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Installation can be performed in many ways, here a two:

• The right way:

pip install git+https://github.com/lcharleux/compmod.git

Under Windows systems, installing the Python(x,y) bundle allows this procedure to be performed easily.

• If you are contributing to the module, you can just clone the repository:

git clone https://github.com/lcharleux/compmod.git

And remember to add the abapy/abapy directory to your PYTHONPATH. For example, the following code can be used
under Linux (in .bashrc or .profile):

export PYTHONPATH=$PYTHONPATH:yourpath/compmod

Contents:

Contents 1



CompMod Documentation, Release 0.01

2 Contents



CHAPTER 1

Models

This section contains numerical models that can be used directly to run finite element simulations which can be
compartmentalized or homogeneous.

1.1 CuboidTest

class compmod.models.CuboidTest(**kwargs)
Performs a uniaxial tensile or compressive test on an cuboid rectangular cuboid along the y axis. The cuboid
can be 2D or 3D. Lateral conditions can be specified as free or pseudo homogeneous.

Parameters

• lx (float) – length of the box along the x axis (default = 1.)

• ly (float) – length of the box along the y axis (default = 1.)

• lz (float) – length of the box along the z axis (default = 1.). Only used in 3D simulations.

• Nx (int) – number of elements along the x direction.

• Ny (int) – number of elements along the y direction.

• Nz (int) – number of elements along the z direction.

• disp (float) – imposed displacement along the y direction (default = .25)

• export_fields – indicates if the field outputs are exported (default = True). Can be set
to False to speed up post processing.

• lateral_bc (dict) – indicates the type of lateral boundary conditions to be used.

• abqlauncher (string) – path to the abaqus executable.

• material – material instance from abapy.materials

• label (string) – label of the simulation (default: ‘simulation’)

• workdir (string) – path to the simulation work directory (default: ‘’)

• compart (integer) – indicated if the simulation homogeneous or compartimented (de-
fault: False)

• nFrames (integer) – number or frames per step (default: 100)

• elType (string) – element type (default: ‘CPS4’)

• is_3D (boolean) – indicates if the model is 2D or 3D (default: False)
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• cpus – number of CPUs to use (default: 1)

• force (boolean) – test in force

• displacement (boolean) – test in dispalcement

This model can be used for a wide range of problems. A few examples are given here:

1.Simple 2D compartmentalized model:

from abapy import materials
from abapy.misc import load
import matplotlib.pyplot as plt
from matplotlib import cm
import numpy as np
import pickle, copy, platform, compmod

# GENERAL SETTINGS
settings = {}
settings['export_fields'] = True
settings['compart'] = True
settings['is_3D'] = False
settings['lx'] = 10.
settings['ly'] = 10. # test direction
settings['lz'] = 10.
settings['Nx'] = 40
settings['Ny'] = 20
settings['Nz'] = 2
settings['disp'] = 1.2
settings['nFrames'] = 50
settings['workdir'] = "workdir/"
settings['label'] = "cuboidTest"
settings['elType'] = "CPS4"
settings['cpus'] = 1

run_simulation = False # True to run it, False to just use existing results

E = 1.
sy_mean = .001
nu = 0.3
sigma_sat = .005
n = 0.05

# ABAQUS PATH SETTINGS
node = platform.node()
if node == 'lcharleux':
settings['abqlauncher'] = "/opt/Abaqus/6.9/Commands/abaqus"

if node == 'serv2-ms-symme':
settings['abqlauncher'] = "/opt/abaqus/Commands/abaqus"

if node == 'epua-pd47':
settings['abqlauncher'] = "C:/SIMULIA/Abaqus/6.11-2/exec/abq6112.exe"

if node == 'epua-pd45':
settings['abqlauncher'] = "C:\SIMULIA/Abaqus/Commands/abaqus"

if node == 'SERV3-MS-SYMME':
settings['abqlauncher'] = "C:/Program Files (x86)/SIMULIA/Abaqus/6.11-2/exec/abq6112.exe"

# MATERIALS CREATION
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Ne = settings['Nx'] * settings['Ny']
if settings['is_3D']: Ne *= settings['Nz']
if settings['compart']:
E = E * np.ones(Ne) # Young's modulus
nu = nu * np.ones(Ne) # Poisson's ratio
sy_mean = sy_mean * np.ones(Ne)
sigma_sat = sigma_sat * np.ones(Ne)
n = n * np.ones(Ne)
sy = compmod.distributions.Rayleigh(sy_mean).rvs(Ne)
labels = ['mat_{0}'.format(i+1) for i in xrange(len(sy_mean))]
settings['material'] = [materials.Bilinear(labels = labels[i],

