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Prerequisite Topic in Cluster x   ⇒   Successor Topic
in Cluster y

Next

ac circuits   < 3.0 hr > Cluster G ⇒ closed loop control concepts   < 1.0 hr >
Cluster I

ac circuits   < 3.0 hr > Cluster G ⇒ proportional derivative integral control   <
1.0 hr > Cluster I

acids & bases   < 1.0 hr > Cluster E ⇒ batteries & fuel cells   < 0.5 hr > Cluster F
actuators & sensors   < 0.5 hr > Cluster G ⇒ control   < 1.0 hr > Cluster I

actuators & sensors   < 0.5 hr > Cluster G ⇒ proportional derivative integral control   <
1.0 hr > Cluster I

actuators & sensors   < 0.5 hr > Cluster G ⇒ robotic arm modeling   < 0.5 hr > Cluster I

air compressors   < 0.5 hr > Cluster A ⇒ pneumatic control systems   < 1.0 hr >
Cluster I

atomic nature of matter   < 1.0 hr >
Cluster E ⇒ atomic properties of materials   < 2.0 hr >

Cluster K
atomic nature of matter   < 1.0 hr >

Cluster E ⇒ bonding_2   < 1.0 hr > Cluster D

atomic nature of matter   < 1.0 hr >
Cluster E ⇒ chemical reactions   < 2.0 hr > Cluster F

atomic nature of matter   < 1.0 hr >
Cluster E ⇒ diffusion   < 1.0 hr > Cluster A

atomic nature of matter   < 1.0 hr >
Cluster E ⇒ gases & vapors   < 1.0 hr > Cluster H

atomic nature of matter   < 1.0 hr >
Cluster E ⇒ kinetic molecular theory   < 1.0 hr >

Cluster A
atomic nature of matter   < 1.0 hr >

Cluster E ⇒ liquids & solids   < 1.0 hr > Cluster A

atomic nature of matter   < 1.0 hr >
Cluster E ⇒ states of matter   < 0.5 hr > Cluster A

atomic physics   < 1.0 hr > Cluster K ⇒ atomic nature of matter   < 1.0 hr >
Cluster E

atomic properties of materials   < 2.0 hr >
Cluster K ⇒ defects   < 1.0 hr > Cluster J

basis, dimension & coordinates   < 2.0 hr
> Cluster H ⇒ work in 2d   < 0.5 hr > Cluster B
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batteries & fuel cells   < 0.5 hr > Cluster F ⇒ dc servomotors   < 0.5 hr > Cluster I

beam theory   < 2.0 hr > Cluster G ⇒ flexible mechanical elements   < 1.0 hr >
Cluster C

beam theory   < 2.0 hr > Cluster G ⇒ second moments   < 1.0 hr > Cluster D

bending moment   < 1.0 hr > Cluster C ⇒ castigliano`s first theorem   < 1.0 hr >
Cluster D

bending   < 1.0 hr > Cluster C ⇒ axles   < 0.5 hr > Cluster F
bending   < 1.0 hr > Cluster C ⇒ beam theory   < 2.0 hr > Cluster G

bending   < 1.0 hr > Cluster C ⇒ stress & strain of deformable bodies   <
2.0 hr > Cluster E

bonding   < 1.0 hr > Cluster E ⇒ chemical behavior of solids   < 1.0 hr >
Cluster A

bonding   < 1.0 hr > Cluster E ⇒ electronic structure of materials   < 2.0 hr
> Cluster K

boundary layer flow   < 1.0 hr > Cluster H ⇒ convection   < 3.0 hr > Cluster A
boundary layer flow   < 1.0 hr > Cluster H ⇒ fins   < 1.0 hr > Cluster A

boundary value problems   < 1.0 hr >
Cluster I ⇒ flow analysis techniques   < 1.0 hr >

Cluster H
buckling of columns   < 1.0 hr > Cluster L ⇒ beam theory   < 2.0 hr > Cluster G

cad/cam   < 2.0 hr > Cluster J ⇒ parametric solid modeling   < 3.0 hr >
Cluster D

cad/cam   < 2.0 hr > Cluster J ⇒ solid modeling   < 1.0 hr > Cluster D
calculus of functions of more than one

variable   < 2.0 hr > Cluster C ⇒ navier-stokes equations   < 1.0 hr >
Cluster H

chain rule   < 0.5 hr > Cluster C ⇒ blasius flow   < 0.5 hr > Cluster H
chemical reactions   < 2.0 hr > Cluster F ⇒ calorimetry   < 0.5 hr > Cluster B
chemical reactions   < 2.0 hr > Cluster F ⇒ combustion   < 2.0 hr > Cluster A
chemical reactions   < 2.0 hr > Cluster F ⇒ energy conversion   < 1.0 hr > Cluster B

chemical reactions   < 2.0 hr > Cluster F ⇒ oxidation & reduction   < 1.0 hr > Cluster
J

circuit analysis   < 1.0 hr > Cluster G ⇒ electronic instruments_2   < 1.0 hr >
Cluster D

circuit analysis   < 1.0 hr > Cluster G ⇒ elements in series & in parallel   < 1.0 hr >
Cluster K

combustion   < 2.0 hr > Cluster A ⇒ energy conversion   < 1.0 hr > Cluster B
complex numbers   < 0.5 hr > Cluster L ⇒ potential flow   < 1.0 hr > Cluster H

compression in engineering materials   <
1.0 hr > Cluster F ⇒ deformation in solids   < 2.0 hr > Cluster

