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Creo and PTC Mathcad offer a seamless integration of
simulation, analysis and modeling.

 With Creo simulate designers are empowered to easily
analyze parts and assemblies, and optimize designs.

Product Conceptual Detail Vql|cé(0f|on Toogl(lng T%:SOF;;?S
Requirements Design Design Protalype Mfg Purchasing

Capture, analyze and simulate with Creo Simulate and PTC Mathcad

« PTC Mathcad combines the ease and familiarity of an
engineering notebook with the powerful features of a
dedicated engineering calculations application.
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ENGINEERING CALCULATIONS: TYPICAL ISSUES

Inability to
capture, share
and re-use
design intent

Engineering
calculations are
often created using
disparate systems
and arcane
languages causing
poor
communication
and loss of
knowledge

Lack of process
and tool

Problems can be
introduced due to
design intent stored
in multiple locations,
leading to process
inefficiencies and
product delays

Lack of early
design validation
causing need for
rework

Is your design
optimized? Is it the
best trade-off
between cost,
strength, time-to-
market, customer
requirements, etc.?

Designs not tied
to customer
requirements

Loss of traceability
between market
requirements and
the final design
introduces errors
that lead to
inefficiencies and
delays

Calculation
errors lead to
poor design
decisions and
costly rework

Mathematical errors
are either caught
too late (leading to
costly rework) or
missed entirely
(leading to
increased after-
market service or
costly recalls)




PTC MATHCAD

S pic

A digital engineering notebook to perform your
engineering calculations and manage your design intent

Analyze Document e Share

PTC Mathcad combines the ease and familiarity of an
engineering notebook with a powerful mathematical
engine



PTC MATHCAD @ ptc

. EQ_selution_p2_landscape dynamic equations

1 __——— e I
- = (7Y, Gnl¥)
1 111§ i

« Document-oriented approach N o [remememmenlenl)
— Multi-document, task-oriented Ul 2N -
— WYSIWYG document editing . ‘

— Page/draft (whiteboard) modes - [
— Document formatting and control L e S . ﬁ : .
* Visual presentation features | o e e
— Fully formatted text and images | el L - “q
— Full control over Math formatting . b Gl A T oo
— 2D, 3D, polar, and contour plots [RSw— 2 F::ll e
— Collapsible Areas | — B ||
e T
 Powerful math engine | mageproesng : e
— Numeric and Symbolic calculation R Zi=EEiEsd
— Rich function library e Gmoon Vo O R
— Comprehensive support for units (?) (mph) (°) (m)
1.6 150 32 75




PTC MATHCAD @ pic

- Advanced engineering math tools — [[[i]] =[] [ o mee oo o
— Programming mmd e e v B (Bd) 00 L E
— Solve blocks T e e
— Custom functions ogoE80000800 A N SN |
— Matrix math capabilities — ! ii::f;,it(zf_y:z)
. | ~==[s] 1l
e Integrations it Tz i
— Creo Engineering Notebook : evadinsdl
— Windchill integration Ce e T E T S =
— Excel component . ® cot- |22 | o L ‘
— Multiple format file access T R S e
scalefactor:==3.214 r;zuut;omput Designation =
. Process enhancements casting, =122 kg — =
— Default and custom templates ‘.nzj_j“%jﬂgﬁi:’“ ETaR—
— Legacy worksheet converter {Esaaa!
— Worksheet Include and caching BOTC faeter = BOT geyr, - scale factor
DOTCigmefper = 29.569-mm |




ENGINEERING CALCULATIONS: USING PTC MATHCAD

Automatically
capture, share
and re-use
design intent

Solve complex
engineering
calculations while
documenting
automatically in a
single tool

Standardize
engineering
calculations

Document and
capture key
analyses used to
determine which,
how, and why
design decisions
were made

Perform
validation and
verification
throughout
design process

Pt Ao

Be assured your
design is optimized,
with the best trade-
off between cost,
strength, time-to-
market

Tie the design
directly to
customer
requirements

Establish traceability
between market
requirements and
the final design,
eliminating errors
that lead to
inefficiencies and
delays

Eliminate
calculation errors

By capturing
calculations in
natural math
notation and
automatically
managing units it
becomes easy to
identify and
eliminate errors




AGENDA

1. What is PTC Mathcad?

2. PTC Mathcad Prime 4.0

3. Creo Engineering Notebook




S pic

Design the next generation of products with PTC
Mathcad Prime 4.0 - show, solve, and secure your
engineering calculations more effectively than ever.

