
Curved Grid



Introduction

Some problems are better tackled when working on a structured grid 
constructed on a curvilinear basis. This is particularly so for models 
with curved structure.

*



Controls

• The bend for cylindrical axis has the axis of rotation as the local z axis 
of the coordinate system defined by the axis command

• The vector connecting the neutral point to the origin of the local 
coordinate system controls the radius of curvature of the bend 
command

• It the vector is not perpendicular to the axis of rotation, the radius of 
curvature will depend on location along axis of rotation. If it is 
perpendicular to the axis of rotation, the radius of curvature is 
constant. If it is parallel the radius of rotation presents a full cone

• Both of the axes in the plane perpendicular to axis of rotation can be 
the neutral axes. The res



Cylindrical Axes



Neutral Point

Control of the bend operation achieved 
with neutral point vector

Relative distance determines the radius of 
curvature

For cylindrical bend, neutral point position 
vector is in radial plane

Neutral point vector is parallel to nodal 
axis



Arc Basis

Cylindrical coordinate system has a basis 
vector that describes an arc.

Perpendicular to neutral point vector

Arc axis coordinates assigned to outer arc.

Radius of curvature refers to outer arc.

Subtended angle arclength / radius radians



Example 1



Example 2



Defining Geometry

• Grid is already defined

• None nodal site commands can

be used to generate geometry to 
be mapped onto grid



• Commands like cyln will still 
operate as they normally do

• Take care that the coordinates are 
correctly defined

Material Mapping Commands



Things to watch out for

• Avoid including the region near the centre of rotation. Nodes are very 
close to each other. This will crash the time step

• There is a circumferential axis. Coordinate intepretation will be 
different.

• Be careful with boundary conditions. These operate at the extremes 
of the axes, which are distinct from the usual intepretation of x, y, z 
being r, \theta and z' instead even though the command uses xmax, 
ymax etc

• Boundary condition errors will present with an error message 
about excess element angle



Meshing



Mixed Grid