E
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compression   < 1.0 hr > Cluster F ⇒ carnot cycles   < 1.0 hr > Cluster A

compression   < 1.0 hr > Cluster F ⇒ internal combustion engines   < 1.0 hr >
Cluster A

compression   < 1.0 hr > Cluster F ⇒ stress & strain of deformable bodies   <
2.0 hr > Cluster E

conservation of energy   < 2.0 hr > Cluster
B ⇒ process efficiency analysis   < 1.0 hr >

Cluster A
conservation of mass   < 1.0 hr > Cluster

H ⇒ air compressors   < 0.5 hr > Cluster A

conservation of mass   < 1.0 hr > Cluster
H ⇒ differential expressions for conservation

of mass   < 0.5 hr > Cluster C
conservation of momentum   < 2.0 hr >

Cluster H ⇒ coriolis acceleration   < 1.0 hr > Cluster C

conservation of momentum   < 2.0 hr >
Cluster H ⇒ energy & momentum principles   < 3.0 hr

> Cluster B
conservation of momentum   < 2.0 hr >

Cluster H ⇒ linear momentum equation for control
volumes   < 1.0 hr > Cluster E

conservation of momentum   < 2.0 hr >
Cluster H ⇒ momentum equation   < 1.0 hr > Cluster C

constitutive relations to determine
forces/moments/displacements/rotations  

< 2.0 hr > Cluster E
⇒ equations of state   < 1.0 hr > Cluster B

convection   < 3.0 hr > Cluster A ⇒ thermal boundary layer   < 1.0 hr > Cluster
H

coordinate systems   < 2.0 hr > Cluster D ⇒ basis, dimension & coordinates   < 2.0 hr
> Cluster H

coordinate systems   < 2.0 hr > Cluster D ⇒ geometry, solid analytic   < 2.0 hr >
Cluster L

coordinate systems   < 2.0 hr > Cluster D ⇒ line integrals   < 1.0 hr > Cluster C
coordinate systems   < 2.0 hr > Cluster D ⇒ vector analysis   < 1.0 hr > Cluster E

creep   < 1.0 hr > Cluster E ⇒ fatigue   < 2.0 hr > Cluster J
creep   < 1.0 hr > Cluster E ⇒ fatigue_2   < 2.0 hr > Cluster L

data analysis   < 1.0 hr > Cluster B ⇒ algorithms   < 1.0 hr > Cluster H
data analysis   < 1.0 hr > Cluster B ⇒ filters_2   < 1.0 hr > Cluster D
data analysis   < 1.0 hr > Cluster B ⇒ regression   < 1.0 hr > Cluster L

derivative of functions of one variable   <
2.0 hr > Cluster C ⇒ equations, first order linear differential   <

3.0 hr > Cluster L
derivatives   < 1.0 hr > Cluster C ⇒ gradients   < 1.0 hr > Cluster A
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design for assembly   < 1.0 hr > Cluster J ⇒ prototype development   < 2.0 hr > Cluster
L

design for assembly   < 1.0 hr > Cluster J ⇒ space visualization   < 1.0 hr > Cluster B
design specifications   < 1.0 hr > Cluster B ⇒ design projects   < 4.0 hr > Cluster H

differential expressions for conservation
of mass   < 0.5 hr > Cluster C ⇒ euler`s equation   < 1.0 hr > Cluster L

displacement (measurement of)   < 1.0 hr
> Cluster E ⇒ newton`s laws of gravitation   < 1.0 hr >

Cluster C
displacement (measurement of)   < 1.0 hr

> Cluster E ⇒ pressure forces on moving surfaces, work
transfer   < 1.0 hr > Cluster C

double integrals   < 2.0 hr > Cluster C ⇒ kinetic energy in 2d   < 1.0 hr > Cluster D

efficiency   < 1.0 hr > Cluster A ⇒ economics of manufacture   < 2.0 hr >
Cluster K

eigenvalues   < 2.0 hr > Cluster I ⇒ equations, higher order linear
differential_2   < 2.0 hr > Cluster F

eigenvectors   < 1.0 hr > Cluster I ⇒ equations, higher order linear
differential_2   < 2.0 hr > Cluster F

eigenvectors   < 1.0 hr > Cluster I ⇒ equations, second order linear differential  
< 1.0 hr > Cluster L

electric current   < 2.0 hr > Cluster K ⇒ dc circuits   < 2.0 hr > Cluster I
energy & momentum principles   < 3.0 hr

> Cluster B ⇒ open systems   < 1.0 hr > Cluster I

energy & momentum principles   < 3.0 hr
> Cluster B ⇒ springs, mechanical   < 1.0 hr > Cluster E

energy conversion   < 1.0 hr > Cluster B ⇒ available energy   < 0.5 hr > Cluster A
energy conversion   < 1.0 hr > Cluster B ⇒ efficiency   < 1.0 hr > Cluster A
energy conversion   < 1.0 hr > Cluster B ⇒ friction & wear   < 2.0 hr > Cluster H
energy conversion   < 1.0 hr > Cluster B ⇒ motors   < 2.0 hr > Cluster I

energy transfer   < 1.0 hr > Cluster B ⇒ diffusion   < 1.0 hr > Cluster A
engineering design applications   < 2.0 hr