E = E[i], nu = nu[i], Ssat = sigma_sat[i],
n=n[i], sy = sy[i]) for i in xrange(Ne)]

else:
labels = 'SAMPLE_MAT'
settings['material'] = materials.Bilinear(labels = labels,

E = E, nu = nu, sy = sy_mean, Ssat = sigma_sat,
n = n)

m = compmod.models.CuboidTest(**settings)
if run_simulation:
m.MakeInp()
m.Run()
m.MakePostProc()
m.RunPostProc()

m.LoadResults()
# Plotting results
if m.outputs['completed']:

# History Outputs
disp = np.array(m.outputs['history']['disp'].values()[0].data[0])
force = np.array(np.array(m.outputs['history']['force'].values()).sum().data[0])
volume = np.array(np.array(m.outputs['history']['volume'].values()).sum().data[0])
length = settings['ly'] + disp
surface = volume / length
logstrain = np.log10(1. + disp / settings['ly'])
linstrain = disp/ settings['ly']
strain = linstrain
stress = force / surface

fig = plt.figure(0)
plt.clf()
sp1 = fig.add_subplot(2, 1, 1)
plt.plot(disp, force, 'ro-')
plt.xlabel('Displacement, $U$')
plt.ylabel('Force, $F$')
plt.grid()
sp1 = fig.add_subplot(2, 1, 2)
plt.plot(strain, stress, 'ro-', label = 'simulation curve', linewidth = 2.)
plt.xlabel('Tensile Strain, $\epsilon$')
plt.ylabel(' Tensile Stress $\sigma$')
plt.grid()
plt.savefig(settings['workdir'] + settings['label'] + 'history.pdf')

# Field Outputs

1.1. CuboidTest 5
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if settings["export_fields"]:
m.mesh.dump2vtk(settings['workdir'] + settings['label'] + '.vtk')

•VTK output: cuboidTest.vtk.

•VTK file displayed with Paraview:

2.Simple 3D compartmentalized model:

from abapy import materials
from abapy.misc import load
import matplotlib.pyplot as plt
from matplotlib import cm
import numpy as np
import pickle, copy, platform, compmod

# GENERAL SETTINGS
settings = {}
settings['export_fields'] = True
settings['compart'] = True
settings['is_3D'] = True
settings['lx'] = 5.
settings['ly'] = 5. # test direction
settings['lz'] = 5.
settings['Nx'] = 10
settings['Ny'] = 10
settings['Nz'] = 10
settings['disp'] = 1.2
settings['nFrames'] = 50
settings['workdir'] = "workdir/"
settings['label'] = "cuboidTest_3D"
settings['elType'] = "CPS4"
settings['cpus'] = 1

run_simulation = False # True to run it, False to just use existing results

E = 1.
sy_mean = .001
nu = 0.3
sigma_sat = .005
n = 0.05

# ABAQUS PATH SETTINGS

6 Chapter 1. Models
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node = platform.node()
if node == 'lcharleux':
settings['abqlauncher'] = "/opt/Abaqus/6.9/Commands/abaqus"

if node == 'serv2-ms-symme':
settings['abqlauncher'] = "/opt/abaqus/Commands/abaqus"

if node == 'epua-pd47':
settings['abqlauncher'] = "C:/SIMULIA/Abaqus/6.11-2/exec/abq6112.exe"

if node == 'epua-pd45':
settings['abqlauncher'] = "C:\SIMULIA/Abaqus/Commands/abaqus"

if node == 'SERV3-MS-SYMME':
settings['abqlauncher'] = "C:/Program Files (x86)/SIMULIA/Abaqus/6.11-2/exec/abq6112.exe"

# MATERIALS CREATION
Ne = settings['Nx'] * settings['Ny']
if settings['is_3D']: Ne *= settings['Nz']
if settings['compart']:
E = E * np.ones(Ne) # Young's modulus
nu = nu * np.ones(Ne) # Poisson's ratio
sy_mean = sy_mean * np.ones(Ne)
sigma_sat = sigma_sat * np.ones(Ne)
n = n * np.ones(Ne)
sy = compmod.distributions.Rayleigh(sy_mean).rvs(Ne)
labels = ['mat_{0}'.format(i+1) for i in xrange(len(sy_mean))]
settings['material'] = [materials.Bilinear(labels = labels[i],

