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W 

òGut Ding braucht Weiló 

or ăHaste makes Wasteò 

 

e are happy to announce that 

our first userõs meeting will take 

place on the 18th and 19th of 

November in the Munich area. We have 

planned to use the first day of this event to 

present the latest development mile 

stones of the actual and upcoming Recur-

Dyn releases and also to inform you about 

the midterm development targets and the 

overall product strategy of our RecurDyn 

software. Of course we will also reserve 

sufficient time for discu ssions because it is 

mandatory to align the FunctionBay devel-

opment targets to the requests and pro d-

uct feedback from our users.  

 

On the optional second day we are plan-

ning to offer hand s-on workshops to in-

troduce some of our la test modules to 

users who are interested to get a compre-

hensive overview about the capabilities of 

our innovative toolkits like RecurDyn/Auto  

Design (parameter optimization, Recur-

Dyn/ProcessNet (Application Programming 

Interface (API) and Macro Language), Re-

curDyn/CoLink (controller design) and also 

our flexible body solutions (Recur-

Dyn/MFBD). 

 

We are sure that these òtechnology daysó 

will be very informative and valuable for 

every attendee. Beside the presentations, 

you will have an excellent opportunity to 

talk to our Appl ication Engineers who you 

may just know as òvoicesó from our hotline 

as well as to other users to exchange and 

share your experience with RecurDyn.  If 

you are interested in attending the mee t-

ing, please take a few seconds to write a 

very short and formless note to  

info@recurdyn.de. 

This will help us a lot to estimate the num-

ber of participants especially also for the 

workshops. At the moment we are plan-

ning to hold the event at our (almost) new 

Munich Office as this could be of the most 

interest for our users. The event will be 

free of charge and mainly hold in German 

language.  As our European customer base 

is also growing fast, we will hold a similar 

event in English soon. The official invita-

tion will be sent to you early in September. 

We are looking forward to meet everybody 

(again) in Munich.  

 

Sincerely  

 

 

 

 

Tanja A.  Lange 

FunctionBay GmbH 

Editorial  

 

file:///C:\Dokumente%20und%20Einstellungen\Admin\Eigene%20Dateien\FunctionBay%20GmbH\__Marketing\Newsletter\Newsletter02_2008\FBG.Newsletter02_2008.doc%23_Toc207121327
mailto:info@recurdyn.de
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Automate d Load Export  

Functionality  to FEA Tools  

 

 

FBG.ExportLoads 

The RecurDyn/FBG.ExportLoads interface exports time varying loads from a RecurDyn 

dynamic analysis to the FEA program ANSYS®  for quasi-static stress analyses. 

 

One of the main advantages of the Re-

curDyn/MFBD technology is the possi-

bility to run a dynamic analysis includ-

ing the full set of degrees of f reedom 

of an integrated flexible structure 

(RD/FFLEX). Because the Recur-

Dyn/FFLEX Solver directly solves for the 

nodal displacements at each integra-

tion time step, the time varying 

stresses are immediately available after 

the simulation has finished. Depending 

on the DOFs of the flexible structure in 

conjunction with the integration time 

step the simulation time could som e-

times be considerable high, but the 

user receives a result which also takes 

mutual coupling effects between the 

motion of the mechanism and their 

flexible structure(s) into account. If the 

elasticity of a component does not sig-

nificantly influence the reaction forces 

(regarding magnitude and direction) at 

the connecting objects (joints, bush-

ings, contacts ê) during a motion cycle 

a simplification could be accepted for a 

combined MBD and FEA analysis. In 

that case the mechanism is simulated 

with rigid bodies first and the time v a-

rying reaction loads are then applied to 

the bodies of interest after they have 

been meshed in a Finite Element pro-

gram for a subsequent stress analysis. 

This sequence of static analyses could 

be done rather fast, because the FE 

code actually only solves the classical 

[F] = [K]{u} relationship and can easily 

calculate {u} for each load case after a 

[L][U] decomposition  of [K] has been 

done. 