 Performance Enhancements
— Document performance improvements

» Content Protection
— Area protection

— Area locking

PTC MATHCAD

* Interoperability with Third Party Applications
— Mathcad as an OLE container

— Copy/Paste multiple regions to Word
— Save as RTF

PRIME 4.0

» Usability Enhancements
— Equation wrapping

 Windows 10 support

o Ciritical bug fixes

13



e Document Performance

| m p rove m e n tS Improvement (Worksheet
— Benefits worksheet-level e

. . Switching between Improved 10 - 30 times
operations and region-level  reaeoatmoe
operations e e
. . (Portrait/Landscape)
* Ad d I n g an d re m OVI n g “Letter” - Page size change Improved 10 - 40 times
Wh |tes p ace ﬂnan)ge page formats A3,

PT C M AT H CA D e Se para‘“ ng an d movi ng “M,a-r-;gin" - Margin switch Improved 10 - 40 times

between Standard, Narrow

PRIME 4.0: regions
] ] “Grid Size” - Grid size switch  Improved 10 - 15 times

o Reg IOn Se|eCt|On between Fine and Standard.
PERFORMANCE  Text oditing
ENHANCEMENTS + Switch to draft mode R [T e
° P USh | g g reg | ons d own “Add Page Break” Improved 1.5 - 2 times
* Plus additional T I
I m p rove m e ntS Un-Select All Improved 10 - 40 times
Math format changes on Some improvement

selected items

Text format changes on Some improvement
selected items

Collapse Area Some improvement

Forward Looking Information is Subject to Change © 2016 PTC 14



« Area Protection
— Protect Area content from edit

— Password protected or no password
— Optional timestamp

 Area Locking

PTC MATHCAD — Lock area display state

 Open (contents visible), closed (contents hidden)
PRIME 4.0: or no lock
C O N TE N T | Machine _Design_Fatigue Failure

PROTECTION Riimin o

Define the units MPa and cycles: MPa:=10° . Pa cycles :=Hz-sec

Password (optional):
( Machine_Design_Fatigue_Failure | Reenter password:
Parameters | ‘
= Collapse Area s Show timestamp
Lollaps rcles: MPa:=10° «Pa cycles :=Hz«sec
‘® | Protect Area [ Allow area selection @
Lack the area display state:
| Machine_Design_Fatigue_Failure
Parameters

O Mondsy, July 06, 2015, 1:35 PM =24 4

Forward Looking Information is Subject to Change © 2016 PTC 15
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« Mathcad as an OLE container

— Ability to embed applications as OLE objects
within the worksheet

— Any OLE object available on the system
— Can embed new or from file
— Can link to file

PTC MATHCAD =~
PRIME 4.0: -l

OLE CONTAINER

Requirements / Constraints: i

Compression T<CR<Y
ratio

Forward Looking Information is Subject to Change © 2016 PTC 16
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e Copy/Paste multiple regions to Word (39 party
apps)

— User can select multiple regions (contiguous or
non-contiguous) and ‘copy’, making them
available on the clipboard for paste:

 Keep Source Formatting — maintain layout from

Mathcad
PTC MATH CAD  Merge Formatting — pastes regions that can be
PRI M E 4 O moved as needed
CONTENT « Save as RTF
PROTECTION — Save entire worksheet content directly as single

RTF file

Forward Looking Information is Subject to Change © 2016 PTC 17



PTC MATHCAD
PRIME 4.0:

EQUATION
WRAPPING

S pic

Equation Wrapping
— Two ways to enter equation break:

— Editing an equation
» ctrl+shift+enter toggles wrapping on addition,
subtraction, multiplication and inline division
operators
— Asyou type
» Keyboard shortcuts to insert wrapped addition,
subtraction, multiplication and inline division

operators
For solid Change in horizontal diameter {(an increase 1s
cross section positive):
D =[9<£).ﬂ-(x-k A 434800 +4-305) 43k (-6 42487 —5ec) — 6k -(x—e+.-;-c]}+[s}5)- —v-g
= \"=2) 6.ELx ! ! ! 2} 2.E.L

v

For solid Change 1n horizontal diameter (an increase 1s
cross section positive):
x —w.R* 3 2 2
Dy=[8< |- (meke (s +308e0+4-305) 43k (1 =8 +248+¢7 —5ec) =6k +[x—F+54c)) 4
2) 6.E.x
+ig=" =i NED N c-(x—9}+5—53 +hpe ((x—8)+(2+5* —1) —see)+ -2k e (n—F+s-¢)
2) 2-E-L-x ! 3 )7 1

Forward Looking Information is Subject to Change © 2016 PTC 18
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Show Your Work!