E = E[i], nu = nu[i], Ssat = sigma_sat[i],
n=n[i], sy = sy[i]) for i in xrange(Ne)]

else:
labels = 'SAMPLE_MAT'
settings['material'] = materials.Bilinear(labels = labels,

E = E, nu = nu, sy = sy_mean, Ssat = sigma_sat,
n = n)

m = compmod.models.CuboidTest(**settings)
if run_simulation:
m.MakeInp()
m.Run()
m.MakePostProc()
m.RunPostProc()

m.LoadResults()
# Plotting results
if m.outputs['completed']:

# History Outputs
disp = np.array(m.outputs['history']['disp'].values()[0].data[0])
force = np.array(np.array(m.outputs['history']['force'].values()).sum().data[0])
volume = np.array(np.array(m.outputs['history']['volume'].values()).sum().data[0])
length = settings['ly'] + disp
surface = volume / length
logstrain = np.log10(1. + disp / settings['ly'])
linstrain = disp/ settings['ly']
strain = linstrain
stress = force / surface

fig = plt.figure(0)
plt.clf()

1.1. CuboidTest 7
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sp1 = fig.add_subplot(2, 1, 1)
plt.plot(disp, force, 'ro-')
plt.xlabel('Displacement, $U$')
plt.ylabel('Force, $F$')
plt.grid()
sp1 = fig.add_subplot(2, 1, 2)
plt.plot(strain, stress, 'ro-', label = 'simulation curve', linewidth = 2.)
plt.xlabel('Tensile Strain, $\epsilon$')
plt.ylabel(' Tensile Stress $\sigma$')
plt.grid()
plt.savefig(settings['workdir'] + settings['label'] + 'history.pdf')

# Field Outputs
if settings["export_fields"]:

m.mesh.dump2vtk(settings['workdir'] + settings['label'] + '.vtk')

•VTK output: cuboidTest.vtk.

•VTK file displayed with Paraview:

3.CuboidTest with microstructure generated using Voronoi cells :

•Source: cuboidTest_voronoi.

•VTK output: cuboidTest_voronoi.

DeleteOldFiles()
Deletes old job files.

MakeInp()
Writes the Abaqus INP file in the workdir.

MakeMesh()
Builds the mesh.

MakePostProc()
Makes the post-proc script

PostProc()
Makes the post proc script and runs it.

Run(deleteOldFiles=True)
Runs the simulation.

8 Chapter 1. Models
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Parameters deleteOldFiles – indicates if existing simulation files are deleted before the
simulation starts.

RunPostProc()
Runs the post processing script.

1.2 RingCompression

class compmod.models.RingCompression(**kwargs)
let see 2 kind of RingCompression , one homogenous and the second compartmentalized

RingCompression_3D

from compmod.models import RingCompression
from abapy.materials import Hollomon
from abapy.misc import load
import matplotlib.pyplot as plt
import numpy as np
import pickle, copy
import platform

#PAREMETERS
is_3D = True
inner_radius, outer_radius = 45.2 , 48.26
Nt, Nr, Na = 20, 3, 6
displacement = 45.
nFrames = 100
sy = 150.
E = 64000.
nu = .3
n = 0.1015820312
thickness =14.92
workdir = "workdir/"
label = "ringCompression_3D"
elType = "C3D8"
filename = 'test_expD2.txt'
cpus = 1
node = platform.node()
if node == 'lcharleux': abqlauncher = '/opt/Abaqus/6.9/Commands/abaqus' # Ludovic
if node == 'serv2-ms-symme': abqlauncher = '/opt/abaqus/Commands/abaqus' # Linux
if node == 'epua-pd47':
abqlauncher = 'C:/SIMULIA/Abaqus/6.11-2/exec/abq6112.exe' # Local machine configuration

if node == 'SERV3-MS-SYMME':
abqlauncher = '"C:/Program Files (x86)/SIMULIA/Abaqus/6.11-2/exec/abq6112.exe"' # Local machine configuration

if node == 'epua-pd45':
abqlauncher = 'C:\SIMULIA/Abaqus/Commands/abaqus'

