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1. Ef3TProvenance - ABE{EL solver i I DIt
ROY=2S 3y FEFTIE THEMRELT=D) IZZEBATELRV, R2TIZEZI{TFjournal playbackO % EsolverE % siticfdit 3.

Bzl (JST) S8R gARAE

17:55:32 final_stagel. log Al sessionG11_geometry_final. jouz B4, geometry command¥lh'sEER,
17:55:58 final_stage2. log 12_mesh_analysis_final.jouz B4, sweep mesh. BC/load. step. jobfERk% k.
17:59:00 Load_45kN_modi fy. Llog surface traction% -45,000 NAEREo

17:59:18 bearing_45kN_run. log job exportf&iCcex run job 1%ZH1T,

17:59:21 solver files .sta/.cvg/.dat/.frdh'El—job% THER,

17:59:47 bearing_45kN_wait. log solver completionfFH&IREDECER,

JE: RPCIDtimed outldREFEcommand D& fFStimeoutTH D, solver failurez BBk L4 W\, 5ERL L 7=.sta/.cvg/.dat/. frdx Jobs Monitor C5E 7 % BI&HERE L TUL %,

FESHA-256
11_geometry_final.jou 44c7343d51ad95F f30faa6c6980830bb70e159chd7 Fb7c3e6efas545d65ca932
12_mesh_analysis_final.jou 0b96a1d438634354515ed62decc70933d3¢44683c4c] FAb5e811931be69afaf
13_solve_post_final.jou 557d9¢38545174ee8c30d25d102b0463b850584 f fdf9526893e2fba6cT73b5436
ai_lug_bracket_bearing.inp eff7282834440548832db2ca327746e7594c8e02d2eb20275h33e6e3a8a6d 1
ai_lug_bracket_bearing.sta a8d0047c17b2ff71bcell fff3a59c4ba36ee0cfe50f4ca473a6481ech563F348

ai_lug_bracket_bearing.cvg ad7da333d36496d1979abh22592beca040d0a8dc98257e24b2cIac9568e16fh
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Cubit sweep mesh, BEZRMEAKIF1535 C3D8. TET=0. PYRAMID=0, export;&#4C3D8EIREIZN SR Lc. FERDminimum cor-
Solid elements 1535 ner scaled Jacobian?3fs, CubitAERquality command®DH I TIE7A L
C3D8 [ HEXS 1535 Minimum 0.565
TET /| PYRAMID 0/0 5th percentile 0.815
Nominal mesh size 5mm Mean 0.966
Median 0.993
Elements < 0.5 0/1535
Negative 0/1535
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= Cubit»cex draw step 1 load_all be_all

EREM - frEFKRR. command history,

Cubit-

PRAR SR

Material E = 210000 MPa, v = 0.30
BC BaseEE X/Y/Z
Load fLEmZFMbearing traction. &7
45 kN. -Z
Step Static, NLGEOM=YES
Increment initial 0.02, max 0.05
Solver CalculiX / PARDISO
Job ai_lug_bracket_bearing
Scope

explicit pin-hole contact Tld7 <. FLEINZFfbearing traction
%5 Z f-tutorial models



4. Jobs Monitor - solverfEfE

Live Monitor | ConsoleQutput =~ *.cvg | *sta | “frd  “.dat  *.datSection
i | » L » B » 2{ »
B ®
B FORCE @ DISP B FLUX B TEMP @ Contact Elements
: EEE
let0l B
le+00Q 0
le-01
& le-02 * 0
le-03
le-04 ]
le-05
0
1 11 22 33 44 1 11 22 33 42
Iteration Iteration
H STEP DINC DATT BITRS B TOTTIME B STEPTIME 3 INCTIME
22 L.00e+00
16 7.50e-01
o
11 E 5.00e-01
(=]
5 2.50e-01
0 0.00e+00
1 6 11 16 pr 1 6 11 16 22
Increment Increment
‘ Run | ‘ Kill | | Result CGX | | load ‘ | convert ‘ | Result ParaView | ‘ Close
P NOMOBEneous BLs JOBS children 1 [('ai_lug_bracket_bearing', '1'})]
e
b |z Steps MONITOR Jobs Monitor - ai_lug _bracket_bearing True (0, 0, 1380, 840)
. Custom Lines cubit>
~ [E Jobs =
ai_lug_bracket_bearing « S »
« .'- |@‘ |i| command [\ 2 Error /| History Command Panel = Power Tools
Waorking Directory: fhome/gpt/cae/cubit-calculix-dev-2026.10-rc71213/visual-session | | °

Jobs Monitor® £ {KEE, FORCE/DISP. increment. step timeh'FE—jobilx L TRREI NS, GRIUIZEIDE L & 4L ull captureZz /.