Spring variable definitions:

Numbar of Actwe Coils: Nggp =18

Diameter of the wire: 0, == 7mm
Coil diameter: D,y =28mm.
Quter diametars Dogeer= Doy + dypry=35mm

Stiear modulus: 6:=77.2-GPe= (1.12.107) psi

Document Design Intent

e = (250 kg-g]= 1226 KN,

CREO
SNEINSINNE

lear modulus: 6:=77.2-GPa=(1.12 107|p61'

1
Foprng = = (250 kg-g)= 1.226 KN

NOTEBOOK

Analysis Driven Design

Force on the sp

o e St g e Verification and Validation

20
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Document Design Intent

« Embed a Mathcad worksheet directly within the
Creo model

« Embedded worksheet can be opened, edited
and saved within the Creo model

CREO
SNEINSINNE

« All design details in the worksheet automatically
travel with the Creo model

NOTEBOOK

| CICRANKSHAFT ASSEMBLY
PTC Mathcad"  piswnfiesa

Solution: Solve Block

Firwt, Sefime equations for the velume and rurface anea of e engine block, cylisder, and e
- our u

Refer 10 the dugr

Viburoe of engane block. Valha= :.\,‘.(".. ‘k,]
Tnthe sbove 3 fanctions, ¥,y represent volume creaind by the disrmetes of the pisice snd the Jeng
sk

It does not take imto sccount the addimonal
volume of the caved spherical cap pistan head of the engine block shown m the digram . Those are

V()
'''''

& fanction for the volume 1o wrface area ranio (below)




Analysis Driven Design

e Solve calculations and use the results as
dimensions within the Creo model.

 Tag parameters as Outputs in the embedded
Mathcad worksheet - values from Mathcad to Creo

CREO
SNEINSINNE

« Mathcad output evaluations become available in
Creo Parameters Table

NOTEBOOK

Values from Creo Parametric

Piston bore diameter |dh“.== L mm, ‘—hmmm &l
n 3 |'tﬂls |
Effective crankshaft radius T, =1 xazn dauc au
7 T File Edit Parameters Tools Show
Engineering Notebook Powered by PTC Ma(
o Look In -
Radius of piston head spherical cap |r',..p.= Embedded Mathcad * | || [JCRANKSHAFT_ASSEMBLY
o
Heightof piston head spherical cap hond e By | Defaul e I
Nam pe Access Sour Q ity nit =
RPH @iLocke... PTC Mathcad Output  Length
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn Blocke  Relation Length +
HPH  RealNumber 0035500 0.035500 @locke . PTC Mathcad Output  Length A
@Llocke.. Relaton ~ Length
g - | Properties... |@H!i
i Reset | sﬁ | Cancel |
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Verification and Validation

 Creo parameters further analyzed with Mathcad’s
extensive array of math tools.

e Tag parameters as Inputs in the embedded Mathcad
worksheet - values from Creo to Mathcad

CREO . - -
ENGINEERING Mathcad output definitions become available in

Creo Parameters Table

NOTEBOOK

Relations
File Edit Insert Parameters Utilities Show

Look In
Assembly = | [HICRANKSHAFT_ASSEMBLY

w Relabons -

b Paras- 03433
2 + = DBORE MATHCAD=d12
2] | . RCRANKSHAFT MATHCAD=DISTANCE FID_2128

23



CREO ENGINEERING NOTEBOOK - DEM @ ptc

L S -2 F-mie CRANKSHAFT_ASSEMBLY (Aztive) - PTC Creo Parssstric 3.6 0y = i =
Modsl  Asslyais  Aancists  Rendss  Menliin  Tooh View Appications Framework apD@-D
f e Soline Featare h; | Craste L l":.? Aom - - ioke " ,l G = Explodes Yers j B fﬁ == []P=amaimn a f‘
I, oy Teamatry &} X & P = W F et d " g Sl Dvrnsiaans
Elargertoet i e L s Sawiich Paiten  Mansge Secnon Appeswnce Oinpley  Componest  Poblinh  Famshy [T
. Eaaicl . Coemipresanin T Coarieats fiymes & Bipyive B Wy ¢ s Galery + of Dl Poolen  Siyle» iWaiice Gesmalry Tebis  de Rsiabon [TTETEE Py
Crpmemhiany = Gl D = L) i MU Gt & Burdsre = My = ik Dimnpiary Pelwmies tepred © b -
i 3 iAW 3006 R
Modet tres H-8-
« = By #