#TASKS
run_sim = True
plot = True

def read_file(file_name):
'''
Read a two rows data file and converts it to numbers
'''
f = open(file_name, 'r') # Opening the file
lignes = f.readlines() # Reads all lines one by one and stores them in a list

1.2. RingCompression 9



CompMod Documentation, Release 0.01

f.close() # Closing the file
# lignes.pop(0) # Delete le saut de ligne for each lines
force_exp, disp_exp = [],[]

for ligne in lignes:
data = ligne.split() # Lines are splitted
disp_exp.append(float(data[0]))
force_exp.append(float(data[1]))

return -np.array(disp_exp), -np.array(force_exp)

disp_exp, force_exp = read_file(filename)

#MODEL DEFINITION
disp = displacement/2
material = Hollomon(
labels = "SAMPLE_MAT",
E = E, nu = nu,
sy = sy, n = n)

m = RingCompression( material = material ,
inner_radius = inner_radius,
outer_radius = outer_radius,
disp = disp,
thickness = thickness,
nFrames = nFrames,
Nr = Nr,
Nt = Nt,
Na = Na,
workdir = workdir,
label = label,
elType = elType,
abqlauncher = abqlauncher,
cpus = cpus,
is_3D = is_3D)

# SIMULATION
m.MakeMesh()
if run_sim:
m.MakeInp()
m.Run()
m.PostProc()

# SOME PLOTS
mesh = m.mesh
outputs = load(workdir + label + '.pckl')

if outputs['completed']:

# Fields
def field_func(outputs, step):

"""
A function that defines the scalar field you want to plot
"""
return outputs['field']['S'][step].vonmises()

"""
def plot_mesh(ax, mesh, outputs, step, field_func =None, zone = 'upper right', cbar = True, cbar_label = 'Z', cbar_orientation = 'horizontal', disp = True):

A function that plots the deformed mesh with a given field on it.

10 Chapter 1. Models
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mesh2 = copy.deepcopy(mesh)
if disp:

U = outputs['field']['U'][step]
mesh2.nodes.apply_displacement(U)

X,Y,Z,tri = mesh2.dump2triplot()
xb,yb,zb = mesh2.get_border()
xe, ye, ze = mesh2.get_edges()
if zone == "upper right": kx, ky = 1., 1.
if zone == "upper left": kx, ky = -1., 1.
if zone == "lower right": kx, ky = 1., -1.
if zone == "lower left": kx, ky = -1., -1.
ax.plot(kx * xb, ky * yb,'k-', linewidth = 2.)
ax.plot(kx * xe, ky * ye,'k-', linewidth = .5)
if field_func != None:
field = field_func(outputs, step)
grad = ax.tricontourf(kx * X, ky * Y, tri, field.data)
if cbar :
bar = plt.colorbar(grad, orientation = cbar_orientation)
bar.set_label(cbar_label)

fig = plt.figure("Fields")
plt.clf()
ax = fig.add_subplot(1, 1, 1)
ax.set_aspect('equal')
plt.grid()
plot_mesh(ax, mesh, outputs, 0, field_func, cbar_label = '$\sigma_{eq}$')
plot_mesh(ax, mesh, outputs, 0, field_func = None, cbar = False, disp = False)
plt.xlabel('$x$')
plt.ylabel('$y$')
plt.savefig(workdir + label + '_fields.pdf')
"""
# Load vs disp
force = -2. * outputs['history']['force']
disp = -2. * outputs['history']['disp']
fig = plt.figure('Load vs. disp2')
plt.clf()
plt.plot(disp.data[0], force.data[0], 'ro-', label = 'Loading', linewidth = 2.)
plt.plot(disp.data[1], force.data[1], 'bv-', label = 'Unloading', linewidth = 2.)
plt.plot(disp_exp, force_exp, 'k-', label = 'Exp', linewidth = 2.)
plt.legend(loc="upper left")
plt.grid()
plt.xlabel('Displacement, $U$')
plt.ylabel('Force, $F$')
plt.savefig(workdir + label + '_load-vs-disp.pdf')

RingCompression_3D compartimentalized

from compmod.models import RingCompression_VER
from abapy import materials
from abapy.misc import load
import matplotlib.pyplot as plt
import numpy as np
import pickle, copy
import platform