> Cluster H ⇒ heat engine efficiency   < 1.0 hr > Cluster
B

engineering design applications   < 2.0 hr
> Cluster H ⇒ heat exchangers   < 1.0 hr > Cluster A

engineering design applications   < 2.0 hr
> Cluster H ⇒ heat transfer correlations   < 0.5 hr >

Cluster A
engineering design process   < 5.0 hr >

Cluster H ⇒ problem definition   < 1.0 hr > Cluster C

enthalpy   < 0.5 hr > Cluster A ⇒ classes of materials   < 2.0 hr > Cluster D
entropy   < 1.0 hr > Cluster A ⇒ irreversibility_2   < 0.5 hr > Cluster B
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equations, first order linear differential   <
3.0 hr > Cluster L ⇒ equations, higher order linear differential  

< 2.0 hr > Cluster I
equations, first order linear differential   <

3.0 hr > Cluster L ⇒ equations, higher order linear
differential_2   < 2.0 hr > Cluster F

equations, first order linear differential   <
3.0 hr > Cluster L ⇒ particular solution   < 1.0 hr > Cluster C

equations, higher order linear differential  
< 2.0 hr > Cluster I ⇒ phasors   < 1.0 hr > Cluster K

equations, higher order linear differential  
< 2.0 hr > Cluster I ⇒ separation of variables   < 1.0 hr > Cluster

C
equilibrium diagrams   < 1.0 hr > Cluster

C ⇒ equilibrium of co-linear 2d force systems  
< 1.0 hr > Cluster G

equilibrium   < 1.0 hr > Cluster C ⇒ rotating disks   < 0.5 hr > Cluster D

equilibrium   < 1.0 hr > Cluster C ⇒ stability of state equations   < 1.0 hr >
Cluster A

equilibrium   < 1.0 hr > Cluster C ⇒ statically determinate & indeterminate
situations   < 1.0 hr > Cluster E

equilibrium   < 1.0 hr > Cluster C ⇒ vector description of moments   < 1.0 hr >
Cluster E

error analysis   < 2.0 hr > Cluster B ⇒ graphical presentation of data   < 0.5 hr >
Cluster I

error analysis   < 2.0 hr > Cluster B ⇒ graphs   < 0.5 hr > Cluster I

error analysis   < 2.0 hr > Cluster B ⇒ prediction in a regression model   < 1.0 hr
> Cluster L

error analysis   < 2.0 hr > Cluster B ⇒ random signals   < 1.0 hr > Cluster L
error analysis   < 2.0 hr > Cluster B ⇒ reliability   < 1.0 hr > Cluster L

experimental error   < 1.5 hr > Cluster B ⇒ measurement systems & techniques_2   <
2.0 hr > Cluster D

external flows   < 1.0 hr > Cluster H ⇒ external forced convection   < 1.0 hr >
Cluster A

fastener design   < 0.5 hr > Cluster K ⇒ welding   < 0.25 hr > Cluster E

fatigue   < 2.0 hr > Cluster J ⇒ design for human use_2   < 1.0 hr >
Cluster D

fatigue   < 2.0 hr > Cluster J ⇒ stress analysis & failure theories   < 2.0 hr
> Cluster E

first law of thermodynamics   < 2.0 hr >
Cluster A ⇒ air vapor mixtures   < 1.0 hr > Cluster H

first law of thermodynamics   < 2.0 hr >
Cluster A ⇒ compressible flow   < 5.0 hr > Cluster C
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first law of thermodynamics   < 2.0 hr >
Cluster A ⇒ nozzles, diffusers & throttles   < 1.0 hr >

Cluster J
flow analysis techniques   < 1.0 hr >

Cluster H ⇒ air conditioning system design   < 1.0 hr >
Cluster A

fluid flow equations   < 2.0 hr > Cluster H ⇒ angular momentum for control volumes  
< 2.0 hr > Cluster D

fluid flow equations   < 2.0 hr > Cluster H ⇒ compressible flow   < 5.0 hr > Cluster C

fluid flow equations   < 2.0 hr > Cluster H ⇒ computational fluid dynamics   < 1.0 hr >
Cluster L

fluid flow equations   < 2.0 hr > Cluster H ⇒ euler`s equation   < 1.0 hr > Cluster L
fluid flow rate   < 0.5 hr > Cluster H ⇒ centers of action   < 1.0 hr > Cluster C

fluid flow rate   < 0.5 hr > Cluster H ⇒ matching pumps to piping systems   <
0.25 hr > Cluster A

fluid properties   < 2.0 hr > Cluster H ⇒ buoyancy   < 0.5 hr > Cluster C
fluid properties   < 2.0 hr > Cluster H ⇒ fluid surface tension   < 0.5 hr > Cluster A
fluid properties   < 2.0 hr > Cluster H ⇒ hydrostatics   < 2.0 hr > Cluster D