H CRAJSEMART_ASEENELY A5
CF AR ERGHT
(=TT -
7 mEak FRROINT
Bt DEP CEVS
atteen | of ADTMH
[ OCRARCEHAFT
* 5 Pamem 7 ol AL 1
& O SR SHAFT PRT
* (e ASTELERY ARM
LR L ASSERIE Y ASM
v (ST ON ALY SN
v (HSPSTON ASSEMELY ASM
¢ I RESTrn) AsSEuiny s
R L Pi_ASSEMELY ASM
E HECrRpE T TR BOD ASSFLER Y AT
& (RO e TR RO0 ASSEMELY ASM
* FIRCONMECTING ROD ASSEMENLY A5
U LT T T TR _BO0_ASSEANILY AW
* (HROOUNECTIG FOD_ASSEMELY ASA
* (K RCol TG RN _ASSEMELY A

& et phare
B Sy

A

To i 7 Chavhed atns types ml b iyt m (ol iree o F n &= St -
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Why Mathcad Prime belongs wherever CAE is used

e Show Your Work!
— Provide reference/traceabillity for all
loads/numerical input

— Provide scratchpad for derived inputs
— Reuse of previous IP for inputs

CREO e =
ENGINEERING [=a 2]
NOTEBOOK osar .|

References
Surfaces - @ Individual () Boundary () Intent

Surface - HERTZ1

Where does this input come from?
Who calculated it?

Can it be verified?

Was it typed correctly?? 8.8? 88?7 0.88? | et )

Pressure h_
| Advanced >> |

|' Iss | MPa :.

OK | Preview || Cancel |

25



Show Your Work!

For this brake caliper stress analysis we want to
apply a preload to this bolt

CREO
SNEINSINNE
NOTEBOOK

Ul requires input of axial force on bolt.
What is this number??




CREO
SNEINSINNE

NOTEBOOK

S pic
Show Your Work!

The Bolt axial preload is in fact a complex calculation
that can be easily managed in PTC Mathcad.

[ @ [ = & ey ~u Mathcad Prime 20 - DAUsers\gbrown)Documents\CREOWORK\ Analysis D

M Input/O Funct Matrices/ Pl Forma Caleuli Docur

[ = Text Block Ir If M (= |
£ E] o [
Math Sok m Tt Box Del
atl olve elete = CoL L e ————— — e -
Block |2] 1mage Fehen Operat rsvnd Symbols Stzle Urlns Cllp!ioard
Regions

( Bolt_Preload b

torque
Qppean* (tanA+ ;- sec (a)) dl L

Preload (Axial force) on a Bolt for a Given Torque

It diameter: d:=8 mm -
M c
Torque applied to bolt torque:=23 N-m ey 2 = (1 — ”’t - t&m * SEC (OS))
o |l i [ i

read =30 deg < - A ]
mmmmmmmmm — ; Solution for Preload Force:
nnnnnnnnn =04

F,=(7.946.10°) N

p=\7-

Calculated quantities:
Oypgnn=d—0.649518 - p

doer=1.25-d

thread_lead = thread_rate-p

_ thread_leod 1

=t

Calculate the boit pre-tension from torque and bait properties using the equation:

Share/Re-use Mathcad worksheet to

ptapdpseca

T= Thread torque + Collar torque = Fz'“wl(
2 % d,- up.seCa

ensure consistency in calculation

torque

Fpi=
ingan® {Ban +p2; - sec (@] | eitar
p Jostar
2 (1—ps,-tanA-sec(a)) 2
Solution for Preload Force:
F,=(7.946-10°) N +
1/1 ® | Fing: | Replace with:

27



CREO
SNEINSINNE

NOTEBOOK

Show Your Work!

Share the calculated result with Creo

F o= = —

p dman . (t an. A + “t . Sec ( CI)) dcolla:r' Input/Cutput Designation E

e Inputs
2. (1 — s tan - sec (a)) 2 Input Alias
SALTLUTS
| o Al

Solution for Preload Force: [ :Lzm pREL';ZD =
F,=(7.946-10°) N

P

/

40 i 4

===

oo oo s
A ) Find: <1 > Replace with: Options  ~

= Wl — r—.

