Spreadsheet Population

» The populated Spreadsheet
will have all the expressions
from the Expressions Model

» Remove all the unwanted
expressions o

» This is why you should
name the dimensions a
name that will make sense.
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Spreadsheet Options

Fd Microsoft Excel
File Edit Wiew Insert  Format  Tools  Data Window  Help

E v |[;] # - frial

Cpkions

Cptions

E] Worksheet in Mndeling insert_template.prt

.. Paramete: Motc

Assuming Horizontal orientation,

Select NX Preferences

Opkions
1k

12
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Spreadsheet Preferences

Fd Microsoft Excel - Worksheet in Modeling - insert_temp

File Edit ‘Miew Insert  Format "'“" = ES ML BringS the |mp0rted EXpreSSionS in
» e R a vertical orientation
Al A Parame [T auto Refresh on Load

A B | DUseFixed Updats Range RefreSheS MOdel

Parameters | [ Auto Fit on Update
ist a 423'2 (o] [ cancel | Click Off to manually set
Ant_rad 2 15 expression range

C rad 0

w.:.Lt.:h depth 531'3 Resizes/Fits model in NX

Motch rad 13 .
;;d—”' A0 Removing the check reloads

Thickness 10 expressions to a horizontal
11.10450304

0 orientation

Ed Microsoft Excel - Worksheet in Modeling - insert_template.prt =1ol=]

O 00| T O e | DD R —

5 File Edit ‘iew Insert Format  Tools Data  ‘Window Help  Options Typegfquestion for help = o @ X
NS | & = @me 2 e ‘0| Bz U= P AN

r
A - fe Size 15 Pref rences
& [ B ] B [ 0 ] E | F | [ :
Paramete AP Ant_rad C_rad Motch_depth Moteh_rad ] -
Size 10 425 36 20 12 DAutu Refresh on Load
Size 15 425 36 20 12 .
Size 20 25 6 20 : 12 [Juse Fixed Update Range

Size 25 425 35 20 12 DAutu Fit on Update

10
W 4 » M\ Sheet1 1« |

Cone Sum==242.4




Populated Spreadsheet
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Ed Microsoft Excel - Worksheet in Modeling - insert_template.prk - |EI|£|
@jﬁm Edit  “iew Insert Farmak  Tools Data  Window  Help  Options Tvpe aquestion for help = o @ X
0 & S ol @ ” A -0 - B I U|EE=EES%, W3 E_-H-A-7

[/ - f
A | 0B | ¢ | B | E | F | G | H | I 5~
1 ramgter AP Ant_rad C_rad fll Match_depth Motch_rad S rad hickne

| 2 fSize 10 425 s 20 F349 12 13 40 10
3| Size 15 425 5] 20 3.9 12 13 40 15
4| Size 20 425 s 20 F349 12 13 40 20
E\Sizre 25 42 5 35 20 E3 .9 12 13 40 26
a ]

7 Any of the parameters listed can be scaled or

. - | ]
g driven to different values
10
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Execute Spreadsheet

Ed Microsoft Excel - Worksheet in Modeling - insert_template.prk
File Edit ‘iew Insert Formak  Tools  Daka  Window  Help

D= &S E-& » Al v 10 = IUu
A3 v i Size 15

Cpkions

UGS
CONNECTION

=10/ ]

v_ﬂx

Type a queskion far help

r 0 .00 | £
B % , bk EE

A | B | |  F

Parametei AP Ant_rad C rad Motch depth

size 10 425 b 20 12

RN N T T B 3~
Motch rad S rad Thickness
40 10

size 15 42.5 36 20 12

40 15

size 20 4245 3 20 12

Size 2o 42.5 3b 20 12

H 4k H|\5heet1f

[one

40 20
40 25

Sum=242.4

Select the size required




Execute Spreadsheet

Ed Microsoft Excel - Worksheet in P iodenng - inser _template.prk “
e Edit 't For a Wi s

' Sheetl /

 IIEEL L

Done

Update [

Updat

Build Family
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Select

Tools

Select
Update NX Part
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Update Parts — Sizes 10, 15, 20

Information

Datum T Drat  EdgeBlend
Plane

PN 3 icrosoft Excel
Cun

Edit
File  Edit E: h Rollb: =sitioning Feature

Depend
Details

Preview

Microsoft Excel @5 e




Other Spreadsheet Options ‘?\

Window Help  Options

12
Track Changes 12
12

Protection

Tools on the Web. ..