force analysis   < 2.0 hr > Cluster C ⇒ 3d equilibrium of rigid bodies   < 2.0 hr >
Cluster E

force analysis   < 2.0 hr > Cluster C ⇒ acceleration in machines   < 1.0 hr >
Cluster D

force analysis   < 2.0 hr > Cluster C ⇒ bearings   < 2.0 hr > Cluster H

force analysis   < 2.0 hr > Cluster C ⇒ compression in engineering materials   <
1.0 hr > Cluster F

force analysis   < 2.0 hr > Cluster C ⇒ coulomb friction   < 2.0 hr > Cluster H

force analysis   < 2.0 hr > Cluster C ⇒ cylinders under pressure   < 1.0 hr >
Cluster E

force analysis   < 2.0 hr > Cluster C ⇒ linear momentum equation for control
volumes   < 1.0 hr > Cluster E

force analysis   < 2.0 hr > Cluster C ⇒ torque, instruments to measure   < 1.0 hr >
Cluster F

force analysis   < 2.0 hr > Cluster C ⇒ torsion   < 0.5 hr > Cluster F
force, mass & acceleration   < 2.0 hr >

Cluster C ⇒ conservation of mass   < 1.0 hr > Cluster
H

force, mass & acceleration   < 2.0 hr >
Cluster C ⇒ conservation of mass_2   < 1.0 hr >

Cluster B
force, mass & acceleration   < 2.0 hr >

Cluster C ⇒ conservation of momentum   < 2.0 hr >
Cluster H

forces & torques   < 1.0 hr > Cluster E ⇒ laws of motion   < 2.0 hr > Cluster C
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fourier analysis   < 2.0 hr > Cluster F ⇒ fft & modern spectral analysis   < 2.0 hr >
Cluster I

fourier analysis   < 2.0 hr > Cluster F ⇒ spectral density functions   < 1.0 hr >
Cluster I

fracture   < 2.0 hr > Cluster E ⇒ impact tests   < 1.0 hr > Cluster C

fracture   < 2.0 hr > Cluster E ⇒ linear elastic fracture mechanics   < 1.0 hr
> Cluster J

free body diagrams   < 2.0 hr > Cluster C ⇒ equilibrium of rigid body systems &
subsystems   < 2.0 hr > Cluster G

free body diagrams   < 2.0 hr > Cluster C ⇒ kinematics   < 2.0 hr > Cluster B

free body diagrams   < 2.0 hr > Cluster C ⇒ statics: fundamental principles   < 5.0 hr >
Cluster E

free body diagrams   < 2.0 hr > Cluster C ⇒ stresses under axial forces   < 1.0 hr >
Cluster F

free body diagrams   < 2.0 hr > Cluster C ⇒ trusses   < 2.0 hr > Cluster F

free body diagrams   < 2.0 hr > Cluster C ⇒ vector description of forces   < 1.0 hr >
Cluster E

frequency domain design methods   < 2.0
hr > Cluster F ⇒ laplace transforms   < 2.0 hr > Cluster C

friction & wear   < 2.0 hr > Cluster H ⇒ material removal processes   < 3.0 hr >
Cluster E

functions of several variables   < 1.0 hr >
Cluster C ⇒ vector analysis   < 1.0 hr > Cluster E

functions   < 1.0 hr > Cluster C ⇒ block diagrams   < 1.0 hr > Cluster H

functions   < 1.0 hr > Cluster C ⇒ continuous functions_2   < 1.0 hr >
Cluster I

fundamental theorem of calculus   < 1.0 hr
> Cluster C ⇒ derivatives_2   < 1.0 hr > Cluster L

gases & vapors   < 1.0 hr > Cluster H ⇒ chemical equilibrium   < 1.0 hr > Cluster F
gases & vapors   < 1.0 hr > Cluster H ⇒ gas compression   < 1.0 hr > Cluster C
gases & vapors   < 1.0 hr > Cluster H ⇒ gas laws   < 1.0 hr > Cluster A
gases & vapors   < 1.0 hr > Cluster H ⇒ ideal & real gases   < 2.0 hr > Cluster C
gases & vapors   < 1.0 hr > Cluster H ⇒ microfluids   < 2.0 hr > Cluster A
gases & vapors   < 1.0 hr > Cluster H ⇒ mixtures   < 1.0 hr > Cluster C
gases & vapors   < 1.0 hr > Cluster H ⇒ partial pressures   < 0.5 hr > Cluster C
gases & vapors   < 1.0 hr > Cluster H ⇒ properties of fluids   < 2.0 hr > Cluster A

gears   < 1.0 hr > Cluster F ⇒ dc servomotors   < 0.5 hr > Cluster I

gears   < 1.0 hr > Cluster F ⇒ function of mechanical components   < 2.0
hr > Cluster I
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government regulations   < 0.5 hr >
Cluster K ⇒ lab practices   < 1.0 hr > Cluster J

gradients   < 1.0 hr > Cluster A ⇒ viscosity & stress   < 1.0 hr > Cluster H

graphs   < 0.5 hr > Cluster I ⇒ displacement (measurement of)   < 1.0 hr
> Cluster E

