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Simulation and Tolerancing of all Product Functions

Support for cross-functional parameters: Electrical, Thermal,
Mechanical, etc.

Integrated Manufacturing Tolerance Tables

User-configurable Statistical calculation modes (includes
rejects %)

Pro/E integration

Automatic generation of analysis reports in Pro/E and Excel
formats

Pro/E dimension update

>
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Pro/E Data Input

Pro/E Sketch

Parameter manager

Pro/E Assembly

Pro/E Drawing

Standalone Data Input

Linear chains I.

Equations

Test data

.Spring.data

PCO\..oy
Your way to Innovation

Pro/E — Excel — Text
Data Output

Inspection Documents

—

Analysis Results

Pro/E Model Update

=
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Tolerance Analysis of a Toggle Clamp

Case Study: DE-STA-CO Toggle Clamp model number 213-U

Four Functional Conditions under study:

Engagement: ability to lock a work piece in place
Clamp_Height: minimum work piece height
Clamp_Angle: near-horizontal clamp position

Handle Angle: near-horizontal handle position



Tolerance Analysis of a Toggle Clamp

The Four steps of a Tolerance Analysis with Toleran  ce Manager:

Preparation - Functional Conditions, Part Dimensions,...

Data Input - Pro/E Sketch, Test Data, Equations,...
Tolerancing - Nominal Value and Tolerance specification,...
Data Output - Report Documents in Pro/E, Excel, Text formats

and 3D models update

Position of Analysis:

Toggle clamp in the locked, working position



1. Preparation

Identification of each Functional Condition:

Engagement:
Clamp_Height:
Clamp_Angle:
Handle_Angle:

’ \
Clamp_Angle

Clamp_Height

offset distance of pivot center. Min=2
distance from clamp to base bottom. Min=12
near right angle with base. Min=87°
near right angle with base. Min=87°
)
Handle_Angle

Engagement

Max=3

Max=93°
Max=93°



1. Preparation

Analysis Setup:
The four Functional Conditions will be modeled as a nonlinear tolerance stack
The nonlinear model presents a skeletal representation of each part

Clamp ’ Connecting Rod
g




1. Preparation

Nonlinear Model:
The skeletal representations of each part are combined to form the Pro/E sketch




2. Data Input

Nonlinear Model:
The sketch is drafted in Pro/E, and labels are assigned to each dimension



2. Data Input

Data is extracted to TM and sensitivities are calculated based on the Pro/E sketch
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3. Tolerancing

Importing Results from Pro/E into TM:

Dimensions

Functions

11



3. Tolerancing

Identification of each Functional Condition:

Engagement:
Clamp_Height:
Clamp_Angle:
Handle_Angle:

’ \
Clamp_Angle

Clamp_Height

offset distance of pivot center. Min=2
distance from clamp to base bottom. Min=12
near right angle with base. Min=87°
near right angle with base. Min=87°
)
Handle_Angle
Engagement

Max=3

Max=93°
Max=93°
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3. Tolerancing

Interface Highlights

T T

Support for sensitivity-based,
or weight-based tolerancing

.

1

Persistent worst-case
and statistical results

At-a-glance tolerancing
and optimization status

User-assignable function
limits and text comments

Support for symmetrical and
asymmetrical tolerances

13



3. Tolerancing

A suite of tools for comprehensive
analysis & simulation

Statistical Configuration

ﬁ

N
4

Parameter Weight Analysis

PPM Graph and Influence Curve

Manufacturing
Tolerance Tables

And more!
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3. Tolerancing

A closer look at TM Statistical Capabilities:
TM offers four different statistical distribution models for dimensions
Custom statistical distributions can be defined for each individual dimension

TM combines individual dimension distributions by mathematical convolution, to form a
statistical distribution for each function

Highlights
Distribution
/ shape preview
/‘
Statistical
distribution [P»=<
models
) .

User-controlled PPM
allowance based on
function criticality

15



4. Data Output

Automatic generation of analysis reports, summaries , iIn Pro/E,
Excel and Text formats

Design
Report
(txt)
Condition
Drawing (drw)
Condition
Table (xIs)
Inspection
Table (xIs
(xis) Results Tables

(drw)




4. Data Output

Pro/E Model Updates:
3D models can be updated based on the TM dimension values, and vice-versa
A consistency tool is available to automatically check if models are up-to-date
Update is based on matching the sketch dimension names to the 3D model dimensions

Update status window:
Users can selectively update the
dimensions of their choice

17



Tolerance Manager is:

A manufacturing variability modeler, to define tolerances and
optimize nominal values

A decision tool for making informed design choices

A contributing factor in reducing mechanisms testing and fine-
tuning

A significant help in selecting dimensions for inspection
A simulation software for tooling changes

A powerful and easy-to-use tool for all designers

A reference tool in the industry

18



Tolerance Manager References

*CROUZET

*MAFELEC *
*LOGIQUAL - Bureau d’étude
SCHNEIDER ELECTRIC
*PARKER

*HAGER

*CATERPILLAR

AMETRA
*GENUSTECH B GENUS

VALOIS _
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Please contact us:

Mr. Eric Dupinet
Operation manager
Eric.dupinet@pcotechnologies.com

PCO Technologies Canada Inc.
80, rue Queen, #601
Montréal, H3C 2N5
CANADA

Website: www.tolerancemanager.com
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