Parameter “PRELOAD” now available in Creo:

- Drive geometry in Creo Parametric
-  Numerical input to loads, material properties in Creo Simulate

28



Show Your Work!

Preload
Load1 | Hﬂme §

Member of Set
LoadSet1 Bl L':'am . 't_'
Solid Type

Member of Set
General
References LoadSet1 New

| e
Components

Part - MBX75 Solid Type

e General

Edge, Curve, Axis, Surface
| Asis "A_1" MBXT5
References
ENGINEERING e e | [ Components -

Nejj=:leYe] - A

Edge, Curve, Axis, Surface
Axis "A_1" - MB}G‘E

sctional Area
iEU.EEE mm2 | w

Preload

'PRELOAD | N

. . . : OK | Cancel
Instead of typing in a number directly, just E——

refer to the parameter we correctly
calculated and shared from Mathcad!




Show Your Work!

. Preload is correctly assigned to bolt.

. Updates to Mathcad worksheet will be
reflected here.

. Managers can audit/verify that correct
calculation is being used.

CREO
SNEINSINNE
NOTEBOOK
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Creo and PTC Mathcad offer a seamless integration of
simulation, analysis and modeling.

 With Creo simulate designers are empowered to easily
analyze parts and assemblies, and optimize designs.

Product Conceptual Detail Vql|cé(0f|on Toogl(lng T%:SOF;;?S
Requirements Design Design Protalype Mfg Purchasing

Capture, analyze and simulate with Creo Simulate and PTC Mathcad

« PTC Mathcad combines the ease and familiarity of an
engineering notebook with the powerful features of a
dedicated engineering calculations application.

32
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Revised diagnostic

details

5

S pic

Overhaul the Analysis and Design Study Experience

» Filtering diagnostic option to show only relevant

analysis information

 Dynamic analysis status showing the elapsed time and

activity

 Expanding panel to show the analysis run status and

convergence plot

Run Status (contact_lda) Running 4
File Info Summary Log  Checkpoints
raraliel TASK 11mitT Iror CUrrent run: L3
Simulation Diagnostics « Parallel task limit for current platform 64
¥l Ermors ¥ Warnings ] Info Humbe © tomatic
Simulation Diagnostics clki elemen
| ¥ 9 Non-coincident surfaces could not be split in S ount the fact that RutcGEM will
@ |nterface8 nts in volumes with material
| v © Coefficient of thermal expansion of materials R "; noehell 2, and on curves
® .
Mater!a\AssJQHZ a gpecified constraint will have
© MaterialAssign1 .
be e surface to which it is applied is not associated
with any shells. Generate elements automatically.
il Convergence Plot =]
§
T
B . &
Analysis Details B
Name - contact_|da L]
Type - Static Analysis
Analysis Status
Time elapsed : 00 : 00 : 0.16 d
Launched © Mon Oct 24, 2016 12:38:30 Pass 1 Loa
Status * Running

Forward Looking Information is Subject to Change © 2016 PTC 35



Easier way to identify,

locate and fix design

S pic

Notification support for Creo Simulate

* Indications of changes/issues

» Single access-point to quickly identify common model

Issues

« Support both Simulate objects and features

gﬂ Model Tree

-_'I Folder Er...

‘% | Favorites

Model Tree 'ﬂ - < g%

[ “carPRT
» Q: Materials
L3 RIGHT
7 TOP
L3 FRONT
2« PRT_CSYS_DEF
» (' Bdrude1
> ' Extrude 2
m| shell1
% Insert Here
¥ - LLoads/Constraints
v [[T_k Constraint et Constrair
[_'Eg Constraintl
¥ [[- 2Load Set LoadSetl
[ Loadl
[~ ©Load2
> eéa Material Assignments
v [l 2connecions
v [ LWeighted Links
[ @weightedLinkl
v Aﬂ Analyses
£ BAnalysist

Feature Status

Failed

Failed

P 3 Notifications by X

3 Regeneration Failed

Open Motification Center

Notification Center x
CEREEIREIE o [ ']

Motifications for CAP.PRT (3):

v A Regeneration Failed (3)

