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Why PTC Mathcad?



Common Engineering Symptoms & Possible Causes

PTC

Some primary themes

Symptom

Failures across extended /
diverse engineering teams

Slow / inaccurate development
of new designs

Inefficiency / duplication during
derivative designs

Loss of expertise / competitive
advantage
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Possible root cause

Unit errors between
heterogeneous design tools

Inefficient application of design
best-practices

Limited re-use of previous,
proven engineering analyses

Analyses are trapped in
intangible / unusable forms




Specific PTC Mathcad solutions

* Possible root cause

— Unit errors due to exchanging values
without units across tools and team

fx | =A2*B2

fx | =A2*B2*0.0254

- D | £

F (kN)

2800

| {in)

T (kN*m)
7 497.84]
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« PTC Mathcad solution

— Explicit unit handling throughout
calculations with automatic unit
conversion

F:=2800 kN
F=(6.295-10") Ibf
[:=T

1=17.78 em
T:=[-F
T=(3.672.10°) ft-Ibf

T=497.84 kN-m



Specific PTC Mathcad solutions

» Possible root cause « PTC Mathcad solution
— Inefficient application of design best- — New design best-practice using standard
practice design procedure implemented as PTC
Mathcad example worksheets and
templates

Compression Spring Design
) et e e Meno
Compression Spring Design
i e e Meno
Compression Spring Design
i e e Meno
Compression Spring Design
i e e Meno
Compression Spring Design ]
a

Ahelical spring s made up of a wire colled in the
form of a helix and primarily intended for
compressive or tensile loads. The cross-section of

Spr the wire from which the spring is made may be
circular, square or rectangular.

Sox The major stresses produced in helical springs are
shear stresses due to twisting. The load applied is
spr parallel to or along the axis of the spring. In open
coiled helical springs, the spring wire is coiled in
such a way that there is a gap between the two
Spr consecutive turns, as a result of which the helix
angle is large.

Spring variable definitions:

Number of Active Coils: Nopg=20 Nopa=20 i§
Diameter o the wire: dypei=6.1 mm =61 mm
Coil diameter: Depyi=29.9 mm Dipy=29.9 mm
Outer diameter: =36 mm
Shear modulus: .GPa=(1.12.107) psi
Force on the spring: r,,m::% (250 kg-g)=1.226 kN
Ysront (m)
T Yreor (m)

t(s)
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Specific PTC Mathcad solutions

Possible root causes
— Limited re-use of previous, proven
engineering analyses
Analyses are trapped in intangible /
unusable forms

=($BS1*$D$1/2)*((PI()*$FS1*$DS1-
$HS1)/(PI()*$DS1+SFS1*SHS1))+SBS1*SFS2*

<ns2 /2

47 — L——:ﬂ-‘vf\ﬂmbﬂf G

48 —  fprinte( Di o 2.2 ar
49 =  M=F*L: &mom

50 — fprintf( Moment at of 1br
51 —  disp(’ (N.B. Homent

52 =  tau_d--F/ (AL+AZ)

53 =  fprintf( Direct 4.0f p=
54 -  teu £1-MTE1/0:

55 —  fprint£( To 4.0f p=
56 = tau tz-mrez

57 = fprintz('To 4.0f p=
58 —  tan_Ri-saro

59 —  fprinte(' Be

60 - tau_Rz=sorc

61 — fprinte(' Be ress o

62 — shea .
=I= if (args.axesBounds.Contains(p)) // clip
64 —

65 —

if (Cancel(worker, e}) return;

int x = (int)((p.X - args.axesBounds.left) * scaleX);
int y = (int)(args.imageBounds.Height - (p.¥ - args.axesBounds.To

int index = (y * offset + x);
if (index < pixels.Length)
{

UInt32 alpha = ((pixels[index] & exFFeeeeed) >»> 24) + args.al|

if (alpha » @xFF) alpha = @xFF; // limit to max

UInt32 rgba = (args.rgb & @x@@FFFFFF) | (alpha << 24); // redo

pixels[index] = rgba;
pixelCount[index]++;

if (pixelCount[index] > maxPixelCount) maxPixelCount = pixelC

s

if (Cancel(worker, e)) return;
parallel.For(B, pixels.length - 1, index =>

if (Cancel(worker, e)) return;
if (pixelCount[index] > @)

