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P to L Coupling Fixed by: 
- Updating Iyy
- Matching P data’s Q

Primary L Coupling Fixed by: 
- Correcting Wire Length 
    (1 cm longer, for lower f)
- Matching L data’s Q

Remember, L1’s LTV DOFs are scaled
to match model… extra factor of 10
from expected.

All DOFs of H1 are scaled
by the same factor, but 
don’t make any sense.

Unidentified mechanism
for V to L coupling

(Appears at on both OPOS)

Unexplained H1 only feature here
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Primary T Coupling Fixed by: 
- Correcting Wire Length 
    (10 cm longer, for lower f)
- Matching T data’s Q

Unidentified mechanism
for V to T coupling

R to T Coupling Fixed by: 
- Updating Ixx magnitude to match R data’s f
- Matching R data’s Q

Adding off-diagonal MoIs adds/explains P>R>T coupling 
- Added Ixy and Iyz 
- Magnitude of OD MoIs adjusted to match R/P/Y data’s f 
- Mode Q adjusted to match R/P/Y data’s Q

(Appears at on both OPOS)

All DOFs of H1 are scaled
by the same factor, but 
don’t make any sense.

Remember, L1’s LTV DOFs are scaled to match model… extra factor of 10 from expected.

Some sort of T to Y Coupling Here

Dubious Modeling:
Adding K_ty to stiffness matrix creates some T to Y coupling.
Adding a lever arm between CoM and T Force.
Currently shown in model
K_ty = (nBlades * K_yy)
            * (Distance between CoM and T Force)
         = (3 * 794.4 N/m)
            * 5 mm
         = 11916 N/rad
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V Mode fixed by:
- Increasing blade Young’s 
  Modulus (10%) to match f
- Matching V data’s Q

Unidentified mechanism
for R/P/Y to V coupling

(Appears at on both OPOS)

Some sort of Corkscrew V to Y coupling here.

Dubious Modeling:
Adding K_vy to stiffness matrix creates 
some V to Y coupling
Currently shown in model:
K_vy = K_vv 
             * (distance from CoM to Blade Tip)/2
             * sin( 10 deg )
          = 1424 N/m
             * 0.268 m
             * 0.17
          = 33 N/rad

All DOFs of H1 are scaled
by the same factor, but 
don’t make any sense.

Remember, L1’s LTV DOFs are scaled to match model… extra factor of 10 from expected.
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R Mode fixed by:
- Decreasing Ixx MoI to match f
- Matching R data’s Q

Adding off-diagonal MoIs adds/explains P>R coupling 
- Added Ixy 
- Magnitude of Ixy adjusted to match R/P data’s f 
- Mode Q adjusted to match R/P data’s Q

L mode (coupled in via P) fixed by:
- Correcting wire length
- Matching L data’s Q

All DOFs of H1 are scaled
by the same factor, but 
… make sense here … ??

Remember, L1’s RPY DOFs are scaled to match model… includes errant 1e6 from basis transform, AND extra factor of 10 from expected.

Adding off-diagonal MoIs adds/explains Y>R coupling 
- Added Ixz 
- Magnitude of Ixz adjusted to match Y data’s f 
- Mode Q adjusted to match Y data’s Q
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Adding off-diagonal MoIs adds/explains R>P  coupling 
- Added Ixy 
- Magnitude of Ixy adjusted to match R/P data’s f 
- Mode Q adjusted to match R/P data’s Q

P Mode fixed by:
- Decreasing Iyy MoI to match f
- Matching P data’s Q

All DOFs of H1 are scaled
by the same factor, but 
… make sense here … ??

L mode fixed by:
- Correcting wire length
- Matching L data’s Q

Remember, L1’s RPY DOFs are scaled to match model… includes errant 1e6 from basis transform, AND extra factor of 10 from expected.
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Adding off-diagonal MoIs adds/explains and R>Y coupling 
- Added Ixz 
- Magnitude of Ixz adjusted to match R data’s f 
- Mode Q adjusted to match R data’s Q

Y Mode fixed by:
- Decreasing Izz MoI to match f
- Matching Y data’s Q

Adding off-diagonal MoIs adds/explains P>Y  coupling 
- Added Iyz 
- Magnitude of Ixy adjusted to match P data’s f 
- Mode Q adjusted to match P data’s Q

This is the corkscrew V to Y coupling here.

See Dubious Modeling explanation in V to V TF

Off-diagonal MoIs Ixz and Iyz,
coupling R to Y and P to Y,

all contribute here

All DOFs of H1 are scaled
by the same factor, but 
doesn’t make any sense

Remember, L1’s RPY DOFs are scaled to match model… includes errant 1e6 from basis transform, AND extra factor of 10 from expected.

plus dubious V to Y modeling,


