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Abstract: A robust predictor-corrector algorithm was developed and a 3D adaptive finite element analysis for
the fracture phase-field model was established. This model can deal with complex fracture problems convenient-
ly, avoiding extra tracking of crack paths and without mesh-dependency. However, the 3D phase-field modeling
usually requires extremely fine meshes, which brings reduction of the solving efficiency. Aimed at this problem,
the predictor-corrector adaptive mesh refinement algorithm was developed based on a staggered solution
scheme, to achieve high-precision analysis of crack propagation in 3D structures. Numerical examples show
that, the developed method can accurately and reasonably describe crack propagation in structures, and the

meshes can be adaptively refined along the crack propagation paths.
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Fig. 3 Tension of the single groove square plate
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Fig. 4 Meshes comparison for tension of the single groove square plate
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Table 1 Comparison of node number, mesh number, and CPU time for tension of the single groove square plate

node number mesh number CPU time ¢ /min
preformed local refinement meshes 21 852 17 775 438
adaptive initial state 4 206 2 624 s
adaptive final state 12 148 8 756

32 BEHFL TR fR

S5 AR B T A SR FLP AR, FUBORURIRI AR RS A 5 (a) RS (b) Bis. MRS ECH A =
1.94 GPa, u = 2.45 GPa, g, = 2.28 N/mm, [ = 0.5 mm, r, = 3. F-ARJE G 2 , T 7E FT 500 £ A5 it s et
Au=1x 107" YR ENE , R REIEER Au = 1 x 107 RS E AR, B2 58 W24 SRS T 4 R 14 7
BRI A S AN e FLAE AR Y B 1 R SRR AR A0 AT S5 (d) —5 () B, i L R]
UL, ZRBNKE BT ST LAY R I o e | AR 2 AL % | SR IS TE LA i O A B AR 48, O Il A T LR
PR, TARATIN O AL SE A TR L B S RSORE SOIBT AR =B AT SR AE U T Al D 4 A 504
(1) PHEAA 1A 2 R . Ambati 57 0SB GIHEAT T SZIR 05T, A5 HH A LSO AR AN 5 () TR, T 368 17 20 AL 34
TEAT I I EC TR A 5 HE AR — B, M — VRS I IS 1 20 1oz B 326 T E B ARAD 2R 8L, EL RS ] i SRy
JE A% Al N A 1.




396 A R~ G SO | ) = 2024 4 5545 45

)
S
)

jmsies’
ST

L
%

(a) AL (B mm) (b) BIRFIHE (c) Ambati %7 SR 5E
(a) The model (unit; mm) (b) The initial meshes (¢) The experimental result of Ambati et al. [7)
T

S

—)

(d) BIERN A% (e) otk (f) Wizt
(d) The adaptive meshes (e) The crack pattern (f) The fracture phase field

5 FUREA AL AR

Fig. 5 Tension of the single groove plate with a hole
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Fig. 6 Tension of the double groove square plate
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