PTC Mathcad solution
Live, calculating, readable documents
Use of natural math notation

Inclusion of text, math and graphics in
single document

PTC onma ALy

A an
For other types of Mg funchions w1 an arbirary number of parameters

PRTFRTESR I — T (R PR

vue (uewi)
Faho0) ot r,00)
retsen weutt (e2  vw. g S0}

Shew one ofthe ot Doty " o
" : 29 (o]0
e e L | ruts)sfe.| 2])

Uz g the e function v tnaut et

-] P T sl A
],,,,‘.‘l XY e 1) |,",.,\ Pt [»«-“

1 T
~ “au
et N o masa
i Tass
't - T
e an aons
A3 stsel, & 2x sataty tactor for 3 30IbY 103 c i an armature that s

Fo
Tohny © ODG64m (-0 n) thick. wih a mass of 0 146k] (-0 35
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Analysis Driven Design: The Reality

Concept Design

> Detailed Design

- N N [ N [ R
. 3D Concept 3D Detailed
Early Feasibilit 2D Model
HpAREES ) Oes Models Models
\_ J VRN VAN J
1 1 1 1 1
a4 N ( N [ N )
MS Excel Pen and Paper SolidWorks Pro/ENGINEER
C O |
é N
Matlab Adobe Photoshop 3DS Max/Maya SolidWorks
\_ J \u J \u
| l | l
a4 N [ a4
MapleSoft Autocad Rhino Autodesk Inventor
J L J \u S \L
I | | H I N
N [ N N
Others... Others... Others... Others...
J \L J U 7 \L J

h

h 4

h

o)

Data R@}(eation

S,
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Analysis Driven Design: The Vision

Concept Design > Detailed Design
- N e N O A
. 3D Concept 3D Detailed
Early Feasibility 2D Models Models Models
N L L U Y
1 | 1 il 1 i
( N\ N\ ( N\ )
PTC Mathcad PTC Creo - PTC Creo " PTC Creo
J L - J L . J o J
l | il T | i | ] L
(~ - - - )
PTC Mathcad
[3 &1
PTC Integrity
g 2 J
( N )
PTC Windchill
- N/ N/ N/ g
Seamless Interoperability
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PTC Mathcad Upholding Requirements in CAD Geometry

A system engineering view of a product development timeline

Challenge #1

Can we solve
these market
requirements?

i)

Lifecyle Processes

Challenge #2 System Verification Plan —
Does detailed Pystem Acceptance) > Ve
; Subsystem
CAD design meet Verification Plan

subsystem
requirements?

Unit / Device
TestPlan Unit/Device
Testing

Challenge #3
( How can | re-apply R

complex design
theory actively to my
\ CAD geometry?

J

Time Line Development Processes

Operations
and

erification &

Changes

o Retirement /

Maintenance  Upgrades Replacement

PTC

Challenge #4

is done, do we know

that it will uphold the
system level

\_ requirements?

(After the 3D modeling\

J

Image source:
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PTC Mathcad Upholding Requirements in CAD Geometry PTC

A system engineering view of a product development timeline
Scenario #1

Perform early
feasibility studies

Lifecyle Processes Ao _
...... e Scenario #4

4 System validation )

Scenario #2 System Verification Plan

A ‘ .
| System Acceptance) _ .. performed on entire
Verify subsystem Subsystem C ol
operation, using Verification Plan AD assembly to

ensure operational
\_ requirements are met )

CAD geometry

Scenario #3

Re-apply design

guidelines to create
known-good CAD

\ configurations )

Time Line Development Processes Image source:
el ' .5, Departmend of Transporation

& Federal Highway Administration
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PTC Mathcad Prime
Product Strategy Review




Why PTC Mathcad Prime?

PTC Mathcad has been an established product in the market since late 80’s. Why re-invent it?

