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def calculate_stress(strain, youngs_modulus):

stress = youngs_modulus * strain
return stress

! strain = 0.005
i youngs_modulus = 200e9

stress = calculate_stress(strain, youngs_modulus)
print(f" i HAF RIS /1 {stress} Pa")
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» def calculate_normal_stress(force, area):

stress = force / area
return stress

def calculate_linear_strain(initial_length, final_length):

strain = (final_length - initial_length) / initial_length
return strain

force = 1000

area =0.01
initial_length = 1
final_length = 1.005

i normal_stress = calculate_normal_stress(force, area)



print(f" 1T /3BT IE R J1A: {normal_stress} Pa")

g o L
» linear_strain = calculate_linear_strain(initial_length, final_length)
L print(f' T A B LN AE N {linear_strain}")
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» def calculate_max_normal_stress(stress_1, stress_2, stress_3):
IR# =2 K 1L TP v o m K IE W T
:param stress_1: 5—3-/ 77
:param stress_2: 5 3/ 77
:param stress_3: H— F /v 7]
:return: A IEMN 77
max_stress = max(stress_1, stress_2, stress_3)

return max_stress
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| stress_1=150e6 # 58—/ 7, Hfr: BAF
| stress_2 = 100e6 # 25/ 77, Hfr: WA
stress_3=50e6 # 7 — /77, Hfr: WA~

| # i BRI
max_normal_stress = calculate_max_normal_stress(stress_1, stress_2, stress_3)
‘ print(f" T+ 545 2|1 5 KIEN /7 4: {max_normal_stress} Pa")
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| force = 5000 # A1, Hf): JHT
i area =25 * (10**-4) # F#HIH, Hf7: K, Mem2 FHi Ky mn2
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' tensile_strength = force / area

X it
s print(f YT A I HTHi 3R N {tensile_strength} Pa")
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» import numpy as np
+ from peridynamics import PeridynamicsModel

density = 7800
youngs_modulus = 200e9
poissons_ratio = 0.3
porosity = 0.2

model = PeridynamicsModel(density, youngs_modulus, poissons_ratio, porosity)

yield_strength = model.calculate_yield_strength()



print(f" )i 255 /% 4 : {yield_strength} Pa")
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import numpy as np
» from generalized_continuum_mechanics import CompositeMaterialModel

fiber_modulus = 70e9
' matrix_modulus = 3.5e9
' fiber_volume_fraction = 0.6

' model = CompositeMaterialModel(fiber_modulus, matrix_modulus, fiber_volume_fraction)
load = np.array([1e6, 0, 0])

strength_response = model.calculate_strength_response(load)

| print(f" 4/ 1113 4 {strength_response}")
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' import numpy as np
: from fenics import *

! mesh = RectangleMesh(Point(0, 0), Point(1, 1), 10, 10)
V = VectorFunctionSpace(mesh, 'Lagrange’, 1)

def boundary(x, on_boundary):

return on_boundary

bc = DirichletBC(V, Constant((0, 0)), boundary)

§E=200€9

inu=O.3

ému=E/(2*(1+nu))
iImbda=E*nu/((1+nu)*(1—2*nu))

def sigma(v):
return Imbda * tr(eps(v)) * Identity(len(v)) + 2 * mu * eps(v)

u = TrialFunction(V)

v = TestFunction(V)

f = Constant((1e6, 0))

a = inner(sigma(u), grad(v))*dx
L = dot(f, v)*ds



u = Function(V)
i solve(a ==L, u, bc)

© stress = sigma(u)

print(f" . /773 4ii N: {stress}")
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! import numpy as np
! from dem import DiscreteElementModel

particle_diameter = 0.002
particle_density = 2650
friction_angle = 30

model = DiscreteElementModel(particle_diameter, particle_density, friction_angle)
' shear_load = np.array([0, 1e4])

i strength_response = model.calculate_strength_response(shear_load)

print(f" /21 Y A {strength_response}")
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i import numpy as np
+ from sklearn.model_selection import train_test_split
+ from sklearn.ensemble import RandomForestRegressor

data = np.array([

| [7800, 200e9, 0.3],
[2700, 70e9, 0.33],
[8900, 120e9, 0.3],

)
! labels = np.array([400e6, 90e6, 220e6])

X_train, X_test, y_train, y_test = train_test_split(data, labels, test_size=0.2, random_state=42)

model = RandomForestRegressor(n_estimators=100, random_state=42)
 model.fit(X_train, y_train)

: predicted_strength = model.predict(X_test)

print(f" TR ¥ L4758 Z 4 {predicted_strength} Pa")
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' import numpy as np
from tensorflow.keras.models import Sequential

' from tensorflow.keras.layers import Dense

data = np.array([

:  [0.6, 709, 3.5e9],
[0.5, 80e9, 4e9],
[0.7, 60e9, 3e9],

)
labels = np.array([150e6, 180e6, 200e6])

model = Sequential()

model.add(Dense(64, activation="relu’, input_dim=3))
model.add(Dense(64, activation="relu'))
model.add(Dense(1))

model.compile(optimizer='adam’, loss='mse")
model.fit(data, labels, epochs=100, batch_size=32)
predicted_strength = model.predict(data)

print(f" T 1470 & 58 % 4 {predicted_strength.flatten()} Pa")
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