~ In [J CAP.PRT (3)
[ Load2

T AutoGEMControl il
[ WeightedLinkl

Display:¥] Errors [¥] Warnings

Forward Looking Information is Subject to Change © 2016 PTC 36



ptc

Material Enhancements

« More than 110 standard materials within the standard

install:
Ceramics & Glasses, Composites, Elastomers & Rubbers,
Ferrous metals, Foams, Non ferrous metals, plastics and
woods

 Material Dialog update to show a dynamic properties

GIRMANTMA

[ sSNAP_FASTEMER.PRT
MOATERI A IM TELLIGERMNSGSE anel .
¥ & Materials
) i AL2014
Materials & ALE061
File Edt Show I FE40
E IH| 7 X ¢ FENODR
i | 2 4 STEEL
Materials in Library Material Preview B cso |
- [ v|-J < Ceramics_glasses v|t;| Materials L7 RIGHT_YZ x
L7 TOP_XZ
O ~ NE Tools ~ File Edit Show .
(9 Organize iew Tl Tools 7 FRONT ¥
Common Folders _ @ Alumina.mtl j LL_]| + |/ = X » ' Extrude 1
= Desktop Loy Aluminum_nitride.mtl Materials in Library Material Preview > (P Extrude 2
™y .
@ My Documents Jf—‘ Boron_carbide.mtl - V|L « Non-ferrous-metals v|tl| |Search.‘. TR Q Chamfer 1
__m Borosilicate_glass.mtl AL-CU ALLOY WROUGH ¥ Round 1
ubehera2dl i S - - -
d:l+ _a‘ ] ﬂ Organize « WS 'Tf] Tools [}? R “¥ Round 3
= ; escription -
7 Working Directery | @ Glass.mtl Commeon Folders @ Al-Cu_alloy_wrought_HS.mtl B 8 “¥Round 4
‘G| Material Direct Y : PR Y I Sample materials data fr
‘=] Material Directory _m Glass_ceramic.mtl [ Desktop | @ Al-Mg-5i_allay_wrought.mtl See grantadesign.com/P
(@] 3D Printing Materials _@ Granite.mtl @ My Documents _EJ Al-5i-Cu_alloy_cast.mtl f 4]
%] Favorites | @ Laminated_glass.mtl beheraldl | @ Aluminum_wrought.mt! Density 2 > (P Extrude 3 -
B Li i =] ubehera & Brass_castmti % Chamfer 3
@ Limestone.mtl N | Brass_cast.m 5
_a, Marble.mtl () Working Directory _EJ Brass_wrought.mtl ppearance =+ Insert Here
(ﬁ Netwaork (@] Material Directory | Bronze castmtl Structural Thermal Miscellaneous

| @ Sandstonemt!
_@ Silica_glass.mtl
| @ Silicon_carbide.mt!

i Zirconiamitl

(=] 3D Printing Materials
(%] Favorites

7@, Copper_cast.mtl
_EJ Copper_wrought.mtl

| @ Mg-Al-Zn_alloy_wrought.mtl
| ® Mg-Al_alloy_cast.mtl

Symmetry | Isotropic

| Silicon_nitride.mt! | @ Cu-Alalloy.mtl Stress-Strain Response | Linear -
_@ Slate.mtl | @ Gold.mtl

» . 'E]Network 5 Lead.mil . -
| @ Tungsten_carbide.mtl L@ Lead.m Poisson's Ratio 0337

Young's Modulus | 7 38e+10 Pa -

Forward Looking Information is Subject to Change © 2016 PTC 37
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Analysis Node in Model Tree Enhancements

e Access to additional commands via RMB
 Create new analysis via RMB on the Analyses node

 Updated icons representing the status of a given

: analysis
Reduce menu and picks y
O create, run or review
an an aIySiS b 5 AutoGEM Cont==!s b 5 AutoGEM Controls
> & Measures 3 > @} Measures 3
v ﬁj Analyses v Aij Analyses
£ Ocontact_ Copy i contact_ ' Copy
ﬁ;‘ contact_Id EE Pacte Chrl+V ﬁ;‘ contact_| ﬁé bacte ol
;ﬁ ;Elrite X Delete
g Stop
H1 Results k| W] Results *
i3 User defined Results ﬂ Rename
ﬂ Rename = B Information r
B  Information N j Default Results
Customize
Customize

Forward Looking Information is Subject to Change © 2016 PTC 38



Improved results display

S pic

Synchronize and lock the orientation of a series of results
windows to the active window