hardness tests   < 1.0 hr > Cluster F ⇒ metal cutting   < 0.5 hr > Cluster J
heat & work concept   < 0.5 hr > Cluster B ⇒ compression   < 1.0 hr > Cluster F

heat & work concept   < 0.5 hr > Cluster B ⇒ entropy generation in heat engine cycles  
< 1.0 hr > Cluster A

heat & work concept   < 0.5 hr > Cluster B ⇒ first law of thermodynamics   < 2.0 hr >
Cluster A

heat   < 1.0 hr > Cluster B ⇒ black body radiation   < 1.0 hr > Cluster A
heat   < 1.0 hr > Cluster B ⇒ conduction   < 2.0 hr > Cluster A
heat   < 1.0 hr > Cluster B ⇒ convection   < 3.0 hr > Cluster A

hooke`s law   < 1.0 hr > Cluster E ⇒ coupled spring-mass systems   < 2.0 hr >
Cluster C

hypothesis testing   < 1.0 hr > Cluster L ⇒ problem definition   < 1.0 hr > Cluster C
ideal & real gases   < 2.0 hr > Cluster C ⇒ gas laws   < 1.0 hr > Cluster A

ideal & real gases   < 2.0 hr > Cluster C ⇒ reversible heat transfer in the ideal gas
model   < 1.0 hr > Cluster A

infinite series   < 1.0 hr > Cluster C ⇒ taylor series_2   < 1.0 hr > Cluster L
integrals & derivatives   < 2.0 hr > Cluster

C ⇒ equations, first order linear differential   <
3.0 hr > Cluster L

ions   < 0.5 hr > Cluster F ⇒ mixtures   < 1.0 hr > Cluster C
kinematics & dynamics of rigid bodies   <

2.0 hr > Cluster B ⇒ kinematics & dynamics of machines   <
3.0 hr > Cluster E

kinematics   < 2.0 hr > Cluster B ⇒ impulse & momentum   < 1.0 hr > Cluster
C

kinetic molecular theory   < 1.0 hr >
Cluster A ⇒ chemical reactions   < 2.0 hr > Cluster F

kinetic molecular theory   < 1.0 hr >
Cluster A ⇒ stress & pressure in fluids   < 1.0 hr >

Cluster H

laplace transforms   < 2.0 hr > Cluster C ⇒ open loop control concepts   < 1.0 hr >
Cluster I

laplace transforms   < 2.0 hr > Cluster C ⇒ poles & zeros   < 1.0 hr > Cluster F

laws of motion   < 2.0 hr > Cluster C ⇒ mechanics principles application   < 1.0 hr
> Cluster K

least squares   < 1.0 hr > Cluster I ⇒ regression   < 1.0 hr > Cluster L
limits   < 1.0 hr > Cluster C ⇒ derivatives_2   < 1.0 hr > Cluster L
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limits   < 1.0 hr > Cluster C ⇒ root finding   < 1.0 hr > Cluster I
linearity & superposition   < 1.0 hr >

Cluster C ⇒ equations, first order linear differential   <
3.0 hr > Cluster L

liquids & solids   < 1.0 hr > Cluster A ⇒ fluid properties   < 2.0 hr > Cluster H
liquids & solids   < 1.0 hr > Cluster A ⇒ hydrostatics   < 2.0 hr > Cluster D
liquids & solids   < 1.0 hr > Cluster A ⇒ mixtures   < 1.0 hr > Cluster C

loads   < 2.0 hr > Cluster C ⇒ ideal shear strength   < 1.0 hr > Cluster D
loops   < 1.0 hr > Cluster L ⇒ feedback control   < 2.0 hr > Cluster I

machine systems & components   < 2.0 hr
> Cluster I ⇒ design of machines & machine elements  

< 2.0 hr > Cluster J

machining   < 2.0 hr > Cluster G ⇒ prototype development   < 2.0 hr > Cluster
L

material forming   < 2.0 hr > Cluster E ⇒ material finishing   < 2.0 hr > Cluster H

material processing   < 4.0 hr > Cluster E ⇒ manufacturing processes   < 3.0 hr >
Cluster J

material selection   < 4.0 hr > Cluster J ⇒ fastener design   < 0.5 hr > Cluster K
material selection   < 4.0 hr > Cluster J ⇒ molecular structure   < 3.0 hr > Cluster D

matrices & determinants   < 3.0 hr >
Cluster F ⇒ eigenvalues   < 2.0 hr > Cluster I

matrices & determinants   < 3.0 hr >
Cluster F ⇒ matlab   < 1.0 hr > Cluster I

matrices & determinants   < 3.0 hr >
Cluster F ⇒ solution of linear systems   < 1.0 hr >

