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Examples of industrial work

« Sampson post of pumping unit (1991-1992)

Mass: Mass:
2280kg 1421kg

Displacement: Displacement:
4.4 mm 3.1 mm

Max. stress: Max. stress:
132 MPa 58 MPa




Examples of industrial work (2)

» Workover rig mast (1993-1994)

: |
Max. stress: 325 MPa Max. stress: 180 MPa




Examples of industrial work (3)

Further studies
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Examples of industrial work (4)

» FRP sucker rod End-fitting (1997-1998)

Epoxy Area of high stress concentration Crack Composite (FRP)

Fatigue cycles: 6.9 million Fatigue cycles: 2.4 million

Idea for further
improvement




Examples of industrial work (5)
o HITFFEEIRQ2011)

A0,

K B 5 BT 39.5980 PR By BB 252740
SR K 8.1e2mm SR RKEE: 6.5¢2 mm




Examples of industrial work (6)

» Forming process of spiral welded pipes (1999)
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physical model

SRV

&

i

oLl

physical theory: elsctromagnetism, continuum mechanics,

nuclear physics, ...

asumptions static, harmonic, transient analysis

2D, 2D, axisymmetric, shell, ...

type of material {elastic, plastic, ....)
kinematics (large deformations, ...)

load case

:

mathematical model

choice of coordinate system, units, indapendent variables
1

differential equations, integral equations
boundary and initial conditions
constraints

Y

numerical model for FEM, BEM , FDM , ...

aslement type: triangular, no. of nodes, integration order, ..,

mesh density: coarse, locally refined, _..

solution parameters  error bounds, tolerances,

B

time integration, iteration, ...

L
accuracy of sclution
of mathematical model

l

| " interpretation of results:
experlence, common sense

{ engineering solution

refine num. model,
adaptivity

___. improve phys. modall,
_ modify assumptions _
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»Promising applications

Nanotube-reinforced polymers

Matrix

CNT

Representative Volume Element (RVE)

> Numerical simulation model

RVE including curved CNTs

FEM/BEM Mesh for a quarter of an RVE
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