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Plastic gear calculation and materials
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▪ Bending safety, endurance and static strength (VDI 2545, VDI 2736)

▪ Flank safety (VDI 2545, VDI 2736)

▪ Temperature calculation (VDI 2545, VDI 2736)

▪ Wear safety (VDI 2736) - cylindrical gears

▪ Prediction of wear progression on the tooth, wear distribution

▪ Shear strength calculated based on the worn-out tooth form

▪ Application of VDI 2736-4 (generating SN-curves from measurements)

▪ Wear safety for worm gears (acc. Pech)

▪ Asymmetric gears, non-circular gears, non-involute gears

Developments
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ROOT
VDI 2545

modified
VDI 2736

YFa
Method B or C Method C or B*

YSa
As in ISO 6336 As in DIN 3990

Yε

= 1/εα, method C

= 1, method B

= 0.25+0.75/εα (C)**

= 1 (B)*

Yβ
As in ISO 6336 As in ISO 6336

YST
2 2

σFE
=YST∙σFlim = 2∙σFlim =YST∙σFlim = 2∙σFlim

FLANK
VDI 2545

modified
VDI 2736

Zε As in ISO 6336 As in ISO 6336

ZV Fixed value, 1.00 Fixed value, 1.00

ZR Fixed value, 1.00 Fixed value, 1.00

• VDI 2736 (YF method B) is not official VDI calculation method

• ** As in DIN 3990

Plastic gear fatigue calculation
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Plastic gear wear calculation in KISSsoft

Theoretical calculation acc. VDI 2736

Calculating average wear, based on theoretical 

tooth form

Using contact analysis

Calculation without iterations:

Calculating local wear in 1 step: considering

gear modifications, based on the ideal tooth form

contact analysis

Calculation with iterations:

Calculating local wear: considering gear 

modifications, based on the actual tooth contact 

analysis𝛿𝑤1,2 =
𝐹𝑁
𝑏
∙ 𝐴𝑏𝑠(𝜁1,2) ∙ 𝑘𝑤 ∙ 𝑁1,2
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(without iterations)                               (with iterations)

Plastic gear wear calculation in KISSsoft
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OPEN SOURCE: 30 general materials (PA6, POM, PA46, ...)

▪ from standards and industry measurements

▪ from plastics manufacturers (Kuraray, DuPont, ...)

ON REQUEST: 37 specific materials

▪ 22 from Sabic Innovative Plastic

▪ 6 from Lehmann&Voss

▪ 5 from Alcom 

▪ 3 from DSM

▪ 1 from BASF

▪ 1 from DuPont

▪ 1 from Victrex

Summary

Open source: 34 materials

On request: 33 materials

Total: 67 materials

Root fatigue: 41 materials

Flank fatigue: 10 materials

Wear data: 44 materials

Overview of the plastic materials in KISSsoft



/ October 23, 2019 / Plastic gears and tooth form in KISSsoft8

Plastic material properties

▪ Conditioned/dry material properties added (available for PA66, PA6, ...)
▪ Flag in module specific settings

▪ Additional inputs in material DAT files requred

▪ Young modulus

▪ Ultimate strength

▪ Yield stength Ultramid B3S – PA6
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▪ Adding new plastic materials to the KS database

▪ Automatic generation of the corresponding DAT files

If fatigue data from gear testing is available

▪ Calculation of permissible tooth root/flank stresses for different lubrication regimes

▪ Statistical evaluation of cycles to failure

Functionality

Plastics Manager
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How to get permissible root/flank stresses from gear measurements?

Results from gear tests

Plastics Manager
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Plastics Manager

▪ Download basic material properties from Material Data Center

▪ Registration required (yearly fee)
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Tooth form calculation
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Export tooth form as coordinates

▪ Calculation -> Tooth form export

▪ Export of tool/gear coordinates in different formats and sections
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Graphics

▪ Additional tooth options available in the graphics
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Tooth form

▪ Base tangent length available in the report

▪ Importing special Swiss watch format

▪ Cut tooth tip
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Tooth form

▪ New flankline modification – Crowning I and II
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Individual modifications per tooth

▪ Possible to apply individual modifications per tooth
▪ Flag in module specific settings

▪ 2D and 3D is generated
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Backlash calculation from tooth form

▪ Possible to calculate backlash based on 

the actual tooth form
▪ Flag in module specific settings
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KISSsoft AG, A Gleason Company

Rosengartenstrasse 4, 8608 Bubikon, Switzerland

T. +41 55 254 20 50, info@KISSsoft.AG, www.KISSsoft.AG

Thank you for your attention!

Sharing Knowledge


