
is reliable and suitable for practical applications in IGA.460
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Figure 9: Error convergence and Frobenius condition number of stiffness matrix during h-refinement

Next, we solve Poisson’s equation (51) over the volumetric male screw geometry shown in Fig. 7. Prior to461

the IGA simulation, we perform one degree elevation along the z-direction to obtain a tri-quadratic B-spline462

representation. The exact solution is uexact = e
x2+y2

r2 sin( zπm ), where r = 36 and m = 200.463

Figure 10: IGA solution and absolute error colormap of 3D screw geometry (DOFs = 30704).

The numerical solution and its corresponding absolute error colormap, with degrees-of-freedom (DOFs)464

of 30704, are shown in Fig. 10. In Fig. 11, we plot the error convergence results for uniform h-refinements.465

One can see that the theoretical optimal convergence rate is attained for both L2 norm error and H1 norm466

error, which implies that our parameterization is IGA-suitable.467
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