
Supplementary material_1 for comments article 

‘comments on ‘the cutting of metals by plastic buckling’ by Udupa et al.’ 

 

This document and the accompanying document supplementary material_2 contain all the 

information needed by anyone with a license to run the commercial software AdvantEdge-2D 

to repeat the simulations in the comments article ‘comments on ‘the cutting of metals by 

plastic buckling’ by Udupa et al.’ AdvantEdge-2D is a product of the company ThirdWave 

Systems. Its website url, through which requests for the software may be made, is 

https://www.thirdwavesys.com 

 

All simulations have been carried out using AdvantEdge-2Dv7.4 with an 8 core parallel 

license. This code is bespoke for the metal machining process with automated mesh 

refinement and adaptation that enables jobs to be set up and run with a minimum of user 

supplied detail. The simulations leading to figures 1, 2 and 3a have been run with the code as 

standardly supplied by ThirdWave Systems (but see paragraph 6). The simulation of figure 

3b requires an alternative version to be supplied that enables composite work pieces to be set 

up. 

 

This document, supplementary material_1, contains a complete list of input conditions to 

generate the cases in the article. The conditions are listed in their order of entry through the 

software’s gui interface. 

 

1. New project set up. Select turning and 2D. 

 

2a. The workpiece geometry. For all simulations except that leading to figure 3b, select 

standard turning; work parameters: height h 1mm and length L 35mm; for the case of figure 

3b, select composite workpiece, type vertical; workpiece layers 3; workpiece 1 thickness 

24mm, workpiece 2 thickness 0.5mm, workpiece 3 thickness 15.5mm.  

2b. The workpiece material. In all cases select custom material (see paragraph 6). (Anyone 

unfamiliar with the software may need tutorial help on how to do this for the figure 3b case.)  

 

3. The tool geometry and material: turning tool; parameters cutting edge radius 0.01mm, rake 

angle 0 or 45°, relief angle 10°; relief length 2mm, rake length 2.5mm, maximum tool 

element size 0.1mm, minimum tool element size 0.02mm, mesh grading 0.8; tool material is 

custom (see paragraph 7). 

 

4. Process parameters. Feed 0.05mm, depth of cut 1mm, length of cut 32mm maximum, 

cutting speed 100m/min, initial temperature 20°C; friction μ 0.33; no coolant. 

 

5. Simulation options. General: standard mode, maximum number of nodes 24000 (i.e. more 

than enough), other options off; Workpiece meshing: maximum element size 0.1mm, 

minimum element size the least of 0.01mm, or 0.6 times the edge radius or 0.22 times the 

feed, adaptive meshing factors refinement 2, coarsening 1; number of output frames 30, with 

additional detail of 8 frames between 30 and 32mm; number of parallel cores 8. 

 

6. Custom work piece material. User defined yield surface model (see paragraph 8) Thermal 

conductivity 400 W/mC, heat capacity 350 J/kgC, density 8900 kg/m
3
, linear thermal 

expansion coefficient 1E-5/C, Young’s modulus 1.2E11 Pa, Poisson’s ratio 0.3; user defined 

material parameters A, B, n, εp, εc varied and as defined in main paper. 

 



7. Custom tool material. thermal conductivity 100 W/mC, heat capacity 280 J/kgC, density 

13000 kg/m
3
, Young’s modulus 6E11 Pa, Poisson’s ratio 0.3. 

 

8. User defined yield surface model. The software requires a fortran sub-routine to be written 

and compiled as a .dll file, to be inserted into the code instead of the standard .dll file. The 

code is included as the supplementary file_2. It is modified without optimisation from 

example code provided by ThirdWave Systems. Instructions for how to compile the file and 

substitute it into the main engine of the software are included in the software’s on-line help 

manual. 

 

A series of views of example meshes may help readers who might try to reproduce the results 

in other softwares. 

 

 
 