« PTC Mathcad as de-facto standard for engineering calculations
— Personal productivity
— Collaboration
— Process

Market trends
— Support IP capture and standardization

— New workforce Personal

Collaboration Process

Productivity

User expectations
— Modern Ul

— Easytolearn
— Focus on engineering (not programming)

Technology Trends
— Keeping up with Microsoft technology

Challenge
— Satisfy needs of existing and new users

Copyright © 2012, PTC. All rights reserve d 13



What is PTC Mathcad Prime?

» User Experience: New User Interface (Ul)
— Completely rewritten Ul (15 minute problem)

* Modern look and feel LE
odern 100K and fee =
Input/Output Functions Matrices/Tables Plots Formatting Calculation Document Getting Started
HH H HH ~ (= . M nit "
« Usability, discovery, learnability ) 1] S e v B i 7w = @ T p—
) ) Math  Sowe ] 7estox lete Operators ~ Symbols ~ Programming ~ Constants ~ Symbolics * et s B Bae ot =
. Block. g Image Re: S (none) E\’ Paste
(] Ta S k O rI e n te d Regions. ‘Operators and Symbols Style Units. Clipboard
cam final 26 bolt surface area calculator v X
H 1S0 261 specifies a detailed list of preferred combinations of outer diameter D and pitch Pfor ISO metric screw threads
- D t cent
ocument centric i
Asurace = T
2 2
Note: Preferred combinations of Nominal Diameter and Thread Pitch are defined in the collapsed area below:
Expand the area to view its contents. fhread depth [
(3) Press F1 for help. 1
=100 ength of threaded part of bolt Root
A:=60 deg A = Thread angle (60deg for ISO) ‘:
D Nominal diameter(m) and coarse Ify
thread pitch (unitless) values are
Bl used from hidden table above:
2 m(D,wm_—d)-l
Total surface area is calculated for ¢ 4 ()= '
each bolt combination and plotted: (A)
Prparee,” €08 | =
T 2 | "
"
For example, set:  ex:=8
Nominal diameter: 5(: &
Dm“=4 mm o
o}
st
Thread pitch: ol SA(i) (c'"z)
P =07 o
e D, (mm)
1t
Total surface area: 1ol Poarse,
SA(ex)=32.545 cm’ d
e
R S T 12 i3 14 15
i
e Find: Replace with: Options ~
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What is PTC Mathcad Prime ...

« Computational Power: PTC Mathcad Calculation Engine
— Major improvements the PTC Mathcad calculation engine
° Robust and ﬂeX|b|e @ =N e T BT - L S e T e e e e e e T B e s - o x

Math Input/Qutput Functions Matrices/Tables Plots Formatting Calculation Document Getting Started '.\?):'
. . =
unit checking B g 2 a0
—0 TOL:= 107 ~
. Auto Stop All Calculate Disable e Calculation
L4 64b|t Calculation| Calculations Region CTOL:= 1074 Options
Controls Error Tracing Worksheet Settings

Functions * % | Untiled | Tutorial Complete Worksheet 7

* Multi-threading @
* Enhanced to numerics "t .

I Complex Numbers

!ength(nalume 5 w) ::rmt(V(l , m] —volume, I)

Using the fucntion above, the lengths required for our given material widths are:

I Curve Fitting and Smoothing

|ostte length(1 L,30 em)=27.701 em
I Data Analysis
| Design of Experiments leng 1% Windows Task Manager == =]

File Options View Help

Applications | Processes | Services | Performance | Networking | Users

|- Differential Equations

4 Solving Let's use symbolic algebra engine to solve the ef
odesolve €PU Usage CPU Usage History
il clear (I, w,v) use general
Isolve
maximize ottt
ELE)
minerr len(u.w}::V(!,w}:w—
minimize
polyroots Memary Physical Memory Usage History
Test the result
root
| Expression Type :
en
I Vector and Matrix
I String g
I File Access
" Physical Memary (MB) System
I Image Processing We can export th, into Crea Total 4131 Handles 23142
W Cached 204 Threads 785
I Finance Available 981 Processes 66
' Fourier Transform Free 777 Up Time: 0:11:38:50
+ Commit (MB) 5395 / 8515
I Graphing M ;:’g"‘i Memory (MB) .
I Interpolation and Prediction Ma
I Log and i *H« | Processes: 66 CPU Usage: 61% Physical Memory: 76% L
3/4 @ Find: width € B Replace with: Options ~ 106% - —@F——® (3]
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What is PTC Mathcad Prime ...

