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Vehicle Weight: 10 Year Comparison

2003 Ford ¢ 2013 Ford

Taurus " § Fusion/Mondeg
o
—— e e
— Zj £ .
Total Vehicle Weight: 1523 Kg j»z‘h Total Vehicle Weight: 1566 Kg
Engine: 30l V6 Engine _— EcoBoost Engine: 1.61 14 Engine
Fuel Economy : 21 MPG = Fuel Economy: 37 MPG est
(Metro-Hwy) ____:___?ﬁ_) (Metro-Hwy)
.,—“< ‘——‘-—j

(James Holland, Weijian Han, Matthew Zaluzec, 2013)

Copyright ©® IDAJ Co., LTD. All Rights Reserved.



l Your True Partner for CAE&CFD |CSC42015
MAER

2007 2014 2020

J

Smaller displacement engines
Lightweight materials
Smaller components
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Define the desired changes of geometry, sections and locations, into a set of controllable parameters
for efficient model generation and evaluation.

Concept Geometry

* Assess design alternatives Welds and Joints
* Assess package assumptions

* Preliminary weld feasibility

Parametric modeling brings topology
optimization result to design reality. But, it
FE Meshes involves manual design iterations to achieve
* Assessperformance individual attribute performance.

(R. Yang, 2011)
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2001 Ford Taurus model from National Crash Analysis Center
(NCAQ) for Frontal Impact

Developed at the National Crash Analysis‘ Center (NCAC) of The George Washington
University (GWU) under contract with the Federal Highway Administration (FHWA)
for studying and advancing vehicle and highway safety research.

22 LIRITEIERTY, HRIREMMHEMSE R, BIZ R RUERHE 14 66 1~ RUB EEAE
, BEEERMEMERRE —EMIRS.
NCAC, Development and Validation of a Finite Element Model for a 2001 Ford Taurus Passenger Sedan NCAC 2008-
T-005, prepared for FHWA, Dec 2008.
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1. rail_inner
2 rail_outer_f
3. rail _outer_r
4. rail_reinf_f
5. rall_reinf_r X3 ral imee  DUSPOFie_dyma
6 subframe_arm B
7. subframe_frt 2o
8 shot_gun [ 4
2_rall_oute 4
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DVs Description Range Baseline Std. = m',',"" mEe ‘ <. ' e -
- D{XSEachi0
x1 rail_inner [1.50,2.30] 1.90 0.05 5 sutdame_aim
x2 | rail_outer front | [1.50,2.30] | 1.91 0.05 , :J"'% |
x3 rail_outer_rear | [2.00,3.00] 2.51 0.06 dgo- DOE Saqunrce ~'
x4 | rail_reinf_front | [1.90,2.90] | 2.40 0.06 2 "‘;"'“"'
o
x5 rail_reinf_rear [2.00,3.10] 2.55 0.06 8o
« |
X6 rail_reinf_rear | [1.80,2.70] 2.55 0.06 oce
X7 subframe_front | [1.80,2.70] 2.25 0.06
x8 shot_gun [1.20,1.80] 1.50 0.03

Zhan Z, Fu Y, Yang R J. A Stochastic Bias Corrected Response Surface Method and its Application to Reliability-Based Design
Optimization[J]. SAE International Journal of Material and Manufacturing, 2014, 7(2):262-268.
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Quantification

E ﬁ |'E_| 5’—-_“ Eﬁﬁﬁ '|$ Input Variables
RERILIE 1T RE B, | Stochastc design variables K7 7| <
STARRATH A

EHEN, FER .
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modeFrontier 2 f#
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S(xa)=w-O(x)+b

j:(.\')=ﬂ: - z ax, + Z a,xx,
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j’(.\'):i[i‘x. + i,i,‘ exp( ar; )

e

Junqi Yang, Zhenfei Zhan*, Chong Chen, et al., “Strategies for Metamodel Selection and Bias Correction in Reliability-based Design
Optimization”, Engineering Optimization, GENO-2015-0509.
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Junqi Yang, Zhenfei Zhan*, Chong Chen, et al., “Strategies for Metamodel Selection and Bias Correction in Reliability-based Design
Optimization”, Engineering Optimization, GENO-2015-0509.
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Junqi Yang, Zhenfei Zhan* Chong Chen, et al., “Strategies for Metamodel Selection and Bias Correction in Reliability-based Design
Optimization”, Engineering Optimization, GENO-2015-0509.
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Junqi Yang, Zhenfei Zhan* Chong Chen, et al., “Strategies for Metamodel Selection and Bias Correction in Reliability-based Design
Optimization”, Engineering Optimization, GENO-2015-0509.
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Junqi Yang, Zhenfei Zhan* Chong Chen, et al., “Strategies for Metamodel Selection and Bias Correction in Reliability-based Design
Optimization”, Engineering Optimization, GENO-2015-0509.
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Jungi Yang, Zhenfei Zhan*, Chong Chen, et al., “Strategies for Metamodel Selection and Bias Correction in Reliability-based Design

Optimization”, Engineering Optimization, GENO-2015-0509.
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Jungi Yang, Zhenfei Zhan*, Chong Chen, et al., “Strategies for Metamodel Selection and Bias Correction in Reliability-based Design

Optimization”, Engineering Optimization, GENO-2015-0509.
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Junqi Yang, Zhenfei Zhan* Chong Chen, et al., “Strategies for Metamodel Selection and Bias Correction in Reliability-based Design
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Jungi Yang, Zhenfei Zhan*, Chong Chen, et al., “Strategies for Metamodel Selection and Bias Correction in Reliability-based Design
Optimization”, Engineering Optimization, GENO-2015-0509.
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Junqi Yang, Zhenfei Zhan* Chong Chen, et al., “Strategies for Metamodel Selection and Bias Correction in Reliability-based Design
Optimization”, Engineering Optimization, GENO-2015-0509.
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