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import matplotlib.pyplot as plt
» import numpy as np

' stress_levels = np.array([100, 150, 200, 250, 300])
' fatigue_life = np.array([1e6, 5e5, 2e5, 1e5, 5e4])



plt.loglog(stress_levels, fatigue_life, marker='o0")
plt.xlabel('1. /1 7K~1- (MPa)')

| plt.ylabel("J5 55 % iy (1EFF 150))

| plt.title("BHRHE SN HiIZR)

plt.grid(True)

plt.show()

________________________________________________________________________________________________________________

1.2.2 2 G IRGEREL

W Hits RARFE R, w0 Miner R, F TG EE R8T THKT &
o Miner AR N, EMEEFGET B2 RBEIAMABE LS, DEHHLE 1

L B E AR YR
# Miner 72~ 1
def miner_rule(stress, S_N_curve, cycles):

1/ Miner JZ 0 i1 5205 77 1 7

:param stress: 245 5 71 K-

:param S_N_curve: S-N 126475, FHIE ({7 7): ZF i}

:param cycles: >4 gi M 77K T HIIGH A2

creturn: 510 1A

# ZE76 S-N 26 170 s 77 HIAF i

life =S_N_curve[stress]

# 11 E ity

damage = cycles / life

return damage

L # I S-N 2T
{ S_N_data = {100: 1e6, 150: 5e5, 200: 2e5, 250: 1e5, 300: 5e4}

L #t 11 F A 200MPa J 7K R, 454 100000 AAEHF RO
damage = miner_rule(200, S_N_data, 100000)
| print(f5 554515 {8: {damage})
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import pandas as pd

1 T BRI A F A P

data = {

: 'Salt_Concentration': [1.5, 2.0, 2.5, 3.0, 3.5], # ALK&/, Hl7: g/l
'Corrosion_Rate': [0.1, 0.2, 0.3, 0.4, 0.5]  # J&H#%, H#{/: mm/year

1 # 0% DataFrame
! df = pd.DataFrame(data)

B A

average_corrosion_rate = df['Corrosion_Rate']l.mean()

| I R
print(f" -2 & ik % . {average_corrosion_rate} mm/year")
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' simpleFoam
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foamLog postProcess -func "surfacelntegrate(p)" -latestTime
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| structure_area = 1000 # Zi/ 70 #, (7
required_current_density = 0.01 # /7/ //////7%/% 2/, (7 mA/mh2

VH R
' total_current = structure_area * required_current_density

# i SR
Lprint(f'EUHLIL T 2K {total_current} mA")
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T & —AE F Python A numpy 24T & 24 R T 04T 86 -

' import numpy as np

o B S SR G 2 S RGT 1 1 /2
original_ strength = 1000 # /H45 %)%, #f7: MPa
corrosion_strength = 800 # /&1 /7 HI4#5/%, H#.//: MPa

|t I E TR EA
strength_loss_percentage = ((original_strength - corrosion_strength) / original_strength) * 100

| # il 5 R
bprint(f o400 1 EE s {strength_loss_percentage}%")
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import numpy as np
from scipy import signal

gamma = 3.3

i Hs=5.0

{ Tp = 10.0

omega = np.linspace(0.1, 1.0, 1000)



def jonswap_spectrum(omega, Hs, Tp, gamma):
' sigma =0.07 if Tp < 11 else 0.09
omega_p =2 * np.pi / Tp .
S=(5/16)* (Hs ** 2) * (omega_p ** 4) * np.exp(-((5 * omega_p) / (4 * omega)) ** 4) * gamm
a * np.exp(-((omega - omega_p) / (sigma * omega_p)) ** 2) I
| return S

' S = jonswap_spectrum(omega, Hs, Tp, gamma)
response = signal.fftconvolve(S, np.ones(100), mode='same’)

print(response[:10])
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' import matplotlib.pyplot as plt I

L EX S-N HIZEE
' stress = [100, 200, 300, 400, 500] # /v 77K
i cycles = [1e6, 5e5, 2e5, 1e5, 5ed] # X/ /1 % % i

é#,%%#Vs-N iE7

plt.loglog(stress, cycles, 'o-')
plt.xlabel('Stress (MPa)')
plt.ylabel('Number of Cycles to Failure')
plt.title('S-N Curve for Material')

| # T 7 350MPa [ 717K FHIE S % iy
target_stress = 350
i target_cycles = np.interp(target_stress, stress, cycles)

| FTETFIAG % %
» print(f'Predicted fatigue life at {target_stress} MPa: {target_cycles} cycles')
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L # JE X TR T 8 fE R v T
' material_fatigue_strength = 400 # #7#LHT 0 % # /%, {7 MPa
' design_stress = 300 # &7/ /777, {7 MPa

I ER e R

 fatigue_safety_factor = material_fatigue_strength / design_stress

L FTEIR G 5 R4
print(f'Fatigue safety factor: {fatigue_safety_factor}')
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import math

FEZINE
va=10 # ZUFK, #Ef7: mm
'b=5 # ZXFEN, Hfr: mm

ot PRI R
' sigma = 100 # 17/ 7], Hf7: MPa

L # 1 HSIF
K = sigma * math.sgrt(math.pi *a * (2 * b)) * (1 - 1 / math.sqrt(1 + (2 * b / a) ** 2))
{print(f" S /758 % T K A: {K:.2f} MPa*sqrt(mm)")
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4.2.2 CTOD I#ig

CTOD (Crack Tip Opening Displacement) it < RO L SmF O F, &
THERIY B E 7 —FfF 7%, CTOD BB A, Ry BN glEtieE. £F&
FIAES, CTOD % FA TiFfIEBEELNALYT BT H.

4.2.3 =<5

T8 ) M CTOD EH FEHEEN, wHRTAMNT. UTE—MEHA
Python fn — MERMARAH MBI T RamEmentl:
# BRBNTE — BT HELL, ATLLFSE ) B
class FEAInterface:
| def calculate_J_integral(self, crack_length, load):

# LT, LR A R 1A R
J =100 * math.sqgrt(crack_length) * load
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