* Integration: Working within Engineering Ecosystem
— Integrating with CAD (e.g. PTC Creo)
— Integrating with requirements management (e.g. PTC Integrity)
— Open architecture

,ﬁzﬁ;ﬂl“,
e ]
’ e . A
r'ﬂ”ﬂ - o o2 o D -
o " g : - — ™
L e E 1L o il , *
e — - = T . ) E &, =t
’ i o - ) = - - — I - 4 it
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What is PTC Mathcad Prime ...

Dany,
M0 Yy,
=T
LT . han ”;:m n
1

« Content: Preserving Intellectual Property e
— Standards-based format
— Conversion from prior versions

_dezfqu;,mez o
= a0
m = data L= dag®

Hos gt
i=p el
") - 1

.Q.n.Fl %) - .
10 Jn (1)
(‘“'FE'-%,FN) Ing, (1) EL e
2(1 )
™ Y3 = Ini It X
R LY W0 Ju ) o

!ﬂaﬂ mumqmmmw

1 kg
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= T S s o mmmEE - k Lo— W3+l
R 1 e e s——= =y ey —— I ka, R Y a3 e

i LNEE-T B I g ==

TRCEFE ZHERNATRSEET b e Gl SRR RS0 T i kyug - k. 3 LXSY 0

b Wpnd FrEE AUTinEngAE Y, At iLds AT AV BESERART-K&S (t,x) 240 %) zﬁﬂﬂauﬁgmﬁ

anl - Ko xgxy - .
T T EInS. = AL TR FRifAGEEE SrAL L. Bl 2°%0%y kaxl a,dmm([w LD)T

Tt AAR T . Erised e i iiE T .
WEE B R L EEE FLAET RS, GASHRE ST,

LTy
L

.
S&' 510t

—
o

—_

§
L
L
il
[
[
B

mim e R esNE R

et g ™ Tt Pget " Ty - =¥

"_'.ﬂl.'ru"l‘:‘ﬁ"l-:
LTH
TRy, EmmAg
plimiigeid  [HF TAARE. C
TS TT [CPENFREST [f RSN ”--n_‘ : "
i \ -
:I- 'HI' 'E Jl-w..u..-:- [1E] " I.,,)"r".'-—‘\ N| s
(B = »
e iy
i | [ A=A )
i o "~ ‘
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Product Schedule



Release Schedule

Milestones
* Nov 2011: PTC Mathcad 15.0 MO10

Feb 2012: PTC Mathcad Prime 2.0

Oct 2012: PTC Mathcad Express/PTC Mathcad Prime 2.0 M010

Nov 2012: PTC Mathcad 15.0 M020

Planned...

Jan 2013: PTC Mathcad Prime 3.0 alpha

Spring 2013: | PTC Mathcad Prime 3.0

Forward looking information, subject to change without notice 19



Release Schedule

2011 e 2012 v 2013 s 2014
« PTC Mathcad Prime x.0 !

i Spring 2013
Ao =
PTC PTC PTC PTC
Mathcad Mathcad Mathcad Mathcad
' Prime 3.0 '

Prime 1.0 Prime 2.0 MO10 MO10 Prime 4.0 MO10

\ 4 Yy v ¥V v ¥V ©

— Yearly major releases with new functionality
— Maintenance releases to address customer-reported issues

« PTC Mathcad 15.0 Nov 2012

MO10 MO020 MO30 M040
Y% v % Y

— Maintenance releases to address customer-reported issues
— No new features

Forward looking information, subject to change without notice 20
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PTC Mathcad Prime 2.0 (Feature Review)

Tools for engineers

Mathcad Prime 2,0 - D:\PTC\Demos\AEC I-Beam revO!\Prime2Creot \IBaamselector. madx -

Ingst/ st Fenctien MatricenTabie [ Pt | Formatis Calculation Ooceran Gatting State (2

