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import pyansys

model = pyansys.read_binary('path_to_your _model.vtk')

2. B ERERE:



model.nsmat = 1
model.rho = 7800
model.ex = 200e9
model.nu = 0.3

model.add_fixed_support(1)
model.add_force([0, 0, -1000], 2)

__________________________________________________________________________________________________________

model.set_analysis_type(analysis_type='static')
model.solve()

result = model.get_stress()
model.plot_stress(result, show_edges=True)
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2.1.2.17=60: A Python it HIHILRAIRIN IR E Bl F

import math

def calculate_stress_intensity_factor(sigma, a):

K = sigma * math.sqrt(math.pi * a) * (1 / math.sqrt(2))
return K

sigma = 100
a=>5

' K = calculate_stress_intensity_factor(sigma, a)
L print(f"R ) 3R BER T K N: {K:.2f} MPavmm")

________________________________________________________________________________________________________________
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2.2.2.1 735l {EF python EISA B

v # FA LN
' import numpy as np

| # JERBRY SEF NI
def crack_growth_rate(C, m, delta_K):

nin
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C (float): #1#}#E# C.

m (float): #1#L## m.

delta_K (float): Ji %7 £ /%, #47% MPavmm.

& [

float: L EF# da/dN, 1/~ mm/cycle .
da_dN = C * (delta_K ** m)

return da_dN

. # 252 E T HL 155 R 7 58 AT T

C=1e-12 # HMHEHC

im=3 #HEHm

| delta_K =50 # /77 #/Z 4 Fll/E, #1472 MPavmm

R R
ida dN = crack_growth_rate(C, m, delta_K)
iprmt(f‘“’”ézjl FEIH K da/dN 4: {da_dN:.2e} mm/cycle")



2.2.2.2 fRR%

WAL R | 2 X T —ANE 4K crack_growth_rate, TR 1E Paris AR it H %
Sy REE, RBEXHBESL o , URNAREEFEE FEAHEA,
REHY BEE—, ARG F, HREH KEN 1x 10 2mm/cycle(MPa v
mm)A-3, WEN3, WABRERETFEE XENSOMPavmm, ITHEERY
Aoy RAE—ME,

WX eI KA A R AR, B DA N\ FE AT X AT A A R B R T A
BT FE N E E M, DR A Python #HTH RITHE., X BT EAE T HREIT
FMBEEFEXEE, FHITEMTNAEFREL PHESTY, #HEEY
B 42 2 o B B

3mEITRS SRS BhRSTIRIEHR(ESEE
3.1 RIHRMEiTR

3.1.1 ENRBISIHIEMH

EHTHRFTZH, EAFEERGPRANEMER, XBF W KB
THR:
1 REXHER: A S BRI HF S HER,
n.stp, .iges, .obj % . HIRIREIARR USR5 MR A
2. RN FARMGHXHEIFASRE, EERHERCFHTS
No ERANTEF, B2 BRAERE LR,
3RXMM BN HEAFHENHL, MM EYE, SFEREME
. OHMK. BREBE. BRAAES. TLBEEN THRANHTRINE

material_properties = {
‘elastic_modulus': 200e9,
'poissons_ratio': 0.3,
'vield_strength': 250e6,

'fracture_toughness': 100e3
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boundary_conditions = {
‘end1': 'fixed', # A2 1) — T [ iE
‘end2': 'free’  # 21957 —2i H H
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loads = {
'forcel: {'magnitude': 1000, 'direction': [1, 0, 0]}, # 7Z x 77 /& it /11 1000 =451/ 77
'pressurel': {'magnitude': 5e5, 'area': 'faceA'}  # 7 /H A B 500 FHHHTIE 7T
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{8 F 14 A Python f5— 1% % fracture_analysis #7 /& 5 3T W7 2 447 .
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R, MEEAAM.

' import fracture_analysis as fa

L G
i model = fa.import_model('model.stp')

| AL

 material_properties = {

: ‘elastic_modulus': 200e9,
'‘poissons_ratio': 0.3,
'vield_strength': 250e6,

i ‘'fracture_toughness': 100e3

)

: model.set_material_properties(material_properties)

L B R
' boundary_conditions = {
‘endl': 'fixed',

'end2': 'free’



)

model.set_boundary_conditions(boundary_conditions)

ot LB

loads = {

: 'forcel": {'magnitude': 1000, 'direction': [1, 0, 0]},
. ‘pressurel': {'magnitude': 5e5, 'area': 'faceA'}

i

model.apply_loads(loads)

L # ST T
: analysis_results = model.run_analysis()

L il 4R
print(analysis_results['stress'])
print(analysis_results['displacement'])
print(analysis_results['fracture_location'])
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from dolfin import *
mesh = RectangleMesh(Point(0, 0), Point(1, 1), 100, 100)

L E = 2109
‘nu=0.3
i density = 7800

class Crack(SubDomain):
def inside(self, x, on_boundary):
return near(x[0], 0.5) and near(x[1], 0.5) and between(x[1], [0.45, 0.55])

crack = Crack()

class LeftBoundary(SubDomain):
def inside(self, x, on_boundary):

return near(x[0], 0.0)
class RightBoundary(SubDomain):
def inside(self, x, on_boundary):
return near(x[0], 1.0)
left_boundary = LeftBoundary()

right_boundary = RightBoundary()

bc_left = DirichletBC(V, Constant(0), left_boundary)
bc_right = DirichletBC(V, Expression("100*x[1]*(1-x[1])", degree=2), right_boundary)

material_properties = {'E': E, 'nu': nu, 'density': density}



print("Crack initialized at (0.5, 0.5) with a height of 0.1.")
print("Left boundary set to fixed, right boundary set to a linear displacement.")
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from dolfin import *
import numpy as np

def crack_growth(mesh, crack, material_properties, bc_left, bc_right, load):

V = VectorFunctionSpace(mesh, 'Lagrange’, 1)
u = Function(V)
v = TestFunction(V)

E = material_properties['E']
nu = material_properties['nu']

def sigma(u):
return E/(1+nu)*sym(grad(u))

F = inner(sigma(u), grad(v))*dx - inner(load, v)*ds

solve(F == 0, u, [bc_left, bc_right])



SIF = compute_stress_intensity_factor(u, crack)

if SIF > critical_SIF:
crack.extend()
print("Crack has grown.")
else:
print("Crack is stable.")

return crack, u
load = Expression(("0", "100"), degree=2)
critical_SIF = 1000
crack, u = crack_growth(mesh, crack, material_properties, bc_left, bc_right, load)

» print("Crack growth analysis completed.")
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