Sometimes things which look very easy 

are difficult for higher developed cre a-

tures in our nature. So unfortunately 

RecurDyn does not comprise an ordi-

nary linear static solver in the actual 

release because the history of the 

product and also the target application 

area was for non ð linear dynamic me-

chanism analyses. Thus a linear static 

case of a single component was initially 

outside the scope of the software. At 

the moment RecurDyn uses a òdynamic 

settlingó method to calculate for statics 

which is noticeable slower compared to 

the mentioned linear static [F] = [K]{u} 

approach, but as a general method 

also works for quasi statics problems of 

any kind of complex mechanisms.  

As a conclusion many RecurDyn users 

asked for automated load export func-

tionality to well known Finite Element 

packages like ANSYS® . The Recur-

Dyn/RFLEX module comprises such a 

feature for many years, but it is not 

linked to CAD imported data. Being 

driven by an important German cus-

tomer FunctionBay GmbH started to 

develop such an advanced interface 

based on the new RecurDyn/ Process-

Net functionality (see also ProcessNet 

article in this newsletter). The first re-
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lease will support Solid Edge®  from 

SIEMENS PLM Software and ANSYS®  

as the CAD respectively FEA program. 

The dataflow shown in the picture  be-

low works the following  way: Starting 

from the CAD package, the user ex-

ports the CAD assembly via the Paraso-

lid or Step inter face to RecurDyn. 

Based on the CAD geometry, the user 

completes the MBD simulation model 

in the RecurDyn User Interface by add-

ing joints, forces, contacts etc. and fi-

nally runs a transient dynamic analysis. 

At the end the specific body for which 

a static analysis should be performed 

later in the FE program needs to be 

selected including the connecting ob-

jects of that body. The last procedure is 

semi-automatic in the first release but 

will be improved with a newer version 

of ProcessNet. 

 

 

 

The calculated loads have to be trans-

formed via a spatial transformation 

matrix before they can be written to 

ANSYS® , because during the RecurDyn 

simulation the component is moving 

through the space, while in the subse-

quent FE simulation the body always 

remains in his initial position . In order 

to compensate that the reaction re-

spectively contact forces have to vice 

versa move relative to body  during the 

static simulation. 

 

 
For further information about the FBG.ExportLoads interface please contact: 

Andreas Janotta +49 (0)89 322098-21  Andreas.Janotta@RecurDyn.de 

mailto:%20Andreas.Janotta@RecurDyn.de
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CDS.RecurDyn: Closed Loop 

Valve Train O ptimization  

 

 

CDS.RecurDyn  

Interface Update in V7 R2 to improve integrated valve train simulation and optimiza-

tion environment for high performance engines.  

 

Camshaft Design System (CDS) is wide-

ly used for the kinematic valve train 

layout of high performance engines in 

the area of motorsports, motorbikes, 

marine engines etc. around the world. 

The system is based on an interactive 

design of the valve acceleration curve 

by keeping valve jerk, ramp design, 

valve lift etc. under user control. The 

unique mathematical approach of the 

spline representing the valve 

tion results in a smooth cam profile 

especially suitable for high perfo r-

mance engines. In addition CDS fea-

tures a new module for the valve 

spring layout, an integrated valve acce-

leration curve optim ization tool and 

many other modules for the calculation 

of friction losses, pressure distribution, 

hydro-dynamics and more. For detailed 

information about the CDS software 

please refer to the CDS homepage 

     http://www.cds -valvetrain.com . 

The CDS.RecurDyn interface augments 

the kinematic valve train layout possi-

bilities of CDS with the dynamic valida-

tion capabilities of RecurDyn by using 

the already available batch processing 

sub-feature of the FBG.ValveTrain 

package, which is currently developed 

in FunctionBay Munich office. With the 

new RecurDyn.ProcessNet functionality 

the interface could be completely re -

designed with the development ta r-

gets: simplicity, fast execution speed, 

process reliability respectively im-

proved user control and bi -

directionality. Bi-directionality simply 

states that dynamic results in RecurDyn 

could be further processed in CDS in 

order to optimize the cam profile or 

the valve spring layout closing the loop 

in the integrated valve train develop-

ment process of both products.  

