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 Abstract
• The nCode Premium Material Database (PMD) contains fatigue properties measured on materials 

tested at the ISO-9001 certified Advanced Materials Characterisation and Test Facility owned and 
operated by HBK nCode. This collection of fatigue properties contains over 150 materials, mostly 
commonly used types of steel and aluminium, plus some other non-ferrous materials, and includes 
recent additions for additively manufactured titanium and Inconel material.

• From nCode 2024, the PMD will include fatigue properties for baseline materials and surface 
treatments resulting from work to characterise fatigue performance of aging aircraft landing gear 
through overhaul and maintenance cycles. The baseline materials are 300M steel, 4340 steel and 
7075 aluminium, with a range of surface treatments including; electrolytic nickel, electroless nickel, 
cadmium and chrome coatings, and many of these with and without shot peen.

 About the presenter, Paul Roberts, Product Manager – nCode DesignLife, HBK
• Paul Roberts has been involved with fatigue and durability analysis for the over 40 years. He has 

been with HBK (formally nCode) for a total of 17 years as an application engineer and product 
manager for the DesignLife product. Prior to joining nCode, Paul held positions in product 
development, testing, RLD analysis and FE based engineering consultancy at GKN Technology and 
Ricardo. Paul graduated with a degree in mechanical engineering from Aston University in 
Birmingham, UK.
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Introduction to the nCode Material Databases
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 Multiple databases available

• nCode Premium

• nCode standard database (iceflow_standard.mxd)

• FKM

˗ 5th, 6th and 7th editions

• Mil Handbook 5

• ICG demo materials

nCode Material Databases
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 Standard nCode materials types

• EN (Stain-Life) >200

• SN (Stress-Life) > 400

• Dang Van > 180

• Seam Weld – 15

• Spot Weld – 12

˗ Incudes SPR

• Crack growth

• High temperature

˗ EN

˗ SN

˗ Chaboche

˗ Larson-Miller

nCode Material Databases – Standard database
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 Example EN materials data

nCode Material Databases – Standard database
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 Example SN materials data

nCode Material Databases – Standard database
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 FKM

• 5th, 6th and 7th editions

• 761 datasets in the 7th edition

nCode Material Databases - FKM
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 Mult-R Ratio SN Data

nCode Material Databases – Mil Handbook 5
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 Test data only

nCode Material Databases – ICG demo materials
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The Premium Materials Database (PMD)
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 All data measured in our own lab

 149 data sets for > 120 different materials

 Includes

• Steel

• Cast iron

• Aluminium

• Titanium

• Magnesium

• Bronze

• Copper

• Nickel

The Premium Materials database
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 Example Data

The Premium Materials database
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 Example data

The Premium Materials database
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 Data generated as part of a USAF project run by SES

 Three materials

• 300M Steel

• 4340 Steel

• 7075-T7351 Aluminium Alloy

 Multiple surface finishes

Materials Surface Finish Data
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 300M Steel

• Cadmium Plated

• Chrome Plated

• Chrome Type 2

• Electroless Nickel

• Electrolytic Nickel Plating

• Polished

• Polished, Shot Peened

• Shot Peen and Cadmium Plated

• Shot Peen and Chrome Plated

• Shot Peen and Chrome-Strip-Chrome

• Shot Peen and Chrome Type2

• Shot Peen and Chrome Type2 - HalfLife/Strip/ReChrome

• Shot Peen and Electroless Nickel

• Shot Peen and Electrolytic Nickel

Materials Surface Finish Data

 4340 Steel

• Chrome plated

• Polished

• Shot Peen and Chrome Plated

• Shot Peen and Chrome strip Chrome

 7075-T7351 Aluminium Alloy 

• Anodised

• Polished

• Shot Peen and Anodised

• Shot Peen and Anodise-Strip-Anodise
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 Example Surface Finish Data

Materials Surface Finish Data
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Baseline 
material, 

predicted life 
~8e9 repeats 
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300M steel 
with 

electroless 
nickel coating
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300M steel 
electroless 

nickel coating, 
predicted life 
~3e5 repeats 
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1. Multiple material databases are available

2. The PMD provides an unmatched set of materials data from our AMCT

3. Surface finish data available for use in DesignLife
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Q & A
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Thank You
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Paul Roberts
DesignLife Product Manager

paul.roberts@HBKWORLD.com
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