22 accepted increments 44 Newton iterations final step time 1.0



5. CalculiX Console

Live Monitor | Console Qutput | *ecvg | *sta | *frd = *.dat | *.datSection

largest residual force= 0.000000 in nede 1214 and dof 3
largest increment of disp= 8.040082e-04
largest correction to disp= 2.07903%e-08 in node 274 and dof 3

no convergence
iteration 2
Using up to 8 cpu(s) for the symmetric stiffness/mass contributions.

Factoring the system of equations using the symmetric pardiso solver
number of threads =8

Solving the system of equations using the symmetric pardiso solver
number of threads =8

Using up to 8 cpu(s) for the stress calculation.

average force=61.990046

time avg. fore=30.571911

largest residual force= 0.000000 in node 1034 and dof 3
largest increment of disp= 8.040082e-04

largest correction to disp= 5.136403e-17 in node 531 and dof 2

convergence; the increment size is increased to 5.2500
00e-02

the increment size exceeds the maximum allowed and is decreased to 5.000000e-02
the increment size exceeds the remainder of the step and is decreased to 0.000000e+00

Using up to 8 cpu(s) for the stress calculation.

Jeb finished

Total CalculiX Time: 4.395153

| Run | | Kill | | Result CGX ‘ | load | | convert | | Resul
P NOMOEENeoUs BLS print('tab’',tabs.tabText (1), 'klocks',ed.blockCount () if hasattr(ed, 'blockCount') else 'NA'
{* Steps tab Console Output blocks 1256 chars 35286
. Custom Lines
~ [ Jobs
ai_lug bracket_bearing
‘ |

Jobs Monitor console, PARDISO solve. Newton iteration. Job finished. Total CalculiX Time=4.395153 s 58, 22 increments|IYNREEE S %R 9 HD TR L, maximum increment=0.05
WS stephlfEI DR EN T AT, Faccepted incrementi®2 Newton iterations TUXER L 7z,



6. Convergence - authoritative .cvg/.sta E DES

100

0.01

0.0001

1x10

1x108

Percent (log scale)

1x10°10

1x10712

T T T
Residual force (%) ———
Displacement correction (%)

1 1 1 L 1 1 1 1

1x10714

12 16 20 24 28 32 36 40

Global Newton iteration index (44 total = 22 increments x 2)

44

authoritative CVGD 441771213 5 B4, ##higlobal Newton iteration 1-44, |BRRD#I200 iterationFIER2 THELE,

Live Monitor

ConsoleOutput | “cvg | “sta  “frd | “dat  “.datSection
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Jobs Monitor®CVG readbacks. 22 increments X 2 iterations =44 rows,

CVG rows =44
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0 0.0000E+00 0.2253€-12 0.0000E+00 0.0000E+00
0/0.0000E+00 0.1519E-02 0.0000+00 0.0000E+00
0 0.0000E+00 0.5485E-12 0.0000E+00 0.0000E+00
0 0.0000E+00 0.2279E-02 0.0000E+00 0.0000E+00
0/0.0000E#00 0,1825€-11 0,0000E+00 0.0000E+00
0/0.0000E+00 0.2887E-02 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3107E-L1 0.0000E+00 0.0000E+00
0 0.0000E+00 0.2039E-02 0.0000E+00 0.0000E+00
0/0.0000E+00 0.3537E-11 0,0000E+00 0.0000E+00
0 0.0000E+00 0.3040-02 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3516E-L1 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3040E-02 0.0000E+00 0.0000E+00
0/0.0000E+00 0.3678€-11 0,0000E+00 0.0000E+00
0 0.0000E+00 0.3040-02 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3655E-L1 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3040E-02 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3819€-11 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3040-02 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3394-11 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3040E-02 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3822€-11 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3041E-02 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3524€-11 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3041E-02 0.0000E#00 0.0000E+00
0 0.0000E+00 0.3601E-11 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3041E-02 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3715€-11 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3041E-02 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3575E-11 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3041E-02 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3439€-11 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3041E-02 0.0000E+00 0.0000E+00
0 0.0000E400 0.3729E-11 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3042€-02 0.0000E+00 0.0000E+00
0/0.0000E#00 0.3775€-11 0.0000E+00 0.0000E+00
0 0.0000E+00 0.3042E-02 0.0000E+00 0.0000E+00
0 0.0000E400 0.4288E-11 0.0000E+00 0.0000E+00
0.0.0000F400 0 2042F-07 0.0000F+00 0.A0GAF+00