Cluster C
matrices & determinants   < 3.0 hr >

Cluster F ⇒ vector/matrix notation   < 1.0 hr > Cluster
D

matrix operations   < 1.0 hr > Cluster F ⇒ matrices & determinants_2   < 3.0 hr >
Cluster L

matrix/vector input   < 0.25 hr > Cluster F ⇒ eigenvalues   < 2.0 hr > Cluster I
measurement systems & techniques   < 2.0

hr > Cluster B ⇒ displacement (measurement of)   < 1.0 hr
> Cluster E

mechanics principles application   < 1.0 hr
> Cluster K ⇒ nanotechnology   < 1.0 hr > Cluster E

metal cutting   < 0.5 hr > Cluster J ⇒ material removal processes   < 3.0 hr >
Cluster E

metal deformation   < 0.5 hr > Cluster F ⇒ forging   < 0.25 hr > Cluster E

mohr`s circle   < 2.0 hr > Cluster E ⇒ stresses under axial forces   < 1.0 hr >
Cluster F

molecular geometry   < 1.0 hr > Cluster E ⇒ molecular properties of materials   < 2.0 hr
> Cluster J
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molecular structure   < 3.0 hr > Cluster D ⇒ ideal & real gases   < 2.0 hr > Cluster C
moments   < 2.0 hr > Cluster C ⇒ gears   < 1.0 hr > Cluster F

moments   < 2.0 hr > Cluster C ⇒ moment curvature relations   < 1.0 hr >
Cluster A

moments   < 2.0 hr > Cluster C ⇒ second moments   < 1.0 hr > Cluster D
moments   < 2.0 hr > Cluster C ⇒ trusses   < 2.0 hr > Cluster F

momentum equation   < 1.0 hr > Cluster C ⇒ impulse response: collisions   < 0.5 hr >
Cluster D

momentum equation   < 1.0 hr > Cluster C ⇒ navier-stokes equations   < 1.0 hr >
Cluster H

momentum equation   < 1.0 hr > Cluster C ⇒ rigid body system control   < 2.0 hr >
Cluster E

moody diagram & applications to simple
pipe flow   < 1.0 hr > Cluster H ⇒ matching pumps to piping systems   <

0.25 hr > Cluster A
moody diagram & applications to simple

pipe flow   < 1.0 hr > Cluster H ⇒ pressure drop & heat transfer correlations  
< 0.5 hr > Cluster A

motors   < 2.0 hr > Cluster I ⇒ air compressors   < 0.5 hr > Cluster A
motors   < 2.0 hr > Cluster I ⇒ energy transfer   < 1.0 hr > Cluster B

multiphase systems   < 1.0 hr > Cluster J ⇒ air vapor mixtures   < 1.0 hr > Cluster H
navier-stokes equations   < 1.0 hr >

Cluster H ⇒ computational fluid dynamics   < 1.0 hr >
Cluster L

newton`s laws   < 2.0 hr > Cluster C ⇒ deformation in solids   < 2.0 hr > Cluster
E

newton`s laws   < 2.0 hr > Cluster C ⇒ hooke`s law   < 1.0 hr > Cluster E
newton`s laws   < 2.0 hr > Cluster C ⇒ moment of inertia   < 2.0 hr > Cluster D

newton`s laws   < 2.0 hr > Cluster C ⇒ motion (analytical description)   < 2.0 hr >
Cluster D

newton`s laws   < 2.0 hr > Cluster C ⇒ one dimensional stress & strain   < 2.0 hr
> Cluster E

open systems   < 1.0 hr > Cluster I ⇒ industrial ecology   < 0.5 hr > Cluster J
optimization techniques   < 2.0 hr >

Cluster C ⇒ production scheduling   < 0.5 hr > Cluster
K

optimization techniques   < 2.0 hr >
Cluster C ⇒ resource modeling   < 0.5 hr > Cluster K

periodic table   < 1.0 hr > Cluster F ⇒ acids & bases   < 1.0 hr > Cluster E
phase changes   < 1.0 hr > Cluster K ⇒ boiling   < 0.5 hr > Cluster H
phase changes   < 1.0 hr > Cluster K ⇒ condensation   < 0.5 hr > Cluster H

phase changes   < 1.0 hr > Cluster K ⇒ equilibrium diagrams   < 1.0 hr > Cluster
C
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phase changes   < 1.0 hr > Cluster K ⇒ multiphase systems   < 1.0 hr > Cluster J
power cycles   < 2.0 hr > Cluster A ⇒ regeneration   < 0.5 hr > Cluster J
power cycles   < 2.0 hr > Cluster A ⇒ vapor cycles   < 1.0 hr > Cluster H

power   < 3.0 hr > Cluster A ⇒ average & rms power   < 1.0 hr > Cluster I
pressure distribution   < 1.0 hr > Cluster C ⇒ lift & drag   < 1.0 hr > Cluster H

pressure   < 1.0 hr > Cluster C ⇒ lift & drag   < 1.0 hr > Cluster H

pressure   < 1.0 hr > Cluster C ⇒ pressure, instruments to measure   < 0.5 hr
> Cluster D

pressure   < 1.0 hr > Cluster C ⇒ stress & pressure in fluids   < 1.0 hr >
Cluster H

probability distributions   < 1.0 hr >
Cluster L ⇒ availability   < 0.5 hr > Cluster A

probability distributions   < 1.0 hr >
Cluster L ⇒ heisenberg uncertainty principle   < 1.0 hr