. .
* Integration with Excel
of Potrts
Home
ﬁ arint - 10 m--.“,<an \A) 'JI:”|
& Bru- xA"‘Es:n-\s-%' “‘ [@- 2
I ST e e
 Performance R ——— .
A B, ¢ D E F G H
rt 11993 [BS/EN Only Sections]
Thickness of Root Degth
Section | Web | Flange | Radus | between a
Wiah fidats
- b s 1 ' d
 Enhanced Numerics el
4205 214 %6
4185 194 32,
077 195 32
055 173 218
31 159 239
e eSS S R 12| 0001 2009 903 033 61l w2 194
« Symbolics LR
%24 u7 217
2917 " 188
16 267197, 1968, 7698 268, 156 254, 165
17 267173 173 7622 22667 143 216
ID:=111111 18 267147 1469 754 2652 128 175
19 267134, 1339 750, 2644 12 15.5|
[ ]

Document Organization *** et e B

4 b sheets AF s

N (o8) y explicit,x,y 2

N 11 = z+E —m——— 1+

’_b.n’-(d-z r} (b-¢) 2 z
12

h=500 mm I1=16.983.10%) em'
) 10 cm
= il 2in
L=(1-10%) mm . - = ~| 800 mm
k=500 mm lft
e e Ogbens + 100% - 8 .

Personal
Productivity
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PTC Mathcad Express

PTC Mathcad Express PTC Mathcad Prime 2.0

GET IT FREE
v Math Equation Editing Math Equation Editing
v Comprehensive Documentation Comprehensive Documentation
v Basic Numeric Functions and Operators Basic Numeric Functions and Operators
" Units Units
v X-Y Plots XY Plots

Advanced Numeric Functions Advanced Numeric Functions

Programming Programming

Symbolics Symbolics

Excel Integration Excel Integration

CLOL L Q¢S

Advanced Plot Types Advanced Plot Types

Copyright © 2012, PTC. All rights reserved 24



PTC Mathcad Express

* Leveraging PTC Mathcad Express
— Helps adoption across enterprise Locked

_ Exchange Mathcad documents freely (use as reader) (RARERRES

Product news

.
@ OE = ress Prime 2.0 - Z\Documents\customers\3dplotmedx and |nf0r I atlon
. .
. B f t f d Math Input/Output Functions Matrices/Tables Plots Formatting . Document Getting Started
enefits of upgrading — = —== Y B & 7 o T
. . Text Box N - 11 Base Units Cop
att So Delete Operators ~ Symbols ~ | Programming ~| Constants Symbolics Labels  Subscrip Units ~
Siock ) 1mage Regio one) ™ i Paste
— vanced reatures e s ™ s

Untitled | 3dplot Mathcad Express

Upgrade..| |Adivate..| ~ % |Mathcad News ai i x

— Maintenance
— Standardization

About Programming. &

Information on : T Beneie 1 B3
p re m i u m Programming allows you to group a set of c; rations

Teturn only the results you specify. Whet
ou can call the program, use

plot, choose Create Surface Plot from the Graphi| o lize data quickly and easily with XY
feat u reS ix name in the placeholder that appears in the lowe F. Watch this video tuterial to leam
- to get the most out of this great
fire.
ni
out more..
Solving
_ A surface plot
pression Type
Vector and Matrix To upgrade contact: grade to access all
c— The P emium features today!
with a e
o with th mathcadsales
image Processing potsal Mathecad wwptco

more

Restricted
function set

rience the full power of Mathcad
i/} 2.0 for your critical engineering
a ns.

Find out more...

Log and Exponential
Number Theory/Comb
Still wondering why

anyone would use Excel?

Piecewise Continuous

Probability Density

Probability Distributio

Surface

Open any C Where to buy a

worksheet

license

- ore. N
Options 7z 8 s =2 .
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PTC Mathcad Prime 3.0

Designed to...

