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• Integration with in‐house 
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Enabling innovation and customer collaboration by allowing engineers to 
discover alternatives and make design tradeoffs

• Plots with one‐click virtual prototype visualization in Abaqus/Viewer

• Correlation maps show the impact of model parameters on target

• Interactive engineering data mining

• Design Space Visualization for real‐time attribute tradeoffs

• Statistical post processing

• Robustness/reliability graphs
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Taguchi Method Goals and Non-Goals

Goals
Taguchi methods strive for a robust design while still taking 
performance into account
Taguchi methods for parameter selection are embedded in a 
design process 

Non Goals
Taguchi methods try to improve the design. They are no 
(robust/reliability) opimization methods
Taguchi methods try to improve the robustness of a design. The 
reliability is not taken into account at all.
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Static Taguchi Method

In the Taguchi method there is a strict differentiation 
between noise factors (random variables) and 
control factors (design variables).
The Taguchi Method works through a nested Design 
of Experiments approach. 

A DOE matrix is constructed individually for the noise and control 
factors. For each experiment in the control factor matrix the 
complete DOE matrix for the noise factors is executed. The

mean  μ
standard deviation σ
signal to noise ratio S/N
Loss function L = ∑k(yi - T)2

• are recorded 
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Static Taguchi Method
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Configuring and using Taguchi methods in  Isight

Configuration using 
the P-Diagram

Taguchi Main Effects Viewer



Robust design of dynamic rotor blade of gas turbine

Issues
Dynamic rotor blade is designed to its eigenvalues are within 
specified values to avoid  resonance
Eigenvalues vary dues to tolerance of blade shape in manufacturing
Robust design parameters must be defined by Taguchi method

Problem description
Design factors

Shape parameters Tmax，Chord，Rle，Rte of each section） :13
factors  x 3 levels

Error factors
Tolerance : 3 factors x 2 levels

Results
Variance of frequency（Standard deviation） reduced by 53%
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Taguchi Methods in iSIGHT automatically generates and executes simulations

Presented by Mitsubishi Heavy Industries in Quality Engineering and CAE seminar 2003 hosted by CRC

Tmax

Rte

Chord

100% height section

Rle

75% height section

50% height section

25% height section

40

42

44

46

48

A1 A2 A3 B1 B2 B3 C1 C2 C3 D1 D2 D3 E1 E2 E3 F1 F2 F3 G1 G2 G3 H1 H2 H3 I1 I2 I3 J1 J2 J3 K1 K2 K3 L1 L2 L3 M1 M2 M3

SN
比

（ d
B）

58

59

60

61

62

A1 A2 A3 B1 B2 B3 C1 C2 C3 D1 D2 D3 E1 E2 E3 F1 F2 F3 G1 G2 G3 H1 H2 H3 I1 I2 I3 J1 J2 J3 K1 K2 K3 L1 L2 L3 M1 M2 M3

感
度

（ d
B）

A
B
C
D
E
F
G
H
I
J
K
L
M

100%
section

75%
section

25%

Tmax
Chord
Rle
Rte
Tmax
Chord
Rle
Rte
Tmax
Chord
Rle
Rte

100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %

①Initial

←
←

110 %
90 %
90 %
110 %
←
←
←
←
←
←
←

②Best

Tmax

50%
section

① Define parameters

② Generate orthogonal arrays

③ Execute simulations

④ Calculate SN ration and 
select best combination

⑤ Confirmation simulation

NASTRAN

L27

53% reduction of standard deviation



Robust Design of Side Impact Simulation 
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Mitsubishi Motors Co. Presented SAE 2005 World Congress & Exhibition, April 2005, Detroit, MI,USA



Shape parameters of  
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③

①

②

④
⑥
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Reinforce material

CHIP

Robust design of multilayer structure package

Issues
Optimize shape parameters of reinforce materials by 
which give semi-conductor chip minimum damage by 
bending

Result
Package design finished in four days
Physical testing drastically reduced
Available to compare good and bad design virtually
Many engineers became to learn quality engineering

Stable and strong semi-conductor package design in short time

Presented by SONY at EUC 2007
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Dynamic Taguchi Methods

Dynamic Taguchi Methods are used, when the design 
should react in a given manner to the change of  specific 
parameters called signal factors. 

Examples for signal factors are thermostats, gas pedal position, ...
Typical Goals are

Linear response
Decrease variation in slope and offset 

Dynamic Taguchi Methods  add a third DOE matrix
Each static Taguchi product matrix is execute for each experiment in 
the signal factors DOE
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Robust design of automotive engine cooling system
1D cooling simulation and Taguchi method make possible robust design in conceptual design phase

Provided by CTC (Itochu Techno-Solutions Corporation)
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Engine Cooling system
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Conclusion

Taguchi methods are a simple and proven approach to 
robust design
They build on some strong assumptions

DOE plans for robustness assessment and selection of best design
No reliability is taken into account

Like almost all robust design methods they can become 
very expensive

Approximation methods might be necessary 
No need to collect information on input parameter 
distributions
Taguchi Methods provide a good first step for robust 
design

Isight provides the environment to facilitate a more detailed 
analysis/optimization
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