Forward Looking Information is Subject to Change © 2016 PTC
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Easily apply and edit
entities without needing

to pick from the ribbon

Better selecting methods

» Access to frequently performed actions
(Loads/Constraints)

 When selecting geometry, hovering over or RMB on
geometry (Surfaces/Edges)

 Customize the Toolbar to your needs

Select on the geometry. Se':ﬁ; ttr;‘igegl\r;‘;”y

FEARMDSD FEARDD |
_:ub &

Preselection Options: .
oED

¥ Rename
B information

b
Surf:F13(PROTRUSION)

"%

Customize

Forward Looking Information is Subject to Change © 2016 PTC 40
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Improved mechanism to adjust models

» Access to Flexible Modeling tools within Creo Simulate
— Requires an active license of FMX

— As a Simulation Feature in the model tree
— Promote FM features to PMA

. . . . . )
Explore additional design rI\Ineovc\j/é?lemove feature to help simplify the analysis
scenarios easily based — Does not require a license of FMX
on found results T ——————~
* £ B ® g 2 B 208 o 2
§o :-ii ll Bhape Surf Hol o Translorm Edit Featlures
Modeil Tree "E‘} - [
[P PRT_SPLIT_ SURFACE PRT
;D':s:rm : = Project ™/ Intersect H control ~
':E' Wadieca S":::h B Trim = Wrap Au?im =] Review Geometry
> ?Exffuﬂef | Offset I Remove - =t Diagnostics
> ;fem-rude-z Editing AutoGEM

D orsset Geometry 1
= insert Here
& materals
v 5;‘ Simulation Features
EE? Move 1
[ substituts 1
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Improved graphic
display when tolerances

are enahled
ONLESS QTHERWISE SPECIFIED
DIMENSIONS ARE I [NCHES

ANGLES| X 0|
£.5 (500200 2.0

S pic
Better placing of tolerances

» Relocate tolerance details when in Creo Simulate to

avoid overlapping with Simulate Csys
— Located tolerance to the left of the Csys while in Creo

Simulate
— Move tolerance back to the right corner when in Creo
Parametric
Current Display Updated Display
WIS WATS
H.oE+01
XXX 001
e "ANG 05 ﬁ\’
R A-0.0301
AN +0
All Selectable -~ All Selectable -
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Reduces the need to
manually create multiple

contacts
I

™

S pic

Allow detection in part mode

* Auto-detect to detect contacts within a component

e New collector for contact auto-detect when in

assembly

« Control contact properties from Model Setup

Auto Detect Contacts
Components

4

: @ Select at least two components to define interface

auto

matic

B’ Check for Contact within component

® Select a component to define interface automaticalby.

“displacement fringe” - Displacement Magnitude Fringe

Selection Filtering Tolerance )
Separation Distance Deformed

Angle (Between planar surfaces)

[] check for Contact only between planar su

Start

Step 8, Load Factor 6.0000E-01

Max Disp 3.7733E-(2
Scale 3.0000E+01

=] Magnitude -/ wes)
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Automatically detect
and create thin solid
mesh control options

;

S pic

Reduce the need to manual fix the poor import geometry

» Auto-detect and create thin solid mesh control options

 Enable mapped mesh control option on solid surfaces
in FEM mode

Mapped Mesh Control X
Name -
MeshControll | x
Meshing Regions
+ W | Region Shape

-

Subdivisions

Default |10 lz‘,

Mon-default

Edge Sets

® Quad O i

References for the Face

® Select references to form a 4

Subdivisions

e

AutoGEM Summary X AutoGEM Summary x
Entities Created: Entities Created:
Beam: 0 Edge: 25746 Beamn: 0 Edge: 21244
Tri 0 Face: 35913 Tri: 0 Face: 28706
Face-Face Link: 0 Quad: 0 Face-Face Link: 4300
@ Edge-FaceLink: 0 007 Edge-Face Link: 0
edge:

Brick: 0

Criteria Satisfied:

Angles (Degrees):
Min Edge Angle: 5.07 Max Edge Angle: 169.27

Mazx Aspect Ratio: 1112

Critena Satisfied:

Angles (Degrees):
Min Edge Angle: 5.00 Max Edge Angle: 16981

Max Aspect Ratio: 11.43

Elapsed Time: 0.17 min CPU Tirne: 0.17 min CPUTime: 0.37 min

Elapsed Time: 0.37 min

Forward Looking Information is Subject to Change © 2016 PTC 45



Automated process for
creating solid welds

L1

S pic

Higher quality results when welds features are present

Enable auto-detection of weld features in the model

e Support solid welds in Creo Simulate
— Analyze the new weld feature as solid geometry versus

surfaces
— Support the following types of solid welds: Fillet Welds,

Plug/Slot Welds, Butt Welds, Spot Welds.

