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Osteoclasts Osteoclasts - - dissolving bone

Osteoblasts Osteoblasts - - remodelling

Periosteum reactions: tearing!breaking!stretching

Osteomyelitis!malignant neoplasms!osteosarcoma!

chondrosarcoma!fibrosarcoma!lymphoma!metastasis

  Normal                             Osteoporosis

100.000  osteoporosis related fractures yearly in Sweden
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Bone from examined turkey



Observations of exercise stimulatedObservations of exercise stimulated

bone growthbone growth

(Lanyon and Rubin, 84)



Observations of exercise stimulatedObservations of exercise stimulated

bone growthbone growth

(Lanyon and Rubin, 84, Judex, Zernicke, 00)















Evolving Surface Morphology
Asaro-Tiller (1972), Grinfeld (1986, 1993),

Srolovitz (1989), Freund (1995), Kung-Suk (2000)

Chemical potential,

! = Uc + U

Uc surface energy, U elastic strain energy

Surface diffusion

h,t = D!2!

Fluid

h,t = k !



 
 

Governing equations: 
 

 

   
 
 
or  

 

 
 

@h

@t

= L1

✓
�

@

2
h

@x

2

k

2
µ

@h

@x

◆

@h

@t

= L2
@

2

@x

2

✓
��

@

2
h

@x

2
+

k

2
µ

@h

@x

◆

10(99)



Biofilm

Aggressive agents

Metallic substrate

Stimulated wave length λ ∝ γ /E

σ σ
SD - surface diffusion

SC - stress corrosion

SD SC

Metallic substrate

Biocorrosion
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