
• Symmetry across YZ-plane
To reduce simulation costs we compute half of the simulation problem space (split across the 
YZ plane) and double the recorded pull-out force values. See P.3 of this document or our 
Quick Start Guide. If you have a highly asymmetric device, please contact us for a quotation.
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Validation
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Validation has been performed using device with outer diameter between 8 and and 10 mm. 
Please see the Validation Whitepaper (PDF) for a thorough description of the validation process 
and resulting data. 

A full list of Alfonso publications can be found at https://www.lifespans.net/publications

The following apply to our standard fixed-cost simulation model only. We have built custom 
tests that overcome all of the limitations below; please contact us for an affordable quotation.

Assumptions

• Resolution
In order to balance accuracy with cost of computa-
tion, we have limited our standard fixed-cost simu-
lation model to a resolution of 200 µm/particle (see 
Fig 1 at right). This resolution is sufficient to repro-
duce the pull-out performance of many typical 
screws. Please note, however, that implant features 
smaller than 200 µm will be discarded during the 
STL to particle model conversion process. 

• Surface texture
We assume a smooth, machined surfaces by de-
fault for all implant surfaces. Surface textures with 
detail smaller than 200 µm are discarded.

• Implant material
Implants are assumed to be rigid bodies in our 
standard simulation model.

• Viscoelasticity
Models in Alfonso™ do not typically simulate the 
strain-rate dependent viscoelastic behaviors of 
materials for static tests; as physical static benchtop 
tests are usually conducted at low rates of motion, 
we consider strain-rate components negligible.

Figure 1. Example STL to 200 µm particle model conversion 
for screws with 4.5 mm (top) and 12.5 mm (bottom) diameters



Table 1. Deviations between physical and simulated testing protocols and the published ASTM standard
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Deviations from the ASTM standard
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The table below provides a complete lists of the deviations from the ASTM standard of the physi-
cal and simulated tests conducted during development of our model. Please see the Validation 
Whitepaper (PDF) for a thorough description of the validation process and resulting data. 



Table 1. Deviations between physical and simulated testing protocols and the published ASTM standard
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Deviations from the ASTM standard (continued)
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