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Proposal of a Robust Design Method Based on Evaluation Indices Reflecting Design Intent

: Application to Structural Design of Automotive Front-Side Frame
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Fig.5 Parametric CAD model®
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Fig.6 Design variables of front-side frame model®

Tablel Setting of design variables®

No. Design variables Domain (mm)

1 | Width of frame [47, 67]

2 | Thickness of frame [1.6,2.3]

3 | Height of frame [150. 170]

4 | Break point location (Oa) [-30, 20]

5 | Thickness of stiffener [1.0,2.0]

6 | Front point location of stiffener (Os) [10, 50]

7 | Rear point location of stiffener (Oc) [10, 100]

8 | Height of stiffener [5, 30]
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Fig.8 Preference of required performance®
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Table2 Weighting of required performances®

Emphasis on | Emphasison | Emphasison
performance balance cost
Bending stiffness 7 2 2
Tie-down strength 10 8 3
g Reaction force 10 B 6
O | Collapse load 10 10 6
Mass 3 6 10

3.4 HBRPLUBR

3.4.1. ZEHMFERBENOEH Yy FR—RFEFFIET

%&Lt%%A I, PMEEIEAEA TS 2 Talffb s
% H W e BT 2 B MR REET 5.

DA MEFBERTIREFECICIVEHINZRHLED
REHRES O ZR 9 IR T . KO SITERMERE 20
BT AMPFAMAE R, SAOAITROMRRDIHE LS Rp D
LA AR, DU O SITERF AR O E LS DVP O @V

PEAE, K& WAL ARG Rall O @ g 2 54
1 :
K
0.8 Rall 0.9
B
= Rall 0.8
2 0.6
g ~
<
£ T Rall07
(=]
504
< Rall 0.6
o
Rall 0.5
0.2 ]
T Rall 0.4
Rall 0.3
0
0 0.2 0.4 0.6 0.8 1
DVP(Design Variable Preference)
@ Highest Rall range solutions
A Highest PP range solutions
@ Highest DVP range solutions
® All range solutions
Fig.9 Relation between DVP and Rp (Designer C)
INEY, BEHE C IIRGI AR E L S DVP ZHil
T o0, RAEROLGFELE Rp #HEET LI E-T,

ETRDORINE T HZ ENARETH D, £72, Rall & Rp ¥
%%k%wﬁﬁ%@uﬁﬁﬁkﬁki EDfEE TN TE N
10 & X 11 IZRT. REFA S L BRMRE OIS, it
ENBRE LB EENICINE > TEBY, 5 SDOMEEL R
W 52 B EMAE R ShioZ &R E .

66

Thickness of frame Width of frame

as N a8

47 52 57 52 67

Break point location

Thickness of stiffener

08 0s

a6 . U ——— 06

04

02 \ 02 -—
0 —‘—L ]

1 12 14 16 18 2 10 20 30 40 a0

Rear point location of stiffener

1 1

Height of stiffener

08 08

08 06
04 04

02 02

0« 4 a
10 30 50 0 90 5 0 15 20 25 30

B Highest Rall range solutions
Highest Rp range solutions
# Preference of design variables

Fig.10 Preference of design variables (Designer C)
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Fig.11 Preference of Required Performance (Designer C)
13000

12000

g

Z 11000

7z

% 10000

&

g | | oo i

2 9000 : \

& | +

£ 8000 ' |

g | ]

/A 1
7000 T N N N
6000

58 6 62 64 66 68 7 72 74 76 18
Mass(kg)
— Balance
==+ Performance
---Cost

Fig.12 Relation between Mass and Bending Stiffness
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Fig.13  Alignment of different design intents
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