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About IWI

• Israeli Weapon Industries (IWI) a world leader in innovative small arms

• Designs, produces and sells small arms 

• The IWI product range and accessories are deployed by the IDF and many other leading 

security organizations.
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Simulations

• Synchronization is necessary for functionality. 

• Short time events + very high impacts.  

• MotionSolve, Radioss and HyperStudy.
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Motivation

• Every new product being simulated before single part is manufactured.

• Modeling correct boundary conditions is essential for understanding true behavior. 
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Motion solve

Radioss

HyperStudy

Radioss

Problem definition

• Full magazine MBD simulation.

• One cycle Explicit simulation.

• Optimize Non Rigid Boundary conditions.

• Drop/Failure Simulation
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• Gun powder calibration
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Preliminary work
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Preliminary work

• Gun powder calibration

230 [MPa]

370 [m/sec]
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Preliminary work

Gun powder calibration
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Preliminary work

• Gun powder calibration
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Preliminary work

• Dynamic behavior calibration
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Preliminary work

• Dynamic behavior calibration
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Multi Body Dynamics

• Using scripted simulation
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Multi Body Dynamics

• Using localized contacts

• Meshing only valuable for 

contact regions

• Faster run times

• Less numerical problems

• Runtime –

40 msec in 12 minutes
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Non Rigid Boundary Conditions (NRBC’s)

• Human hand is a set 

of Spring-dampers

20 

deg
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Non Rigid Boundary Conditions (NRBC’s)

Michael J. Fu, IEEE M. Cenk Cavusoglu

“Human Arm-and Hand Dynamics Model with Variability Analyses for a Stylus-base Haptic 

Interface “



November 7, 2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.©

Non Rigid Boundary Conditions (NRBC’s)

Human Arm-and Hand Dynamics Model with 

Variability Analyses for a Stylus-base Haptic 

Interface 

Michael J. Fu, IEEE M. Cenk Cavusoglu
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HyperStudy 
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HyperStudy 

• Target
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HyperStudy 

20 deg
𝐾2, 𝐶2
𝐴𝑟𝑚

𝐾1, 𝐶1
𝑊𝑟𝑖𝑠𝑡

• Parameters
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Non Rigid Boundary Conditions (NRBC’s)

Boundary Conditions
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NRBC’s Results 
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Bonus 
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Conclusions

• Complete firearm development using Altair HyperWorks

• HyperStudy – a valuable tool 

• NRBC’s – better approximation to the real conditions


