BEITE: RIHRSAHEIEES

138EIE: RindE—SHEAEaE ot
1.15|F

1.1.1 1 FFFBEEERRNEEMN

MHBEREEMRBEE TRIRFOROCAE, CEERREMME
EMAFET MR Z 2, ME RO RR, TR 20Tt
EMA. BIE. BT EMEFFLAGE, XS RETO &G TR,
AEEGEMKE THWERERT, KA THRNRR. HRAETEIRE T =
ExA, AREEEERFa, LA REARENMAFHTTH. Hit,
ENBBMAAOEESRETY, TR EAAH, #REERGEHFT
WA EHEMZeEEREE,

1.1.22 BESRRTARRNES

EHEAET, MAWRESHEETELSEANRET TR, BN, &iE
R RET A AR . AUABEFFEA. Flw, MEMAEE ITIEEY,
RANFAFFRGE TR EmiE, XRERMBARNER RGEHNRE, &
EHRENRREEMFEAME. EREFET, HREREED, T2T
BMMERMEE TR ARENR, XX TAEREHXZTHRE, WRER
ME . WHAFIEE, E—AEAE. Hib, FAMESRMEER T AT
A, AT REBENFORT RN FAMHETERER L.

1.2 SR RN SthEE

Eeim T AR R E, % R 8 77 ik AR R F A, 8 A A A U8 BR
Mixe HF, HWRMNKXEFEMHREERL AFRE TKALXHENNEEF
Bt. TE#EIL—A Python RARE], &R 2T (5 Jf 4% 2 U1K 248 ok - A 1 Rt B
EEEE.
import numpy as np
import matplotlib.pyplot as plt

time = np.array([0, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000])
strain = np.array([0, 0.001, 0.003, 0.006, 0.01, 0.015, 0.02, 0.025, 0.03, 0.035, 0.04])
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creep_rate = np.gradient(strain, time)

| 1 AT L AT 2
plt.figure(figsize=(10, 5))
plt.subplot(1, 2, 1)

plt.plot(time, strain)

plt.title("idE A% i 28"
plt.xlabel('H] [1] (/NET)')
plt.ylabel(' . 4%")

plt.subplot(1, 2, 2)
plt.plot(time, creep_rate)
| plt.title( I 2553 R i 28')
plt.xlabel('H] [1] (/NET)')

| plt.ylabel("i 725 i %)
plt.tight_layout()
plt.show()
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import pandas as pd
import matplotlib.pyplot as plt
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data = {'&EZ": [-100, -80, -60, -40, -20, 0, 20, 40, 60, 80, 100],
| T AEE": [10, 15, 20, 25, 30, 35, 30, 25, 20, 15, 10]}
df = pd.DataFrame(data)
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! plt.figure(figsize=(10, 5))
| plt.plot(df[ 5, of ik fik &)



| pit title ('l AR R B 1)
plt.xlabel("/i /% (°C)")

| plt.ylabel(' i B2 & (1))
plt.grid(True)

plt.show()

i max_energy = df[' /i 72 5 '].max()
' half_max_energy = max_energy / 2
transition_temp = df[df['/1'i7 i 5'] <= half_max_energy][ '}/ '].min()

print(f' it % A% 5 Z 2 : {transition_temp}°C')
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1. Jiir % E (Tensile Strength): M AHEILHL B A Ry EE A, BE &4
iR FNE, AR,

2. W ERE (Compressive Strength): R0 E 4% /1 tEE /7, * T
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3. WU E (Shear Strength): M HHKIFLE 71 AWk A, BIFATH S
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4. uB R E (Flexural Strength): M RHRT T eh A ehee A, EEE=
BEwREFINE.

5. W% E (Fatigue Strength): # R 7% =& RAEF H A TIHAHOT
B BE
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! breaking_force = 5000
! cross_sectional_area = 100

tensile_strength = breaking_force / cross_sectional_area

L print(f" {194 A {tensile_strength} N/mm?")
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import matplotlib.pyplot as plt

temperatures = [20, 100, 200, 300, 400]
» tensile_strengths = [500, 450, 400, 350, 300]

plt.figure(figsize=(10, 5))

plt.plot(temperatures, tensile_strengths, marker='0")
plt.title( "I B X A4 LT h 58 BE A 52

plt.xlabel('Ji /% (°C)")

plt.ylabel('"PiHi 55 (N/mm?)')