4 4 » M[Sheetl / Macro

Assuming Horizonkal orientation,

Bild Fannily

vl F [ 6

Motch_depth
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A few of the other options that
Spreadsheet offers;

» Goal Seek (will talk about)
» Manipulate Attributes
» Save parts off to different sizes

» There are more ways to use this
spreadsheet, what works for you

The Spreadsheet tool is a
powerful tool for
prototyping parts, multiple
sizes, calculating various
designs...
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Mass3d Functions ‘?\

file and use that information in the modeling
spreadsheet.
1o/ x|

File Edit “iew Inserk  Formak  Tools  Data Window  Help
A5AP Ukilities  Options

& 2 Aial =10 - B T O =
f =mass3d{"salids" 3 2)

£ worksheet in Modeling - dumk
A | =] C

Parameters
Handle_thickt
Handle_width
Thickness
Wiidth

4" Select bodies (1)

Results Display

DSth Information Window

Annokation Mone

Settings

Wieight I E?.BE?BE!

Line Calar

D | S e LD B —

B Calar

Texk Color

Texk Size

Texk Style

o4y v\ Sheet1 / 1K} |

Assurning




Mass3d Functions

» List of mass properties - Type

# Values

Description
All praperties
Area
“olume
Mass
Center of Mass (Coffd), WCS
First Moments, WCS Axes and Origin
Moments of Ineria with respect to fw.r.t.) WCS Axes and Origin
Moments of Ineria w.rt. Coftl OriginAWCS Axes
Spherical Moment of Ineria wert, Coft Origind WCS Axes
Inertia Products w.rt. WOCS Axes and Origin
Inertia Products w.rt. Coftd Qrigin®WCS Axes
Principal Axes, WCS
Principal Morments w.r.t. Coftd Origin
Radii Of Gyration w.r.t. WCS Axes and Origin

Radii Of Gyration w.r.t. Coftd
QriginWWC3 Axes

Spherical Radius of Gyration wer.t. Cofb QrigintWC3S Axes

Density
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pounds & inches
pounds & feet
grams & centimeters

Kilagrams & meters
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Mass 3d Functions

Important Notes
» Make sure density and units are —
correct —

Solid Density

Edit — feature — solid density

# Select Objects (0)
Select Al

. JI!\ttril:nutEe::I General

Invert Selection

» Name solid bodies and "
. Other Selection Methods I K
faces that you will be e

extracting information
from

|l:.|F'|l:|l:| index ta name

Edit — properties

Type Filter

Laver Filker

Color Filter

Akkribke Filker

Reset Filker
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Mass3d Functions ‘?\

Ed Microsoft Excel - Worksheet in Modeling - dumbell B [m] P4
@ File Edit ‘“iew Insert Formak Tools Data  Window  Help  ASAP Utlities
Opkions

»  Arial

assddi dumbell” 3.2

4 4 » wPSheetr,/ |4 | ﬂjﬂ

Assurning Yertical orientation, MM A

» Spreadsheet syntax =Mass3d(“object name” type,units)
=Mass3d(“dumbell”,3,2)

Name of solid WEES Lbs/in

Extracts the mass of the solid named “dumbell” and displays the value in pounds
21
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Mass3d functions

9

Additional info: AMERICAS 2008

For functions that will output multiple cells, highlight the number of cells required and press ctrl-
shift-enter to return the results properly

Fd Microsoft Excel =10l =|

File Edit ‘iew Insert  Formak  Tools  Daka  Window  Help  ASAP Utilities  Options
W5 opLio " Ay »
& 2 - aial 10 - B I U |= S S AL ?

