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Dynamic Stress Analysis of Flexible Multibody using DADS
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ABSTRACT

A great deal of time and effort are required to evaluate the safety and durability of a
vehicle structure in the vehicle development stage. It 18 difficult to find the reasons for
cracks which occur in the body and frame of a vehicle during tests. Recently computer aided
engineering techniques have been utilized to solve the problems of safety and durability of
vehicles.

In this study, a dynamic stress analysis 1s performed on the frame of the vehicle by rigid
and flexible multibody dynamics techniques. The result of the analysis 1s compared to that of
the actual test. The full vehicle dynamic models for the nigid and flexible bodies are de-
veloped by DADS package.

The modal coordinate system 1s usced to save time for the dynamic stress analysis. The
flexible multibody dynamic models have 12 normal modes considering the flexibility of the
frame. Dynamic stresses are calculated by relating the stress influence coefficients and the
applied forces.
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Fig. 1 Full vehicle dynamic model

Table 1 Normal mode and natural frequency(Hz)

ve 1T2}3r4 5 16| 7 8}9;10 11 | 12
Hz |46 1621 791103(1871246(2871342134.3(35.8(36.7 |43
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Fig. 2 Overall computational procedure
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Fig. 3 Reaction force of front suspension

oA ¢jolEQ) § o|F o] 8% DADS A
o] FEYEjo] 7} ZHRIE A WY &3t} &
F MSC/NASTRANOIA A AA )4 7|
& ol 83t gslFol T %é I ATg F
ghel 1 e=ollA G EE2 7871eth DADS
“ﬁHff*-—Ml Qlfﬂ £QIE W g2 ATk Alert M
grow FHsle] o] Axg?

A H FAA 2ol gidt T3 AlEde| A
FT § 4 RRIEM RJE Y1 & ﬁ‘—gﬁ}?l
18l DADS 1218 HEHO§ 343 RY. 19
3‘:’ Fole v oF H7MAl(suspension tower)
2 pojul

582 Axtrlel Yas
3 MSC/NASTRANS]
ol g3t 7t &
T at3lch

MSC/NASTRAN 314 A3} s (*.£06) =
2} sk 2 3 I AlTEC] oxi, Oy, Ty
2 FHHER Z R o] T4 AlEg el
& 9 ¥E ARIE NEEN FAT F B
¥ HEAM Y e 23t} §3L von Mises
8 HHE 48 5 UEHE C dojz ey

82 9% ASE B
B AR AN 7Ie
270l U@ $2 G ASE

g} st
4. 559 8 R iy 0H

19 4= 30km/hr AR 85 A Az AL
Al @ T YA AEEQ] Alojx] AA v&
g mejxy) 117 5E 2EG Aolxe] <%
AEYQ! ol8-g F&HoE HESH AAHE U
chdith 19 68 Aaxjzr WE kA ¢F Ty

110 719, A3, HdE



Fig. 4 Attachment position of strain gauge
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