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1.EBE@E 7% (Recursive Formula Algorithm)
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RecurDyn & # 4% €,
ZEE)H 2B (Multibody Dynamics) S Ersg L

Formulation

Coordinate System

Governing Equation

Calculation

Numerical Method

Integration Method

Numerical Damping

Flexible

Complete Recursive

(Recursive without

elimination)

Relative

ODE/Minimum

DAE-Close loop

Strict order n(1.0)

Numeric

Implicit / Hybrid

Machematical (Freq.)

Based

Yes

Augmented

Absolute

DAE

Order 1.5-3

Numeric

Implicit

Artificial Based

Yes

B R0

Augmented

Absolute

DAE

Order 1.5-3

Numeric

Explicit type Implicit

No

Yes

Projection

Methods(Recursive

with elimination)

Absolute / Relative

ODE/Minimum

DAE-Close loop

Order n(1.0)

Symbolic / Numeric

Explicit type

Implicit

No

Yes
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RecurDyn  # 4% €,

FZHl(Flexible Multibody) 7754 LL#:

Formulation (Linear /

Modal(FFR) / Floating Modal(FFR) / Floating Modal(FFR) / Floating

Modal(FFR) / Relative

nonLinear)

Virtual body Yes

Error Measure Yes

Static / Dynamic

Yes / Yes
correction mode
Plate element Yes
Flexible body contact Easy
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frame frame frame
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Yes / No Yes / No Available / Available
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RecurDyn #k #2 4% €, 7

AL EEE; - Recursive -~ Augmented ~ Velocity Transformation

Strict Order n with Small Strict Order n with Large
Number of Calculation Order n* (1.3-3)
coefficient coefficient
Solution Method Body by body solution Body by body solution Simulation for All bodies

Implementation /7 Implicit = Very Hard but easy to solve / Very Hard but easy to solve / Easy but difficult to solve /

method Possible Impossible Possible
ODE OAE
Eqeo Of Motion DAE
minimum DAE(CL) minimum DAE(CL)
Sparse Solver / Pivoting Not required Not required Required
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RecurDyn #k #2 4% €, 8

EEZR#%- Relative ~ Absolute

Description Body respect / Natural Ground respect / unnatural
Motion Small Large
Implementation Hard but easy & fast to solve Easy but hard & slow to solve
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Drameic efficiency degradation for large scale coupled system due to

No overhead for large
Efficiency difficulties in handling common factors in expressions and symbolic
scale problem
matrix inversion

Implementation Relatively easy Prone to coding mistakes, almost impossible to debug for every case
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RecurDyn #k #2 4% €, 9

FENEEEE:- Implicit « Explicit type Implicit » Explicit

Stablility Very large Medium Small
Speed Very fast Moderate Slow
Accuracy Good Good Excellent
Coupled systems / Moderate / Contact Systems /
Advantages / requirement
Analytic Jacobian No Analytic Jacobian No Analytic Jacobian
Implementation Very difficult Easy Easy
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mponent Builder Dialos

— Components

Selzct Al 7 Unselect &l

T Enzine Block Cisometry | Metens] |
I~ Crankshaft Gieametry |
I ConPRod Sieo metry (N | ===l ]
I Piston Pin SGeometry | == izl |
I Piston CGieometry (N | == iz ]
I Flw Wwheel Seormetry | | Fal=ii=iri=1l ]
I Torsional Damper Geometry | 1 faterial |
I Balancine Shaft Gieometry |3 Material |
I Equivalent Drive Train Cieometry 1 Matenial |
— Bearine=
I EBlock—ShafthainEB_S M2 | Sonstraint =1 Tnpt |
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RecurDyn/Engine 7| % B # & 3t 244 &£ 4.(% & & 4+)

Main Custom Elements (Chain Toolkit)

& Roller Sprocket
(‘: t t Roller Chain Link

. Silent Sprocket

Main Custom Elements (Belt Toolkit)
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The KC-135 flight test proved repeatedly
that the AMDS mechanism—and on a broader
scale, the ASDS system concept—would work
in a micro-gravity environment. The results of
the flight testing were compared to predicted
results from the MSC.ADAMS computer model
with a high degree of correlation.

As a further validation of the dynamic
computer model, RecurDyn software, from
Function Bay, Inc., was used to perform the
same simulation. Because RecurDyn uses a

different calculation method to solve for dynamic behavior, it provided a good external reference
to verify that the assumptions used in the model were valid. SolidWorks, from Dassault
Systemes, was used to develop the models of the production mechanism, and the solid bodies
were exported directly to RecurDyn. The new solver ran in about one third of the time for
nearly identical results.

This article was written for Aerospace Engineering by Anthony Hays, Michigan Aerospace Corp.
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