« Capture Knowledge
— Enhanced document formatting
— Better conversion fidelity

Standardize
— Templates

Integrate
— PTC Creo integration
— Extension functions (user DLL’s)

Do more
— Enhanced numeric functions

Productivity
Release: Spring 2013 ‘
Collaboration
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PTC Mathcad Prime 3.0

Detailed feature list

* New features
— Templates N
— Inclusion of equations in flowing text m
— Formatting of equations (font, color, etc.)
— Global definition operator
— Unconstrained optimization f( m] —a-+sin [ m)
— LU, QR and Cholesky decomposition functions
— Extension functions (user DLL’s) *

x):=b-cos(x
— Integration with PTC Creo * g ( ) ( )

(w (= B ey e PTC Mathcad Express Prime 3.0 |
Math Input/Output Functions Matrices/Tables Plots Math Formatting Text Formatting |
| Mathcad Uniath Brim » | 11w | 5+10%(Genera) - | Variable a—(z+y) -
&
» 0.BT7(3) -
A - S o~ = . . B 7|lU N
—_ T 0.5000 1+ - UlA &4
Fomt Decrease Font Size abel Styles
Functions - '_U Decrease the font size of the acfive or selected math region(s). b days remaining)
——— Select math regions to format or click in a math region to
G& decrease the font size.
Ell2l Press F1 for help.
[
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PTC Creo Mathcad

The goal: Tie ‘why’ (PTC Mathcad) to ‘what’ (PTC Creo) data
PTC Mathcad deployed as a PTC Creo-aware applet (e.g. like the Learning Connector)

One (or none) embedded PTC Mathcad scratchpad per savable PTC Creo object

Similar to an OLE object (e.g. like PTC Mathcad’s Excel component)

PTC Creo Mathcad is PTC Mathcad

PTC Creo Mathcad opens embedded scratchpads and external worksheets

PTC Creo Mathcad can be started and exited independently of PTC Creo

Awareness: PTC Mathcad indicators in PTC Creo, PTC Creo differentiators in PTC Mathcad

Ad-hoc copy paste between PTC Creo and PTC Creo Mathcad

e

1!&’

M= 3.74

'

molding, and prevent breakage during assembly
2. Thin enough to allow enough deflection, and to
prevent the overhang from shearing off during
insertion

Future: create relationships
on the fly as results or
variables are pasted in either
environment

'OD,;, 6.86-mm
& cen-|
asteo tions:
IB | =

Building and maintaining parametric model integration will come!

Forward looking information, subject to change without notice
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PTC Creo Mathcad

Perform PTC Mathcad operations for the active
model (Create embedded worksheet, go to

ndicator on models
with embedded
scratchpad chapters

View Plexibie Moded:

LY l’_‘wr - o8 - _" v
File ~ Model  Analysis Annotate Ronder Tools
NeE el & 23
- <J A S
Enpreerng Motoo

NS

Waded Tres H#-2

= - H J' g
C} cUPPRT

worksheet, import, delete, etc)

Extrude

-

2 M

-

Windcas Waincad
Sgalnk v -

Indicator for active
model, clickable
to go to sheet

Samutaton

RRAE@D %R

{@ 0 E)‘B-u\"\-‘ T W T T Whthcad Prme 20+ olSe

Mth | Inst Ot hactiont Mat-CouTaties Pots Formating ) Documen

| = 8 Test Block r .
w) |3 - : ¥ Jé} if ™ T =) | £
Z Ogermzes * Symoox * Programeming * Conttasts *  Symboics Lade's
, o Unts  Ciptoand
/"" Fagiary Opermons and Jymoch o
' [Scratchpad] CLIP Untitled-4
l Embedded scratchpad for CLIP.PRT
Page 1

mbedded / external’. ..

heet differentiation
I

Upon Insertion Into the mating 6mm hole, each
side of the clip will deflect a3 maximum of

oD

“Ad hoc copy/paste supported,
4 ewithout persistent relation
owrtins from sreanne GEEATION (yet!!)

Dy =6.00 mm
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PTC Mathcad after Prime 3.0

Designed to...

« Communicate effectively
— Plot improvements J .
— Sketching 69 2

- Standardize 7| e
— Input controls @ L=

* Integrate
— API

Overall width:1800 mm

e DO more
— Enhanced numerics

— Better conversion fidelity

Iiersona
Productivit
Collaboration
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PTC Mathcad after Prime 3.0

Candidate detailed feature list

* New features
— Plot layout and other improvements
— Text styles
— Input controls
— Spell checker
— API
— Extension functions (user DLL's) *
— Scripting
— Sketching
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