From an implementation  point of view 

the CDS.RecurDyn interface is going 

òback to the rootsó by avoiding large 

valve train template and subsystem 

libraries which are hard to maintain 

especially when software updates are 

installed and which are error-prone if 

some days later an òolderó simulation 

should be replicated because the data 

base has changed over time.  

Thus the only data which is transferred 

from CDS to RecurDyn is an ASCII file 

based on the TeimOrbit  format. This 

file comprises some header informa-

tion about the selected valve train t o-

pology like: 

$ 

[TOPOLOGY] 

NAME = 'DirektTrieb_V1'  

KINEMATIC = 'DirectActing'  

CAM_FOLLOWER_TYPE = 'Round'  

HLA='True'  

VALVE_SPRINGS = 2  

http://www.cds-valvetrain.com/
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Development Targets:         

Speed and Reliability   

 

 

Followed by data blocks for the com-

ponents in the valve train which have 

been pre-selected in CDS before like: 

$ 

[FBG_HYDRAULIC_ELEMENT] 

NAME='HydroElement'  

é 

PISTON_DIAMETER = 8.6  

INITIAL_VOLUME = 164.0  

SPRING_STIFFNESS = 4.77  

SPRING_PRELOAD = 5.7  

OIL_BULKMODULUS_0 = 1300.0  

é 

CHECKBALL_SPRING_PRELOAD = 0.15 

SUPPLY_PRESSURE = 0.1  

The topology logic respectively com-

ponent assembly information is com-

pletely integrated in the Recur-

Dyn/ProcessNet C# algorithm of the 

CDS.RecurDyn interface, which is in-

voked as a batch job from CDS and 

generates the valve train topology 

based on the TeimOrbit [TOPOLOGY] 

block data òon-the-flyó at start-up-

time. Because the RecurDyn/ Process-

Net algorithm is compiled C# code, the 

execution time to  build the dynamic 

simulation model is not slower as if a 

prepared model would be loaded from 

hard disc. At the end of the simula-

tion(s) the temporary model could be 

deleted to avoid any possible redun-

dancies or kept for debugging or ma-

nual extension purposes. The topology 

assembly logic is hereby derived from 

the FBG.ValveTrain package. While the 

later package is a more general envi-

ronment which allows the user to build 

up any type of valve train topology, the 

CDS.RecurDyn interface is limited to 

the actual topologies which are availa-

ble in CDS today and which are up-

dated whenever CDS is updated.  

In the Release RecurDyn V7R2, the in-

terface supports all necessary lift-off 

contacts, an improved version of the 

original Multi -Mass-Spring developed 

by BMW (spring type ðBð in the RD 

GUI), Hydraulic Elements (HLA) and 

simplified component compliances  like 

valve axial stiffness, pushrod com-

pliance, rocker arm rotational stiffness 

and more.  
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   Design Process CDS.RecurDyn 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For further information about the CDS.RecurDyn interface please contact: 

Thomas Kelichhaus  +49 (0)89 322098-14 Thomas.Kelichhaus@RecurDyn.de 

6 th  & 7 th  November  

FIGES Users Conference, Ankara  

 

mailto:Thomas.Kelichhaus@RecurDyn.de
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C# in ProcessNet  

With the new RecurDyn Release V7R2 all ProcessNet users can now choose between 

Visual Basic .NET and C# as their development environment for ProcessNet macros 

 

As a complete development environ-

ment for RecurDyn, ProcessNet allows 

an automation of repeated modeling, 

simulation and post-processing tasks. 

ProcessNet is also the key technology 

for customization and enables compa-

nies to better integrate MFBD based 

simulations into their design process. 

But ProcessNet macros do not always 

have to be a huge program, sometimes 

especially smaller utility routines pr o-

vided by either FunctionBay, the user 

community or simply programmed on 

someoneõs own are doing a good job 

in increasing user comfort and produc-

tivity.  

