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'Fiber Type': ['Glass', 'Glass', 'Carbon’, 'Carbon'],
'Volume Fraction': [0.2, 0.3, 0.2, 0.3],
"Tensile Strength (MPa)": [300, 350, 500, 550],
i 'Modulus (GPa)'": [15, 20, 25, 30]
L)

L SR LI PR DataFrame
» df = pd.DataFrame(data)

| #t POTANFTETAESEZAEA [T AERR I T 19T 24 1 1 2 i
i grouped = df.groupby(['Fiber Type', 'Volume Fraction']).mean()

4 4R
print(grouped)

b B
data_sample = {
: 'Fiber Type': ['Glass', 'Carbon’, 'Glass', 'Carbon'],
'Volume Fraction': [0.2, 0.2, 0.3, 0.3],
"Tensile Strength (MPa)': [300, 500, 350, 5501,
'Modulus (GPa)': [15, 25, 20, 30]
|

i df_sample = pd.DataFrame(data_sample)
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from dolfin import *

L # B RS FLR 4  ]
 mesh = UnitSquareMesh(32, 32)
+ V = FunctionSpace(mesh, 'Lagrange’, 1)

L #IE XY TR
i def boundary(x, on_boundary):
return on_boundary

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

L AT R

| E=1.0e3 # #LHLE
inu=03 # ML

mu = E/(2*(1+nu))

Imbda = E*nu/((1+nu)*(1-2*nu))

N S U E E ]
+ def sigma(v):
return Imbda*tr(eps(v))*Identity(2) + 2.0*mu*eps(v)

L X PAE

| def eps(v):



return sym(grad(v))
f = Expression('10*x[1]', degree=1)

u = TrialFunction(V)

v = TestFunction(V)

a = inner(sigma(u), eps(v))*dx
L = f*v*dx

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

plot(u)
interactive()
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DL & —ANE A Python F1 FENICS JE i+ & ) A1 4 By 7] (X 85

' from dolfin import *
' import numpy as np

L # OISR 5 ]
' mesh = UnitSquareMesh(32, 32)
V = FunctionSpace(mesh, 'Lagrange’, 1)

N DIELE
def boundary(x, on_boundary):
! return on_boundary

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

L O R
{E=1.0e3 # AL

i nu=03 # M

' mu = E/(2*(1+nu))

Imbda = E*nu/((1+nu)*(1-2*nu))

L #E XMW F
def sigma(v):
return Imbda*tr(eps(v))*Identity(2) + 2.0*mu*eps(v)

N
def eps(v):
! return sym(grad(v))

L IS
i f = Expression('10*x[1]', degree=1)

| XA

u = TrialFunction(V)

v = TestFunction(V)

a = inner(sigma(u), eps(v))*dx
L = f*v*dx

L RN 7 1
u = Function(V)
solve(a ==L, u, bc)

# 5 )
def)_integral(u):
L ds = Measure('ds')



n = FacetNormal(mesh)

traction = dot(sigma(u), n)

displacement = u

J = assemble(traction*displacement*ds(1))
returnJ

' J = _integral(u)
tprint(") Integral: ", J)
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e =100MPa

° =0.01m

° =0.1m

o (/ )=112 (HFHRELH
3.1.3.2 (XEaHl

Lt BB | 9 R AT
import math

i A

! sigma =100 # /777, Hif7: MPa

la=0.01 #HAKE, Bl m

W =01 #HEEEE L m
§f= 112 # JLITHIF

L # I T
' K_I = sigma * math.sqrt(math.pi * a) * f

| i 2
 print(f 5 1 FORE ISR TR {KI-.2f} MPavm”)
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3.2.3.1 EEHEG

MERRT: 0.I1mx0.1m

G KE: 0.01m

KZ#7: 100 MPa

MR EM: HUEEE, AR, RS

3.2.3.2 (X836l

_______________________________________________________________________________________________________________

8 B TR 5 ) B9
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Lt FALE
import fem_software_interface as fem # /20177 77 [ 0 20157211/

g N RIRR S5

material_properties = {

{ elastic_modulus': 150e3, # 1L, Hf7: MPa
'poisson_ratio": 0.3,  # JHIAH
'fracture_toughness': 1.0 # #rZ4#1%E, #/(7: MPavm

B
i crack_length = 0.01 # RAXKE, H/: m

! stress = 100 # M7, HE7: MPa

4 (S EIRTCH 5 ) B

. J_integral = fem.calculate_J_integral(material_properties, crack_length, stress)

L il SR

print(f"THHAF 2|1 ) BUEN: {I_integral:.2f} N/m")
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import math

i p=1000
ib=10
ta=10
| L=80

! K_IC = math.sqrt((3*P)/(math.pi*b*math.sqrt(2*a*L-a**2)))

; print(f" 15 = | WirZ4 14 K_IC: {K_IC:.2f} MPavm")

TEXAEFF, FATEF T Python B9 math FERITHEEX | BT a1 .
it NI HE, RO URIMATEN AR E, s TIFEEemHE
M REAIRIT E A M ENETEER X,

4.2.7 Z5ig

EAMBHAE TR LM EEHEH, AEMEER. BUEH, &
AR, FEL ARG LA, B Eax b EH] & THSEAHEHW
Wralate, N BRAETENA PN LA TEREXEE, BLLAEY

TERB, RATT R BB R EIT A, T THARFER TR
Fxdiz—MEENTHE,

5 SEMHEERSTRYSEISHRA
5.1 LI SHmblE

5.1.1 [FIf

B H it BT =R A E, KRN EMETEE
BT BT RAT o MR &2 LRV EA, EERP LR %R 0k A
(EE. BemRFERNEERERMARE, Zh B ONEARE, #RE
o By — B AR KM

10



PLEAB AR SRR TS, AW RSB —FEHNE.
B RRERAE4E, BiA: https://d. book118. com/05511312004
0011331



https://d.book118.com/055113120040011331
https://d.book118.com/055113120040011331