plt.grid(True)

plt.show()
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v # A A AT Python (Y
E import numpy as np

import matplotlib.pyplot as plt

# P45 da L B 17
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ik=0.01 #1/F

# I 6] 75

t = np.linspace(0, 100, 1000) # 7/

i# 1157 da 4t EL 1 RE I 5] 9 35 1
D =DO0 * np.exp(k * t)

# 22 a4 B 1L BB ] 1L 1 26
plt.figure(figsize=(10, 5))

plt.plot(t, D)

| plt.title(" &L BLA B 18] (0254 )
plt.xlabel('FS ] (£)")

plt.ylabel(' /i ki HLAZ (fK)')
plt.grid(True)

plt.show()
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import pandas as pd

" import numpy as np

# I ECHE
data = {
"EJEE': [100, 200, 300, 400, 500],
"% /3" [200, 180, 160, 140, 120],
{ "M% [0.01,0.02, 0.03, 0.04, 0.05]
P}

# 0)/# DataFrame
df = pd.DataFrame(data)

Ly RIS (BRI A K 0.02)
yield_strength = df[df['/"/45"] >= 0.02]['V. /J'].min()

BB BRI 0.05)
! ultimate_strength = df[df['/V/%'] == 0.05][' 1. /J'].values[0]

X T
»print(fiE iR 58 % : {yield_strength} MPa')
] n—l

' print(f' BT 24558 % : {ultimate_strength} MPa')
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' import numpy as np

' A =1000
' Q = 100000
'R=8.314

T = np.linspace(300, 1000, 100)
sigma = A * np.exp(-Q/ (R * T))

| print( R FVRAE F (KADRIREEHI: )
: for i in range(0, len(T), 10):
: print(FIEL FE: (T[]} K, 3R 2: (sigmali]:.2f} MPa) |
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+ from pymatgen import Structure
from pymatgen.analysis.elasticity.strain import Deformation

' from pymatgen.analysis.elasticity.tensors import Tensor
! initial_structure = Structure.from_file("Fe_initial.cif")

deformation = Deformation.from_deformation_matrix([[1.01, O, 0], [0, 0.99, 0], [0, O, 1]])
deformed_structure = initial_structure.apply_transformation(deformation)

deformed_structure.to("cif", "Fe_deformed.cif")

SR  — CIF X B A B AT A A, AR E B A B
KB SR M BURIE T AR R, BB HENEHENEEH CF XH.

4.2 2 (KRR AT 5 %

IR T AR 8 BRI B % A8 LT LA 7 ik
°ﬁ@ﬁ%.ﬁ%mﬂ%T AT, U E AR YR R TR R A

TALGEE

o WHRE: MENFRET UIFHEA BB ITE, HARERET
BT 2R 14

o BEWR: % KEES0& REENR 7k, FEERE
THBEE W,

4.2.1 5:f: {GRR{HFHIGERLE

BT — AR BA B R M HIE, GEEATEE, %A Python #17
BEABMBREAR. .

i import numpy as np
» import matplotlib.pyplot as plt

' stress = np.array([0, 100, 200, 300, 400, 500, 600, 700, 800])
! strain = np.array([0, 0.001, 0.002, 0.003, 0.004, 0.005, 0.006, 0.007, 0.008])

yield_strength = stress[np.where(strain > 0.002)[0][0]]



plt.plot(strain, stress)
plt.xlabel(')4£")
plt.ylabel('. /J")

| plt.title(REF R 1)
plt.grid(True)

plt.show()

s print(f" i AR 552 : {yield_strength} MPa")
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i def predict_strength(dislocation_density, temperature):

temp_coeff =1 - 0.001 * (temperature - 273)

strength = 100 + 200 * np.sqrt(dislocation_density) * temp_coeff
return strength

i dislocation_density = 1e12
: temperature = 200
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predicted_strength = predict_strength(dislocation_density, temperature)
print(f" T 1) 52 % A {predicted_strength} MPa")
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BIXRATE —FEiEe2#48, R4 10mmx10mmx1mm, FEA
600° C T#HATRE 4T, FATHEEE Python B FENICS & # 4T FR 70 4047,

+ from fenics import *
: import numpy as np

i mesh = RectangleMesh(Point(0, 0), Point(10, 10), 10, 10)
1V = VectorFunctionSpace(mesh, 'Lagrange’, 2)

def boundary(x, on_boundary):
' return on_boundary

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

11



PLEAB AR SRR TS, AW RSB —FEHNE.
B RREER4A, BiH: https://d. book118. com/78503313112
3011331



https://d.book118.com/785033131123011331
https://d.book118.com/785033131123011331