> Cluster B
process modeling   < 1.0 hr > Cluster K ⇒ process planning   < 1.0 hr > Cluster J

properties of fluids   < 2.0 hr > Cluster A ⇒ flow of a viscous fluid   < 1.0 hr > Cluster
H

properties of fluids   < 2.0 hr > Cluster A ⇒ non-newtonian fluids   < 0.5 hr > Cluster
H

properties, prices & availability of
materials   < 0.5 hr > Cluster K ⇒ tension & compression   < 1.0 hr > Cluster

E
pumps & turbines   < 0.5 hr > Cluster A ⇒ fluid propulsion   < 1.0 hr > Cluster H

rates of change   < 0.5 hr > Cluster L ⇒ derivatives   < 1.0 hr > Cluster C

reliability   < 1.0 hr > Cluster L ⇒ marketing of products   < 0.5 hr > Cluster
K

reliability   < 1.0 hr > Cluster L ⇒ robust design   < 1.0 hr > Cluster D

root finding   < 1.0 hr > Cluster I ⇒ routh hurwitz criteria   < 0.5 hr > Cluster
C

rotational motion   < 3.0 hr > Cluster E ⇒ coriolis acceleration   < 1.0 hr > Cluster C
sampling   < 1.0 hr > Cluster D ⇒ nyquist criteria   < 1.0 hr > Cluster I

sampling   < 1.0 hr > Cluster D ⇒ sum & average of random samples   < 0.5
hr > Cluster I

sampling   < 1.0 hr > Cluster D ⇒ sum & average of random samples_3   <
0.5 hr > Cluster L

scalar multiplication   < 0.5 hr > Cluster D ⇒ vector operations   < 1.0 hr > Cluster E

semiconductors   < 0.5 hr > Cluster K ⇒ imperfections in crystals   < 1.0 hr >
Cluster J

shear stresses in torsion   < 1.0 hr >
Cluster D ⇒ shafts   < 1.0 hr > Cluster I
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shear stresses   < 1.0 hr > Cluster H ⇒ experimental stress analysis   < 0.5 hr >
Cluster E

shear stresses   < 1.0 hr > Cluster H ⇒ flexible mechanical elements   < 1.0 hr >
Cluster C

shear stresses   < 1.0 hr > Cluster H ⇒ mohr`s circle   < 2.0 hr > Cluster E

shear stresses   < 1.0 hr > Cluster H ⇒ shear stresses (measurement of)   < 1.0 hr
> Cluster F

shear stresses   < 1.0 hr > Cluster H ⇒ shear stresses in torsion   < 1.0 hr >
Cluster D

sketching   < 1.0 hr > Cluster B ⇒ cad/cam   < 2.0 hr > Cluster J
solids & liquids: properties   < 2.0 hr >

Cluster A ⇒ equilibrium diagrams   < 1.0 hr > Cluster
C

solids & liquids: properties   < 2.0 hr >
Cluster A ⇒ phase changes   < 1.0 hr > Cluster K

solids & liquids: properties   < 2.0 hr >
Cluster A ⇒ steels: microstructure, heat treating &

properties   < 3.0 hr > Cluster J

solutions   < 1.0 hr > Cluster C ⇒ solutions in power series   < 1.0 hr >
Cluster L

state space representation   < 2.0 hr >
Cluster F ⇒ stability of state equations   < 1.0 hr >

Cluster A
states of matter   < 0.5 hr > Cluster A ⇒ gases & vapors   < 1.0 hr > Cluster H

statics: fundamental principles   < 5.0 hr >
Cluster E ⇒ shafts   < 1.0 hr > Cluster I

statistical aspects of mechanical design   <
1.0 hr > Cluster L ⇒ budget development   < 1.0 hr > Cluster K

statistical aspects of mechanical design   <
1.0 hr > Cluster L ⇒ business plans   < 0.5 hr > Cluster K

statistical aspects of mechanical design   <
1.0 hr > Cluster L ⇒ design for analysis   < 1.0 hr > Cluster C

statistical aspects of mechanical design   <
1.0 hr > Cluster L ⇒ metrics/methods for evaluating designs   <

1.0 hr > Cluster K
statistical aspects of mechanical design   <

1.0 hr > Cluster L ⇒ precision engineering   < 2.0 hr > Cluster J

steady state analysis   < 1.0 hr > Cluster H ⇒ transient response   < 1.0 hr > Cluster A
steels: microstructure, heat treating &

properties   < 3.0 hr > Cluster J ⇒ welding   < 0.25 hr > Cluster E

strain (measurement of)   < 1.0 hr >
Cluster E ⇒ flexible mechanical elements   < 1.0 hr >

Cluster C

strain hardening   < 1.0 hr > Cluster F ⇒ strengthening mechanisms in metals &
alloys   < 1.0 hr > Cluster J
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strength of materials   < 2.0 hr > Cluster J ⇒ moment curvature relations   < 1.0 hr >
Cluster A

stress & equilibrium   < 1.0 hr > Cluster C ⇒ stress transformation   < 1.0 hr > Cluster E
stress & pressure in fluids   < 1.0 hr >

Cluster H ⇒ buoyancy   < 0.5 hr > Cluster C

stress & pressure in fluids   < 1.0 hr >
Cluster H ⇒ cylinders under pressure   < 1.0 hr >

