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Accepted 10 September 2013 (SLR) systems have been developed in different forms and for different

areas. The structural integrity of the tracking mount is essential for it to be
able to track ahigh-speed satellite precisely, overcoming the various external
and internal disturbances and operating conditions. In this study, the
analysisof a tracking mountwas performed for weight, wind loads, and inertia
loads in order to verify itssoundness. The resultsof the comparison between
aluminum and steel were analyzed in order to select the optimal material
for the fork and main housing part.In addition, the natural frequency and
mode shape werepredicted. Optimal material selection and structural integrity
will also be verified usingstatic analysis.
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(a) ISO view (b) Half view

Fig. 1 Finite element model for tracking mount

Triangular Option
(not recommended)

MNOP 1
X

n

y X, = Element x-axis If ESYS Is not provided.

Pyramid Option
nol recommended
X = Element x-axis if ESYS is provided.

(a) SOLIDI185 Element (b) SHELL181 Element

Fig. 2 Applied solid and shell element for finite element model

Fig. 3 3-dimensional surface shape(SURF154) of the elements
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Fig. 4 Boundary conditions applied in static analysis

Table 1 Number of elements used in the flow analysis

Element Number [EA]
Fluid cells 1,211,160
Partial cells 208,623

Table 2 Wind load calculations for instantaneous wind velocity

(45 ms)
Z-dir.
Parameter Total X-dir. | Y-dir. | (Horizontal Aria
Value . [m7]
Dir.)
Normal | »oiso | 269 | 2206 | 28371 | 292
Force [N] ’ ’ ’ ’ ’
Friction
Force [N] 23.2 0.03 -0.16 23.2 29.2
Force [N] 2869.0 -26.9 -222.8 2860.2 29.2
Torque
[N*m] 42759 | 4275.5 6.78 57.3 292
Surface | 95 0 0 0 292
area [m’]
Torque of
4251.3 | 42509 6.86 573 29.2

Normal force

Torque of

. 24.6 24.6 -0.07 0.024 292
Friction force

ol
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Table 3 Material properties of each component

Young's | Poisso

I\N/Ijltzg:rl Part name |Modulus| n's Ef;?:)}i Description
[Pa] | Ratio
1 Rising block | 3erg | 03 | 7200 | Fc300
body
2 Body base | 138E9 | 03 | 7200 | FC300
3 Base support | 5000 | 03 | 7800 | A240
plate
4 Optical pipe | 060 | 03 | 7800 | A240
main
Base bearing
5 : 200E9 | 03 | 7800 | A240
mner cover
6 Base body shaft| 200E9 | 0.3 7800 A240
7 AZ encoder | 00p0 | 03 | 7800 | A240
support flange
8 Resolver gear | 200E9 | 0.3 7800 A240
9 AZ encoder 200E9 0.3 7800 A240
jo | Bearing Outer | 5000 | 03 | 7800 | A240
Cover
11 AZ encoder | om0 | 05 | 7800 | A240
housing
12 |Rotor fix flange| 200E9 | 0.3 7800 A240
i3 | Fork | AL | 66E9 | 033 | 2800 | AL60GI
body | Steel | 200E9 | 0.3 | 7800 | FC300
14 Fork cover | 200E9 | 03 | 7800 | A240
15| Optical support | 00m0 |03 1 2000 | A240

tube

Casting
6 EL AL 66E9 | 033 | 2800 Alloy

housing
Steel | 138E9 | 0.3 | 7200 A48

17 Cro§s roller 200E9 | 0.3 | 7800 A240
bearing over

8 Cr0§s roller 200E9 | 0.3 | 7800 A240
bearing shaft

19  |Optical assembly| 200E9 | 0.3 7800 A240

20 Optical tube | 200E9 | 0.3 7800 A240
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Fig. 5 Stress anslysis result for the combined load(Aluminium)
(Si=24.3 MPa)
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Fig. 6 Stress analysis result for combined load (Steel) (S=27.7
MPa)
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NODAL SOLUTION
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Fig. 7 Displacement analysis result for the combined load

(Aluminium) (Disp = 0.943 mm)
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Fig. 8 Displacement analysis result for the combined load
(Steel) (Disp = 0.871 mm)
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Table 4 Modal frequencies & Mode shape of tracking mount

system
Modal frequencies [Hz]
Mode No. Mode shape
On steel | On aluminum
Ist bending mode
Ist 328 33.3 (X-dir. on left & right)
Ist bending mode
2nd 36.5 35.2 (z-dir.)
(Z-dir. on front & rear)
shell mode of
3rd 794 773 Optical assembly
shell mode of
4th 838 838 Optical assembly
shell mode of
Sth 7.1 958 Optical assembly
6th 106.3 110.0 shell & bending mode
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Fig. 9 Harmonic response analysis results of tracking mount

system (Aluminum)
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Fig. 10 Harmonic response analysis results of tracking mount
system (Steel)
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Table 5 Allowable yield strength and fatigue strength of steel
and aluminum

Calculated
Results [MPa]

Fatigue

Strength (St) [MPa] Status

Materials

On applied steel

90
on fork plate

> 27.7 Safe

On applied

AL6061 %

> 243 Safe
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