STAf#%:22 accepted increments. final step time 1.0C— 9 %,

STA increments = 22 2 iterations [ accepted increment




7. FRD [ DAT - plugin D REER

LiveMonitor | Console Qutput | *.cvg  *sta | “frd | “dat  *.datSection Live Monitor | ConsoleQutput = *.cvg | *sta  “frd | “.dat | *.dat Section
Result Blocks Components Increments Filter by ¢ Result Sets. Result Blocks Components Times
DISP all 6 |~ I none BRACKET_BASE displacements E (0.215000
STRESS 1 7 — ip_BRACKET ES i 0.265000
TOSTRAIN SYY g stresses fy 0.315000
FORC s8ZZ 9 strains fz 0.365000
ERROR SXY 10 0.415000
SYZ 11 0.465000
SZX 12 0.515000
MISES 13 0.565000
Ps1 14 0.615000
Ps2 15 0.665000
Ps3 16 0.715000
worstPs 17 0.765000
maxShear 12 0.815000
19 - 0.865000
20 GEt 0.915000
21 Node ID 0.965000
— 1000000
< e ¢
Node ID Increment Time MISES Node ID Time fx fy fz
11 22 1 58.9214 1 804 1 -8.86794 -0.71362 16.705090
2 2 22 1 69.2847 2 805 1 -8.83685 -0.210401 16.814200
3 |3 22 1 56.342 3 BO6 1 -8.83685 0.210401 16.814200
4 4 22 1 433603 4 807 1 -8.86794 0.71362 16.705090
55 22 1 457754 5 809 1 -5.27544 2830333 7.042628
6 6 22 1 45.0673 6 810 1 -8.13404 L577736 4.290368
T7 22 1 55.6718 T BIL 1 -11.6395 1588823 4.894042
8 8 22 1 157165 8 812 1 -18.3468 2.925559 9.093540
9 9 22 1 T6.4807 9 B13 1 -31.2023 T.487015 21.552000
10/10 22 1 55.3099 10/814 1 -54.4739 19.779170 53.103710

*.frd: STRESS — MISES — increment 22,

node result tableB*populateE N TLV B,

Applied resultant =-45.0 kN

*.dat: BRACKET_BASE force history, final reaction% 3 THESS,

Base reaction =+45.0 kN
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9. ParaView - Z{if
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10. Reproducibility /| Evidence Chain

Al session — journal playback — Cubit geometry — sweep mesh — Cubit-CalculiX setup — CalculiX = FRD/DAT = VTU — ParaView —

report

Stage Evidence HIE

Ali%{Eprovenance BFZI{S E playback/run/waitd 4 + journal SHA-256 PASS
Geometry [ mesh Cubit capture; 1535 C3D8; TET/PYRAMID 0 PASS
Mesh quality Exported C3D8 corner scaled Jacobian min 0.565 PASS
FE definition Cubit-CalculiX Model Tree + BC/load setup PASS
Solver .sta/.cvg; 22 increments / 44 iterations PASS
Force balance 45.0 kN applied vs 45.0 kN reaction PASS
Postprocess FRD/DAT plugin + ParaView stress/displacement PASS

Authoritative journal chain

11_geometry_final.jou — 12_mesh_analysis_final.jou — 13_solve_post_final.jou R2Tl& MEE@E/ZH SARRIEDIIA] L WS HRIEEZHR ST ERiTOY - Bl - hash - solverfEm 0

EFE % provenancer LT 3,



11. RL5E(M E fiRtr LD HIH
Cubit-CalculiX Al workflow: demonstrated

1535 0.565 44 45.0 81.0

C3D8 min scaled J iterations kN reaction MPa Mises

COLE—=FDTRIL

« Al sessionf3RMjournal/log & solverf p# % X3 I5{F . Cubit — CalculiX — ParaViewD—ZEDE{TZ BEf TE 3,
+ all-hex topology ¥ exported C3D8 DM F M BE % FEER L 7=,

« solverfgFE. force balance. FRD/DAT. ParaView contourh‘[E—jobTEEL TWL3,
COLR—=FHRIBVCL

« FRETEREE. mesh-convergence. plasticity. pincontact. contact pressure® & L MMRIE T Lo

« 5 mm nominal mesh + first-order fully-integrated C3D8D 7. BHIFAIMECFLIFIG IR DIFE = REE L %L\ 81.0 MPa & 0.0230 mmidworkflow demonstration D#&ERfE
ELTH’S.

Generated and revised on alma9. R2 incorporates external review on provenance, convergence consistency, mesh quality, significant figures, and presentation.