Cluster E
stress & strain of deformable bodies   <

2.0 hr > Cluster E ⇒ linear elastic fracture mechanics   < 1.0 hr
> Cluster J

stress-strain relations   < 2.0 hr > Cluster F ⇒ strength of materials   < 2.0 hr > Cluster J
stress-strain relations   < 2.0 hr > Cluster F ⇒ stress intensity   < 1.0 hr > Cluster E

stress-strain relations   < 2.0 hr > Cluster F ⇒ stress-strain-temperature relations   < 1.0
hr > Cluster A

stress-strain-temperature relations   < 1.0
hr > Cluster A ⇒ stress in solids   < 2.0 hr > Cluster E

stresses, combined   < 1.0 hr > Cluster F ⇒ flexible mechanical elements   < 1.0 hr >
Cluster C

stresses, combined   < 1.0 hr > Cluster F ⇒ stress & equilibrium   < 1.0 hr > Cluster C

superposition   < 1.0 hr > Cluster G ⇒ solution of linear systems   < 1.0 hr >
Cluster C

system dynamics   < 5.0 hr > Cluster L ⇒ feedback control   < 2.0 hr > Cluster I

taylor series   < 1.0 hr > Cluster C ⇒ approximation of functions   < 1.0 hr >
Cluster D

temperature   < 1.0 hr > Cluster B ⇒ gases & vapors   < 1.0 hr > Cluster H
temperature   < 1.0 hr > Cluster B ⇒ ideal & real gases   < 2.0 hr > Cluster C
temperature   < 1.0 hr > Cluster B ⇒ states of matter   < 0.5 hr > Cluster A

tension & compression   < 1.0 hr > Cluster
E ⇒ flexure   < 1.0 hr > Cluster G

testing   < 1.0 hr > Cluster L ⇒ time domain response by numeric
simulation   < 1.0 hr > Cluster G

thermal behavior of materials   < 1.0 hr >
Cluster B ⇒ elastic properties of metals & ceramics   <

2.0 hr > Cluster J
thermal behavior of materials   < 1.0 hr >

Cluster B ⇒ elastic properties of metals & ceramics_2  
< 2.0 hr > Cluster F

thermodynamic concepts   < 1.0 hr >
Cluster B ⇒ enthalpy   < 0.5 hr > Cluster A

thermodynamic concepts   < 1.0 hr >
Cluster B ⇒ open systems   < 1.0 hr > Cluster I
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thermodynamic concepts   < 1.0 hr >
Cluster B ⇒ reversible flow in a control volume   < 1.0

hr > Cluster H
transducers   < 1.0 hr > Cluster A ⇒ a/d & d/a conversion   < 1.0 hr > Cluster B

transient response   < 1.0 hr > Cluster A ⇒ unsteady flow with uniform state in a
control volume   < 1.0 hr > Cluster H

uncertainty analysis   < 1.0 hr > Cluster L ⇒ reliability in design   < 1.0 hr > Cluster J
vector analysis   < 1.0 hr > Cluster E ⇒ eigenvalues   < 2.0 hr > Cluster I

vector analysis   < 1.0 hr > Cluster E ⇒ fluid velocity vector field   < 1.0 hr >
Cluster H

vector analysis   < 1.0 hr > Cluster E ⇒ linear systems   < 4.0 hr > Cluster L
vector analysis   < 1.0 hr > Cluster E ⇒ matlab   < 1.0 hr > Cluster I
vector analysis   < 1.0 hr > Cluster E ⇒ matrix operations   < 1.0 hr > Cluster F
vector analysis   < 1.0 hr > Cluster E ⇒ stokes` theorem   < 1.0 hr > Cluster A

vector analysis   < 1.0 hr > Cluster E ⇒ strains under shearing forces   < 2.0 hr >
Cluster I

vector analysis   < 1.0 hr > Cluster E ⇒ strains under torsional forces   < 1.0 hr >
Cluster I

vector analysis   < 1.0 hr > Cluster E ⇒ vector/matrix notation   < 1.0 hr > Cluster
D

vector operations   < 1.0 hr > Cluster E ⇒ gradients   < 1.0 hr > Cluster A
vector operations   < 1.0 hr > Cluster E ⇒ matrix operations   < 1.0 hr > Cluster F

vector spaces   < 1.0 hr > Cluster L ⇒ linear dependence/independence_2   < 1.0
hr > Cluster F

velocity (measurement of)   < 1.0 hr >
Cluster D ⇒ impulse & momentum   < 1.0 hr > Cluster

C
vibration measurements   < 1.0 hr >

Cluster I ⇒ free body diagrams   < 2.0 hr > Cluster C

work & energy   < 1.0 hr > Cluster B ⇒ first law of thermodynamics   < 2.0 hr >
Cluster A

yielding criteria   < 1.0 hr > Cluster J ⇒ creep   < 1.0 hr > Cluster E

yielding criteria   < 1.0 hr > Cluster J ⇒ uniaxial loading of materials   < 2.0 hr >
Cluster E

yielding criteria   < 1.0 hr > Cluster J ⇒ uniaxial tension   < 1.0 hr > Cluster E

Cross Cluster Links http://www.fairerscience.org/DEEP/pre_suc_cross_cluster.html

14 of 14 1/27/11 7:14 PM


