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Markus Gfrorer, Account Manager, Altair Engineering GmbH Niederlassung Béblingen
Abstract

This presentation is to show the reorganization of FEA processes inside the FEA department of the European Tenneco
emission control R&D center. Guidance to this reengineering has mostly been given by lean methodology. This Toyota
invented approach gains productivity by identification and avoidance of non- value adding steps. Beyond process wait
states, lean methodology also focuses on variance as well as on rework efforts. The introduction of “lean” at Tenneco has
been accompanied by the University of Michigan. Altair engineering was involved in the automation of FEA specific
processes by using the “Hyper Works Process Manager”.
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Purpose

accelerate work

make reports ,right first time*

force a common understanding of analysis purpose fo r all participants
establish clean and stable link between external su  pplier and FEA department
free resources for advanced work

product know - how

portion of repetitive process parts
Copyright © Tenneco Inc. This document and the information embodied herein is the property of Tenneco Inc. and is disclosed in confidence for informational purposes only.
It may not be copied, disclosed or used for any purpose without the prior written consent of Tenneco Inc..



Altair Process Manager N
Lean Methodology TENNEGO

A. Altair

Navigation

Lean product development
misunderstandings about ,Lean®
general overview on ,Lean* methodology
application example in the Tenneco FEA department
Initial state
current state analysis
identification of process waste
definition of future state
deduction of target metrics
Tools & Technology
Altair HyperWorks ProcessManager
Process
overview in sketches
Skilled people
linking Tenneco and it‘s suppliers together
Conclusion and outlook
Discussion
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A, Altair

What is ,Lean”

some very common misunderstandings of ,LEAN

to sack

they'll take away your

reducing the staf Y0 by increasin 150 % is ,LEAN®
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A, Altair

Focus of LEAN methodology

Review Waiting Design Rework design mitigation

Concept Design Quote Rework Gateway A Wait for CFD

Concept CAE CAE

Ti1T17 1

Value added parts of the process are the traditiona | focus of cost saving activities

RFQ - Start
Gateway Review

CAE
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|dentification of product development waste categor

redundant tasks
multiple inspection points

Stop and go tasks
Re- set up each time after process disturbance

Unsynchronized concurrent tasks

seems like the right thing to do, but is often the
root cause of a great deal of waste

large batch sizes

cycle times increase with batch size, time
waiting for huge data dumps

System over utilization

a system, loaded more than 80% of ist capacity
reacts with dramatic effects on small changes

High process and arrival variation

variations in processes and arrival are two of
the three primary contributors to long queues

les
Lack of system discipline

lack of scheduling discipline causes arrival
variation, which drives excessive queue times

Reinvention waste
re-creating or rediscovering knowledge

Transaction waste

time and effort in arranging the work to be done
(administration overhead)

Waiting
waiting for data, answers, decisions, review
events and available capacity

External quality enforcement

effort and expense expended to collect data
that is never used

Hand offs
transferring data from one party to another
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Lean — the three aspects

Performance

Process
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Application of value stream mapping
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Navigation

Initial state
current state analysis
identification of process waste
definition of future state
deduction of target metrics
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Current state analysis and identification of proces S waste
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21 different report formats
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Definition of future state
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Navigation

Tools & Technology
Altair Hyper Works Process Manager Performance
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Altair Process Manager guided application

collects ,tacit knowledge* to well
defined processes

open architecture, TCL interface, plugin
of 3rd party products is possible

arbitrary level of user guidance can
be designed into the processes

interactive changes possible during
workflow operations
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Navigation

Process High
overview in sketches Performance
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Correlation process (core part)

FEA HVA Compare running modes spectra

Measurement
HVA

Operational
Modal
Analysis

Running
Mode
Correlation
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Correlation process

Correlation of
Running Modes

—

Correlation Table
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Correlation process
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Navigation

Skilled people High
linking Tenneco and it‘'s suppliers together Performance
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skilled people
two main impacts of the Process Manager driven resu It evaluation:

new staff members can be trained in less than one day

established staff members can invest their time in detail evaluations, new methodologies to
return new skills.
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Navigation

Conclusion and outlook
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Anzah| Module

Target metrics

Metric: Report types
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product know - how

portion of repetitive process parts
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