#PAREMETERS
inner_radius, outer_radius = 45.18 , 50.36

1.2. RingCompression 11
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Nt, Nr, Na = 20, 4, 8
Ne = Nt * Nr * Na
disp = 10
nFrames = 100
thickness = 20.02
E = 120000. * np.ones(Ne) # Young's modulus
nu = .3 * np.ones(Ne) # Poisson's ratio
Ssat =1000 * np.ones(Ne)
n = 200 * np.ones(Ne)
sy_mean = 200.

ray_param = sy_mean/1.253314
sy = np.random.rayleigh(ray_param, Ne)
labels = ['mat_{0}'.format(i+1) for i in xrange(len(sy))]
material = [materials.Bilinear(labels = labels[i], E = E[i], nu = nu[i], Ssat = Ssat[i], n=n[i], sy = sy[i]) for i in xrange(Ne)]

#workdir = "D:\donnees_pyth/workdir/"
#label = "ringCompression3DCompart"
#elType = "CPE4"
#cpus = 1
#node = platform.node()
#if node == 'lcharleux': abqlauncher = '/opt/Abaqus/6.9/Commands/abaqus' # Ludovic
#if node == 'serv2-ms-symme': abqlauncher = '/opt/abaqus/Commands/abaqus' # Linux
#if node == 'epua-pd47':
# abqlauncher = 'C:/SIMULIA/Abaqus/6.11-2/exec/abq6112.exe' # Local machine configuration
#if node == 'SERV3-MS-SYMME':
# abqlauncher = '"C:/Program Files (x86)/SIMULIA/Abaqus/6.11-2/exec/abq6112.exe"' # Local machine configuration
#if node == 'epua-pd45':
# abqlauncher = 'C:\SIMULIA/Abaqus/Commands/abaqus'

workdir = "workdir/"
label = "ringCompression_3D_compart"
elType = "CPE4"
cpus = 6
node = platform.node()
if node == 'lcharleux': abqlauncher = '/opt/Abaqus/6.9/Commands/abaqus' # Ludovic
if node == 'serv2-ms-symme': abqlauncher = '/opt/abaqus/Commands/abaqus' # Linux
if node == 'epua-pd47':
abqlauncher = 'C:/SIMULIA/Abaqus/6.11-2/exec/abq6112.exe' # Local machine configuration

if node == 'SERV3-MS-SYMME':
abqlauncher = '"C:/Program Files (x86)/SIMULIA/Abaqus/6.11-2/exec/abq6112.exe"' # Local machine configuration

if node == 'epua-pd45':
abqlauncher = 'C:\SIMULIA/Abaqus/Commands/abaqus'

#TASKS
run_sim = False
plot = True

#MODEL DEFINITION

m = RingCompression_VER( material = material,inner_radius = inner_radius,
outer_radius = outer_radius,
disp = disp/2,
thickness = thickness,
nFrames = nFrames,
Nr = Nr,
Nt = Nt,
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Na = Na,
workdir = "workdir/",
label = label,
elType = elType,
abqlauncher = abqlauncher,
cpus = 1,
compart = True,
is_3D = True)

# SIMULATION
m.MakeMesh()
if run_sim:
m.MakeInp()
m.Run()
m.PostProc()

# SOME PLOTS
mesh = m.mesh
outputs = load(workdir + label + '.pckl')
if outputs['completed']:

# Fields
def field_func(outputs, step):

"""
A function that defines the scalar field you want to plot
"""
return outputs['field']['S'][step].vonmises()

"""
def plot_mesh(ax, mesh, outputs, step, field_func =None, zone = 'upper right', cbar = True, cbar_label = 'Z', cbar_orientation = 'horizontal', disp = True):

A function that plots the deformed mesh with a given field on it.

mesh2 = copy.deepcopy(mesh)
if disp:
U = outputs['field']['U'][step]
mesh2.nodes.apply_displacement(U)

X,Y,Z,tri = mesh2.dump2triplot()
xb,yb,zb = mesh2.get_border()
xe, ye, ze = mesh2.get_edges()
if zone == "upper right": kx, ky = 1., 1.
if zone == "upper left": kx, ky = -1., 1.
if zone == "lower right": kx, ky = 1., -1.
if zone == "lower left": kx, ky = -1., -1.
ax.plot(kx * xb, ky * yb,'k-', linewidth = 2.)
ax.plot(kx * xe, ky * ye,'k-', linewidth = .5)
if field_func != None:
field = field_func(outputs, step)
grad = ax.tricontourf(kx * X, ky * Y, tri, field.data)
if cbar :
bar = plt.colorbar(grad, orientation = cbar_orientation)
bar.set_label(cbar_label)

fig = plt.figure("Fields")
plt.clf()
ax = fig.add_subplot(1, 1, 1)
ax.set_aspect('equal')
plt.grid()