When the development of ProcessNet 

started a few years ago two main tar-

gets had been set from the beginning: 

w In order to guarantee a fast 

execution speed, the code needs 

to be compiled and not just 

interpreted like other command 

language approaches.  

 

w The ProcessNet API should be 

based on a public available and 

widely used professional develop-

ment environment featuring state -

of-the-art capabilities like object 

oriented programming, a powerful 

debugger,  full IntelliSense  

support, a rich GUI designer and 

the possibility to select  ones 

preferred programming language . 

Thomas Kelichhaus, General Manager 

of FunctionBay GmbH said: òBecause 

we are using Microsoft Visual Studio 

for Applications as the backbone for 

ProcessNet, our customers can fully 

concentrate on the technical content of 

their macros and do not waste re-

sources to learn a proprietary pro-

gramming language which is often not 

well documented and not easy to use. 

If one day the software is changed, a 

lot of the know -how and experience 

becomes more or less worthless at that 

pointò 

Through VB.NET users can benefit from 

the online documentation  and from 

the experience of millions of users in 

VB.NET/C# user forums and can simply 

integrate utility routines for almost 

every programming task which are of-

fered from Microsoft and many other 

companies for downloading in the i n-

ternet today. Customizations especially 

done by external consultants can now 

be done for a fraction of the costs 

compared to previous times. 

Because the technology is based on 

the .NET framework, a lot of other pos-

sibilities come into reach. The user can 

choose to connect to databases, call 

remote API's - even through the net-

work, use XML-structures and employ a 

variety of third party libraries. All this 

becomes available also to the occa-

sional developer.  

With its consistent object oriented 

programming model, th e .NET frame-
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work not only attracts professional d e-

velopers. The Microsoft developing 

environment (which VSTA is based on) 

also facilitates the ProcessNet entry to 

novice users. 

 

In order to get familiar with the poss i-

bilities of ProcessNet, FunctionBay 

GmbH offers special training classes on 

a regular basis. The actual dates can be 

found on the FunctionBay GmbH web-

site: 

      www.functionbay.de 

 

 

Public  Sub MyFirstPNetExample  

        MsgBox( "Hello World" )   

End Sub 

 

 

Extract of a VB.NET example which displays a message box in the RD/GUI 

 

using  RD = FunctionBay.RecurDyn.ProcessNet.Professional;  

é 

public  void  MyFirstPNetExample ()  

{  

RD.IApplication  app = this .RecurDynApplication as         

RD.IApplication ;  

   app.Print Message( "Hello World!" );  

}  

 

 

 

Extract of a C# example which writes òHello Worldó to the RecurDyn output window. 

 

http://www.functionbay.de/


V7R2 Release Notes | 10 

V7R2 Release Notes 

The new RecurDyn V7R2 comprises many new features not only to increase usability 

but also to enhance important MFBD functionalities. The Toolkit Bar has been rear-

ranged for a better clearness and to reflect the four main product categories: MBD, In-

terdisciplinary (FFLEX/RFLEX/CoLink/Optimization), Interfaces and Toolkits 

 

Professional  

· Toolkit Bar: 

The text of the buttons can be 

turned off to get a more compr e-

hensive view of the toolkit bar and 

to faster locate the desired function .  

New four major categories: 

Professional, Interdisciplinary, Com-

municator, Toolkits. 

· Augmented Static Solver: 

Covers MBD, RFLEX and FFLEX. 

Uses potential energy approach to 

find more stable a static equilibrium. 

· Each Rendering: 

To change render mode the user 

can select more than one body now. 

· Animation Delay: 

Enables animation speed control. 

Supports òSlow Motionó. 

· Current view setting: 

User can specify center of view, vec-

tor and zoom scale. 

· Create Output Folder: 

If activated, RD automatically creates 

an output folder for each analysis. 

The user can save the results of all 

analyses in different folders. This 

improves the previous file structure, 

which per default stored all results in 

the same working directory. 

 

  

 

 

 

 

 