B9 Fe I=mass3d"dumbell” 4 211

M 4 ¢ M[Sheetl /

S

Assuming Yerkical orientation.

For Excess spreadsheets, place the “@” symbol after the equal sign

=@Mass3d(“object_name”,type,units)
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Goal Seek ‘?\

» An optimization tool that varies one or more parameter (express'ions)'
between two limits until a specified result is achieved.

_ ‘WA
/‘ \‘\ Vary the thickness until the weight is 25 pounds

 ———
E] Worksheet in Modeling - dumbell_inch.prE
\l —»| Thickness ‘
1]
1

—

E] Worksheet in Modeling - dumbell_inch.prt
Y S R
Farameters

| 2 |Handle_thickness

| 3 |Handle_width

Thickness

Width
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Goal Seek A?\

Before running Goalseek:

» Ensure part will updated without errors.

» Think about relationships of expressions — especially if it will be
chosen as a variable in Goal Seek.

“— 75\
- -
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Goal Seek

»

» Choose Goal Seek solve method

Fil=  Edit  Wiew Insert Format  Tools  Daka  Window  Help  ASAP Llities

I 7 - Arial

| L | 7| —
L |

h
=

m

27 95731946

These are different mathematical methods that
the program uses to achieve the target value

- specified.

| JMewtan-Raphson 20

\_JMoninear Sidel 20 Some methods will allow multiple variable

\_/Cptimize 1N cells. See NX documentation for further
information.

iZancel
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Goal Seek

» Access Goal Seek dialogue
S — I [=[ Y

Wiewe Inserk  Format | Tools | Data  Window  Helg
> - prial - 10|% Speling... F7
f 3 \@ Error Checking. ..

File Edit View Insert Formak  Tools  Data

Window  Help  ASAP Uklities  Oplions
= worksheet in Modeling - dumt i} Arial - 10 -~ B
A Prokection » Thickness e 3
Farameters
Handle thickness
Handle_width | GealSeek.. 2
Thickness Forrnula Auditing

Online Collaboration »

Parameters
Handle thickness
Handle_width
Yariable Cell : Thickhess

Wifidth

Target Cell

Target Yalue

Loweer Bracket Wile i kit 27 90781940
Upper Bracket

Tolerance

Maz Iterations

@Perfnrm M Update
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Goal Seek

(%

> R u n G Oal S e e k Regula Falsi Goal Seek
Yariable Cell

File  Edit  View Insert Farmak Tools
Window  Help  ASAP Lkilities  Opkions
I - Al 0 -
Thickness 3

Target Cell
Target Yalue

Lower Bracket

Upper Bracket

Tolerance
Maz Iterations

EF‘ErF-:nrrn M Update

1

]
=
M

In this example, the thickness (cell B,4) will

27 95751945 be changed within the limits set by the upper

and lower bracket values until a target weight
(cell B,8) of 25 Ibs is achieved.

MWLM



Goal Seek

» Evaluating the results

Regula Falsi Goal Seek

Yariable Cell
Target Cell
Target Yalue
Lowser Bracket
Upper Bracket
Tolerance

Maz Iterations

@Perfnrm M Update
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Fd Microsoft Excel

File  Edit Ciata
A3AP Ukilities

=

Thickness

Yiew  Insert  Formak  Tools Wimd o

Dpkions
Arial ~-10 - B F U =

A =2B90464655654 77

F_E. Worksheet in Modeling - dumbell_inch.p

Parameters

Handle_thickness

Handle_width

Thickness
Width 275

Weight

4 4 ¢ k|ySheetl

M Goal Seck (Regula

The “Thickness” expression has been changed to a value that will yield a mass of
25 Ibs. The UG file has also been updated with the changes.
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