1.2. RingCompression 13
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plot_mesh(ax, mesh, outputs, 0, field_func, cbar_label = '$\sigma_{eq}$')
plot_mesh(ax, mesh, outputs, 0, field_func = None, cbar = False, disp = False)
plt.xlabel('$x$')
plt.ylabel('$y$')
plt.savefig(workdir + label + '_fields.pdf')

"""
# Load vs disp
force = -2. * outputs['history']['force']
disp = -2. * outputs['history']['disp']
fig = plt.figure('Load vs. disp')
plt.clf()
plt.plot(disp.data[0], force.data[0], 'ro-', label = 'Loading', linewidth = 2.)
plt.plot(disp.data[1], force.data[1], 'bv-', label = 'Unloading', linewidth = 2.)
plt.legend(loc="upper left")
plt.grid()
plt.xlabel('Displacement, $U$')
plt.ylabel('Force, $F$')
plt.savefig(workdir + label + '_load-vs-disp.pdf')

DeleteOldFiles()
Deletes old job files.

LoadResults()
Loads the results from a pickle file.

MakeMesh()
Builds the mesh

PostProc()
Makes the post proc script and runs it.

Run(deleteOldFiles=True)
Runs the simulation.

Parameters deleteOldFiles – indicates if existing simulation files are deleted before the
simulation starts.

RunPostProc()
Runs the post processing script.

14 Chapter 1. Models



CHAPTER 2

Materials

For the moment, this is empty
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CHAPTER 3

Distributions

Some distributions

3.1 Triangular distribution

compmod.distributions.Triangular(mean=1.0, stdev=1.0)
A triangular symetric distribution function that returns a frozen distribution of the scipy.stats.rv_continuous
class.

Parameters

• mean (float) – mean value

• stdev (float) – standard deviation

Return type scipy.stats.rv_continuous instance

>>> import compmod
>>> tri = compmod.distributions.Triangular
>>> tri = compmod.distributions.Triangular(mean = 1., stdev = .1)
>>> tri.rvs(10)
array([ 1.00410636, 1.05395898, 1.03192428, 1.01753651, 0.99951611,

1.1718781 , 0.94457269, 1.11406294, 1.08477038, 0.98861803])

import numpy as np
import matplotlib.pyplot as plt
from compmod.distributions import Triangular

N = 1000
mean, stdev = 5., 2.
tri = Triangular(mean = mean, stdev = stdev)
data = tri.rvs(N)

x =np.linspace(0., 10., 1000)
y = tri.pdf(x)
plt.figure()
plt.clf()
plt.hist(data, bins = int(N**.5), histtype='step', normed = True, label = "Generated Random Numbers")

plt.plot(x,y, "r-", label = "Probability Density Function")
plt.grid()
plt.legend(loc = "best")
plt.show()

17
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3.2 Rectangular distribution

compmod.distributions.Rectangular(mean=1.0, stdev=1.0)

A Rectangular symetric distribution function that returns a frozen uniforn
distribution of the ‘scipy.stats.rv_continuous <http://docs.scipy.org/doc/scipy-
0.14.0/reference/generated/scipy.stats.uniform.html>’_class.

param mean mean value

type mean float

param stdev standard deviation

type stdev float

rtype scipy.stats.rv_continuous instance

>>> import compmod
>>> rec = compmod.distributions.Rectangular
>>> rec = compmod.distributions.Rectangular(mean = 5. , stdev = 2.)
>>> rec.rvs(15)
array([ 6.30703805, 5.55772119, 5.69890282, 5.41807602, 6.78339394,

1.83640732, 3.50697054, 7.97707174, 4.54666157, 7.27897515,
2.33288284, 2.62291176, 1.80274279, 3.39480096, 6.09699301])
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import numpy as np
import matplotlib.pyplot as plt
from compmod.distributions import Rectangular

