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Dynamic Analysis of a Flexible Body in Multibody System
Using DADS and MSC/NASTRAN

Chang Boo Kim*, Yun Ki Baek**

ABSTRACT

This paper introduces a method for calculation of dynamic stress occurring in flexible bodies of a moving
multibody system by using commercial softwares DADS for dynamic analysis and MSC/NASTRAN for finite
element analysis. Three methods for modal transient response analysis of a flexible body are summarized. Elastic
deformation of a flexible body can be described with normal modes and static modes composed of constraint
modes and residual attachment modes. The deformation modes divided into fixed-interface modes and
free-interface modes can be determined by using MSC/NASTRAN and selected for dynamic analysis. The dynamic
results obtained from DADS are utilized to calculate dynamic stress by using mode-displacement method or
mode-acceleration method of MSC/NASTRAN. As a numerical example of the analysis, we used a three
dimensional slider-crank model with a flexible connecting rod.

Key Words : dynamic stress(%-5 %), normal mode(3 5 E), constraint mode(7-4 X 2), residual attachment
mode(FHFF 22 =) mode acceleration method('Z =715 1),
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Fig. 1 Kinematics of a flexible body
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Table 1 Fixed-interface modes and its frequencies

Mode | Frequency(Hz) Mode shape

N1 131.93 Ist vertical bending
N2 131.93 1st lateral bending
N3 527.11 2nd vertical bending
N4 527.11 2nd lateral bending
NS5 1183.41 3rd vertical bending
N6 1183.41 3rd lateral bending
Cl1 9200.72 Ist axial extension

Table 2 Free-interface modes and its frequencies

Mode | Frequency(Hz) Mode shape

K1 292.78 Ist vertical bending
K2 | 292.78 Ist lateral bending
Al 827.63 2nd vertical bending
A2 827.63 2nd lateral bending
A3 1624.63 3rd vertical bending
A4 1624.63 3rd lateral bending
A5 9200.72 Ist axial extension
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Fig. 3 Time history of axial force on the

flexible rod at the universal joint
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Fig. 4 Time history of vertical force on the
flexible rod at the universal joint
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MSC/NASTRAN Version 708 =H7t=

ASSIGN QUTPUT2='ff_2kS5a_st.op2' UNIT=11
ASSIGN QUTPUT4='ff_2k5a_st.mgg’ UNIT=12
ASSIGN QUTPUT4='ff 2k5a_st.srf UNIT=13
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SOL 112 $ SOLUTION SEQUENCE SPECIFICATION

s

COMPILE subDMAP=SEMTRAN SOUIN=MSCSOU

ALTER 'DO WHILE'(1-1) $ Before DO WHILE in SEMTRAN routine
$

FILE DADSFRC=APPEND $

FILE OUGV1=APPEND $

$

ALTER 'ENDDO $ LOOPFLAG(1,-1) $

COPY UPT/UPTX $

MODTRL UPTX/1/78/i1 $

MPYAD KJJ UPTX/DADSFRCX/ $

APPEND DADSFRCX /DADSFRC/2 $

$

APPEND QPT,/OUGV1/2 $

$

ALTER 'ENDDO $ LOOPFLAG'(1,0) $ After ENDDO in SEMTRAN routine
OUTPUT4 DADSFRC,, /-1113 §

OUTPUT4 2113 %
QUTPUT2 OUGV1,,, /#0111 $
OUTPUT2 w9118
L

PARAM,DDRMM,-1
PARAM,MODACC,1
ENDDATA

22 s8EH 2oolEEHE st
MSC/NASTRAN Version 702 7=

ASSIGN OQUTPUT2 = 2k5a_mmam.op2’, UNIT = 12
SOL 112

$:
COMPILE subDMAP=DISPRS SOUIN=MSCSOU

ALTER 'MPYAD'(3-1) $ before DISPRS LINE2S is executed

FILE UHF1=OVRWRT $

TYPE PARM, |,N,NOR=6 NOH=12 NTIME=841,ITIME=0,NCOLX $
NCOLX=3*NTIME $

COPY UHF1/UHF1X 8

FILE CP=APPEND $

. FF

TRNSP CP/CPT §

PARTN UHF1,CPT,RP/A11,A21,A12,A22/1 $

MATMOD A11,,,,/A110,/2//1/1.0E30 $

MERGE A110,A21,A12,A22 CPT,RP/UHF1/1 $

ALTER 'ENDIF $ NORSET>=0'(1,0) $ AFTER DISPRS LINE45 is executed
COPY UHF1IX/UHF1 §

CEND

ECHO = NONE

DLOAD = 2

TSTEP = 4

$

METHOD = §

$

SET6=7

R

PARAM,DDRMM,-1

PARAM,MODACC, 1

ENDDATA
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