
Appendix B 

Special Coordinate Systems 

This appendix lists basic relations for some special orthogonal curvilinear coordi­
nate systems. Coordinates and base vectors are expressed in terms of the Carte­
sian system (x, y, z). In addition, physical stress and deformation components are 
used. 

B.l Cylindrical Polar Coordinates 

The geometry in shown in Fig. B.l. 

Fig. B.l Cylindrical polar coordinate system. 
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384 Special Coordinate Systems 

Geometry: 

(x1,x2,x3) = (r,9,z) 

x = rcos8, r = (x2 + y2)1'2 

y = rsm9, 9 = t&n~l (y / x) 
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Spherical Polar Coordinates 385 

Fig. B.2 Spherical polar coordinate system. 

Deformation gradient: 
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B.2 Spherical Polar Coordinates 

The geometry in shown in Fig. B.2. 

Geometry: 

{x\x2,xi) = (r,e, 
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386 Special Coordinate Systems 

x = r sin 9 cos <j) 

y = r sin 9 sin <f> 

z — r cos 9 
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Toroidal Coordinates 387 

Equations of motion: 
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B.3 Toroidal Coordinates 

Because of the complexity of some general expressions, only basic geometric 
relations are listed below (see Fig. B.3). 

(x\x2,xi) = (r,9,$) 

x = (b + r cos <j>) cos ( 

y = (b + r cos </>) sin 6 

z = r sin 6 
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Fig. B.3 Toroidal coordinate system. 
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