N = 1000
mean, stdev = 2., 1./3.
rec = Rectangular(mean = mean, stdev = stdev)
data = rec.rvs(N)

x = np.linspace(0., 5., 1000)
y = rec.pdf(x)
plt.figure()
plt.clf()
plt.hist(data, bins = int(N**.5), histtype='step', normed = True, label = "Generated Random Numbers")

plt.plot(x,y, "r-", label = "Probability Density Function")
plt.grid()
plt.legend(loc = "best")
plt.show()
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3.3 Rayleigh distribution

compmod.distributions.Rayleigh(mean=1.0)
A Rayleigh distribution function that returns a frozen distribution of the scipy.stats.rv_continuous class.

param mean mean value

3.3. Rayleigh distribution 19
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type mean float

rtype scipy.stats.rv_continuous instance

>>> import compmod
>>> ray = compmod.distributions.Rayleigh
>>> ray = compmod.distributions.Rayleigh(5.)
>>> ray.rvs(15)
array([ 4.46037568, 4.80288465, 5.37309281, 4.80523501, 5.39211872,

4.50159587, 4.99945365, 4.96324001, 5.48935765, 6.3571905 ,
5.01412849, 4.37768037, 5.99915989, 4.71909481, 5.25259294])

import numpy as np
import matplotlib.pyplot as plt
from compmod.distributions import Rayleigh
N = 1000
mean = 2
ray = Rayleigh(mean)
data = ray.rvs(N)
x =np.linspace(0., 10., 1000)
y = ray.pdf(x)
plt.figure()
plt.clf()
plt.hist(data, bins = int(N**.5), histtype='step', normed = True, label = "Generated Random Numbers")
plt.plot(x,y, "r-", label = "Probability Density Function")
plt.grid()
plt.legend(loc = "best")
plt.show()
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CHAPTER 4

Rheology

class compmod.rheology.SaintVenant(epsilon, cell, grid, dist)
A class for parallel assembly of unit cells exhibiting time indepedent behavior. One parameter can be distributed
using the cell fu

# -*- coding: utf-8 -*-
import numpy as np
import matplotlib.pyplot as plt
from compmod.distributions import Rayleigh, Triangular, Rectangular
from compmod.rheology import SaintVenant, Bilinear

E = 1.
sigmay = .01
n = .1
sigma_sat = .02
epsilon = np.linspace(0., 0.2, 1000)

sigmay_mean = sigmay
ray = Rayleigh(sigmay_mean)
std = ray.stats()[1]**.5
tri = Triangular(sigmay_mean, std)
rect = Rectangular(sigmay_mean, std)

grid = np.linspace(0., 0.06, 10000)
cell= lambda eps, sy: Bilinear(eps, E, sy, n, sigma_sat)
sigma = cell(epsilon, sigmay)
sv_ray = SaintVenant(epsilon, cell, grid, ray)
sv_tri = SaintVenant(epsilon, cell, grid, tri)
sv_rect = SaintVenant(epsilon, cell, grid, rect)

sigma_ray = sv_ray.sigma()
sigma_tri = sv_tri.sigma()
sigma_rect = sv_rect.sigma()

prob_ray = sv_ray.Dist
prob_tri = sv_tri.Dist
prob_rect = sv_rect.Dist

fig = plt.figure(0)
plt.clf()
fig.add_subplot(2,1,1)
plt.plot(epsilon, sigma, "k-", label = "Dirac")

plt.plot(epsilon, sigma_ray, 'r-', label = "Rayleigh")
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plt.plot(epsilon, sigma_tri, 'b-', label = "Triangular")
plt.plot(epsilon, sigma_rect, 'g-', label = "Rectangular")
plt.legend(loc = "lower right")
plt.grid()
plt.xlabel('Strain, $\epsilon$')
plt.ylabel('Stress, $\sigma$')
fig.add_subplot(2,1,2)
plt.plot(grid, prob_ray, 'r-', label = "Rayleigh")
plt.plot(grid, prob_tri, 'b-', label = "Triangular")
plt.plot(grid, prob_rect, 'g-', label = "Rectangular")
plt.grid()
plt.xlabel('Yield Stress, $\sigma_y$')
plt.ylabel('Probability density, $p$')
plt.legend(loc = "lower right")
plt.tight_layout()
plt.show()
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CHAPTER 5

Indices and tables

• genindex

• modindex

• search
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