File ~ Home Refine Model Enspect

Ee g KN o ) .

o0ls View

) g -9~
Auto Detect Welds ures X B Interface 'Held Surface Volume
Components ::l v ¥ - Region Region
Assembly | ASM0001.ASKM |
ns - Idealizations Conr “:
' Detect Feature Welkis
r Surface-Surface Weld Properties o
[[] Override weid feature settings
Material
FE20 ~ | more... .bl .ﬁ ﬁ_ 2
Edge-Edge/Edge-Surface Weld Properties
Override weld feature seftings Fillet Butt Plug/Slot Spot
Characteristic Thickness [Mssres Weld Weld ~  Weld  Weld
015174 [ =T
Material
FE20 ~ | more...
L start | | Cancel
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S pic
Standardized File menu and actions consistent with PMA

* Improved process for saving results to Windchill

— Publish Creo View file as secondary content for results
(*.mrs) and HTML report (*.mrp)

— Ability to vault information to the workspace unlinked
from the stored model directly from Simulate Results

Improve the abillity to
store and archive results

Improve exchange of information with Creo View
in Windchill

(]| BT bl b 52 | ¥

e - Home | View Format
5 Now Recont Files
] Open Last Sessian
E =y Cpen

As »
"H:‘ Print »
5% close
l Manage File r
P v
N

|||||
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CREO - DESIGN FOR ADDITIVE MANUFACTURING, CLOSING THE GAP S pic

Design to print workflow
3D Printilng issues

Model

Preparation rintability Checking

e.g. thin walls

CAD Model

Tray placement

e.g. definethe Slicing
interior &
o% I
% L8

3D Printer

CAD Domain
<




CREO - DESIGN FOR ADDITIVE MANUFACTURING, CLOSING THE GAP S pic

Design to print workflow

Users may need up to 4 different types of software to print 30 models

Design Lattice Creation Simulation File Preparation 3D Printer

CAD Model

Slicing

CAD Domain
<




DESIGN FOR ADDITIVE MANUFACTURING, CLOSING THE GAP S pic

/

Design to print workflow

il Y 3D Printing issues
35631
35727
e 35729
T A iosscs
= 3 23750
2N .| A 0 Thinwalls
Fextures

Model < -~
Preparation N ' Printability Checking
CAD Model e.g. define the Tray placement e.g. thin walls slicing
interior
o,/% S
K L&

3D Printer

Goal: To bring the

CAD Domain knowledge of Additive
©— Manufacturing capabilities

early into the design process




Lattices for 3D printing

N !
NN N7 NN N7
NNV

NNENZNTI
R R
N NANZINL L]

N NN N
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S pic
Creo Simulate can drive the lattice definition

* The lattice feature can be analyzed and optimized

ANALYSIS RESULTS using Creo simulate

* The lattice feature parameters are exposed to be used
along Behavioral Modeling experiments

“Windewl® - CALIPER _STATIC - CALIPER _STATIC
Stress » | van Mises [~ lpves) 3052.00
Frame 6 of § 2746.91
{MPa)
Deformed
Scale 1,1755E+01
Loadsetloadsst1. CALIPER_HANGER

44182
2136.72
183163
152634
122144
916 347
611.253
306159
106647
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IDEALIZED ELEMENTS

S pic
Lattices analysis and optimization

 |dealized elements
— Automatic conversion of the lattice into beams, masses
and shells.
— Faster results, lightweight geometry transfer to Creo
Simulate

Forward Looking Information is Subject to Change © 2016 PTC
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IDEALIZED ELEMENTS

S pic
Lattices analysis and optimization

* Fine control over where to apply loads and constraints

iInto the Lattice feature
— Each beam end-point have a datum point assigned on
the open side of the lattice
— Those datum points can be used to define the load and

constraints

Forward Looking Information is Subject to Change © 2016 PTC
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FULL GEOMETRY

S pic

Lattices analysis and optimization

* Fullgeometry
— Use the mesher capabilites of Creo Simulate

— More refined model, ideal for the final optimization
cycle
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