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Fig.1 The dynamic simulation process of complicated mechanical system
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Table.1 The classification of model elements

Type Characteristic Model Elements
Model Whole system and subsystem model, subsystem

Part Components building multibody system parts
Marker Defining orientation of all model elements marker

Geometry Geometry of components link, cylinder, frustum, ellipsoid, sphere, box, tours

Constraint Class Primitive constraints
Kinematical joints
Coupler joints

Higher pair constraints
Force Class Defining general forces

Defining single component force
Defining three component forces
Force Element Force between parts
Motion driver
Environment Factors Auxiliary factors

Math Supporting vector and matrix operation

Inpoint/Inline/Inplane, parallel axes, perpendicular

fixed, sphere, hooke, universal, constant velocity, planer
revolution, ,translation,cylinder ,screw

rack and pinion, gear, coupler
PtCv, CVCV

six components forees

single component force

three component forces

field, beam, bush, spring-damper
joint motion, marker motion
units, material, coordinate system

math, vector,matrix,etc.

KA. X THBBTTRNAL AR BETRER
BEA A B AR, WAk, 7T TR SRR T
ROAKEMEN ID. &7 KBEM—LREMR
R R L4k 2 (MbsEntity), HEIRE H K25
BETE.

RIELA L7, ATLLG B A 2 BR B RITT R %
BARBRERGH.
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B RE, TRBUN AR BENBEREIER
BEBHARENL, HEEFRLHX HHETE—
ey, BEIPITR Z A E KRB BRI i
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4) FEREK  TEMF KB XR. EMRE
TT 3 U L 396 1] 36 Bk T F 0 290 1 M 5% » %o 36 ) S K
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EXBXERNEH FFEREBEEHNEITR
HX RIS MNEDY. RASRXBNFHENR
B KRR RIS,
typedef vector<!MbsEntity * > Attach; // ¥ [a] %
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AttachVec # R P8~ JC R B 0 KK EE R I 5
Attach SR 5 LB R —— M, Attach X R JT
Rpm RBKER WREARNEREERAE

public:
vector<MbsEntity * > entityVec; [/ ILEHFE,
FHE e B R R SE B AR E E R EER

vector<<Attach * > AttachVec; // XBkéf# XX WA EE R B R AE L
ts
Mbs Entity
{Entities}
Mbs Part Mbs GeoBody Mbs Connection Mbs Analyses
T (Part) (geometry entity) {connector) {simulation controllor)
L Mbs Virtual Part e 1
(Virtual Part) Mbs(lee(;(l).mk — Mbs Constraint Mbs Force
" {(Motion constraint class) (Force class)
] Mbs Marker Mbe Geo Tors
(Marker clase) (Torus) | Mbs Constr Rackpin | Mbs VForce
(Rack and Pinion) (Three components force)
- Mbs Units MbsGeoSphere | _|
{Units) (Sphere) Mbs Constr Gear | MbsSForce
(Gear) {Single component force}
N Mbs GeoEllipsoid -
Mbs Matt.zna]s (Ellipsoid) Mbs ConstrRevTra - Mbs GForce
(Material) (revolution,translation,cylinder)| (General force)
MbsGeoBox ]
Mbs AccGray B MbsConstePtCy |— Mbe Flex Force.
(Gravity) | (UnitF
Mbs GeoCylinder it Force)
Mbs Model (Cylinder)
L (Model) Mbs ConstrCvCy — ‘Mbs Bearn
? (Beam)
Mbs Constr Coupler
MbsSubSystem Mbs Geo Frustum {Coupler) - Mbs Field
(Subsystem) (Frustum) (Field)
MbsMath Mﬁx‘;ﬁ‘)’“ - Mbs Bushing
(Math) {Bush)
Mbs Vector 3D Mbs Joint Motion || Mbs Spring Damper
(Vector operation) (Motion on joint) ] (Springand Damper)
Mbs Point .
. . . Mbs Marker Motion
(coordinate points) (Motionon point) —
Mbs Matrix3D
{Matrix) Mbs Motion General -
(generation motion}
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Fig.2 The class architecture of model element
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Fig.5 The model of front suspension subsystem
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RESEARCH AND APPLICATION OF THE MODELING TECHNOLOGY
IN THE SIMULATION PLATFORM OF THE
COMPLICATED MECHANICAL SYSTEM

Zhang Yunqing Zhou Fanli Wang Bo Chen Liping
(National Engineering Research Center For CAD, Huazhong University of
Science and Technology, Wuhan 430074, China)

Abstract Based on the object-oriented technology, the model elements of a complicated mechanical system
were analyzed according to their characteristics, and their class architecture in dynamic modelling platform
to support dynamics simulation was presented. The two key technologies in the platform, i. e.
managememt of relationship and subsystem modelling, were discussed. A simulation and modelling
platform-InteDyn was developed using the above two technologies, and a car suspension and a full car

models were built by the InteDyn, which validated the effectiveness and feasibility of the technologies.

Key words dynamic modeling,complicated mechanical system,object-oriented ,subsystem
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