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Abstract This paper discusses the dynamics stress of each boom, which occurs as a result of the conflicts on a
multi-joint boom at the end effector and structure. In this process, CATIA was applied to create 3D modeling,
ADAMS and ANSYS were then performed using mesh analysis by obtaining the stress data to create a MNF(Modal
Neutral File) of multi-joint boom. Two types of MNF models were analyzed using ADAMS FFT(Fast Fourier
Transform) performing to check the validity of each model. In this process, the models were verified by ADAMS,
which performs the dynamic characteristics of conflict. The ADAMS Durability was used to analyze the maximum
stress between the multi-joint boom and structure.
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[Table 1] Parameters of booms

Length [mm] Masslkg]
1st sliding boom 5,133 1008.6
2nd silding boom 5,004 615.1
3rd silding boom 5,283 589.5
1st refracting 2,309 186.9
2nd refracting 2,659 130.2
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[Fig. 2] Configuration for FFT solver model
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[Table 2] Result of FFT solver

T -axis [Hz] y-axis [deg]
ANSYS 1.1719 1.0399
ADAMS 1.2305 0.8663
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[Fig. 4] Result of ADAMS model FFT
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[Fig. 5] Configuration for y axis of rotation
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[Fig. 61 Force response for y axis of rotation
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[Fig. 71 Configuration for z axis of rotation
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[Table 3] Hot spot table for each boom of y axis

rotation
Model= MODEL_1 Analysis= Last_Run Time = 0to 5 sec
Top 10 Hot Spots Abs Radius= 0.0 meter
Hot Spot Stress Node Time Location wrt LPRF {meter)
# (newton/meter**2) id (sec) X Y z

1 5.09279e+008 48141 448 038298 | 019  -0.195258
4.90596e+008 43159 448 0392093 | 019 -0.214937
4.891732+008 12279 448 0.38908 | 0.198 | 0.214716
4.67419e+008 37246 448 0.39492 | 019 | 0.214937
4.43866e+008 24 448 | -0.354903 | 019 | 0.214937

4.34583e+008 37226 448
4.10316e+008 22656 448
4.05183e+008 37228 448
3.74649e+008 13165 448
3.709292+008 48137 448

0.364236 | 019 | 0.19526
0.354945 | 0198 | -0.214716
0.384242 | 019 | 0.19526
0.375597 | 0198 | 02345

0.351775 | 019 | -0.214859
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(a) 1st Boom
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| Model= MODEL_1 |Ana\ysws: Last_Run | Time = 0to 5 sec ‘ Model= MODEL_1 ‘Analysis= Last_Run | Time =0to 5 sec
| Tap 10 Hat Spots | abs | Radius= 0.0 meter \ Top 10 Hot Spots | Abs | Radius= 0.0 meter
|HotSp0t| Stress | Node | Time | Location wrt LPRF {meter) ‘HutSput| Stress ‘ Node ‘ Time | Location wit LPRF {meter)
| # |(new10m’meter"2)| id | (sec) | X ‘ Y | z ‘ # |[newl0n!meter"'2)‘ id ‘ (sec) | X | Y | z
| 1| moter | mes | ozst | 00472 | 000517845 R TS | aate | a2z [ 4879 [013838 | 0213
| 2 | 2699 83 | 8847 | 251 | 0 \n,wz | 00052294 |2 | 17ase | 230 422 25091 | 018 | 0209
| 3 | e | a5 | 251 004547 | 0472 |-0.00670802 R | 231 422 2525 | 018 | 0209
| 4 | mue s | 281 | 0 | 0172 | -0.0143628 R RZES | 239 422 24848 | 018 | 0209
[ & [ s [ [ o2st [0 0472 [ 0014137 |5 | | 422 | 422 [ 4856% | 0135348 | 0202475
[ 6 [ e | 3s0s | 250 [-00197745 0472 [-0.0068215 |6 | 1 |22 | 422 [259% [ 018 | 0209
| 7 | 20ms | #6065 | 251 |00152402 | 018 | 0.0144179 \ 7 | 172442 \zazaa \ 42 |-z,45945| 0.1 | 0209
| & | ezt | 309 | 250 [-00uEM47 0172 | 00133823 |8 [ rum | 23 | a2z [2%%2 [ 018 | 0209
| 9 | moss | 307 | 250 |[-00M45M7 0172 | 00260975 [y [ | 234 | 422 [2%9% [ 018 | 0209
| 10 | 1901.06 | 4158 | 251 |-n,msma \n,wz | 0.0124653 RS |23 42 |24 | 018 | 0209
(b) 2nd Boom (b) 2nd Boom
‘ Model= MODEL _1 ‘AnalysiF Last_Run ‘ Time = 0to 5 sec ‘ Model= MODEL_1 |Ana\ysws=Last_Run ‘ Time = ( to 5 sec
‘ Top 10 Hot Spots | Abs ‘ Radius= 0.0 meter ‘ Top 10 Hot Spots | Abs ‘ Radius= 0.0 meter
|HotSpot | Stress | MNode | Time | Locationwrt LPRF (meter |HotSpot | Stress | Nods | Time | Location wit LPRF (meter)
[ % ewoumeter2)  d | (se) X Y | I [ ¢ newtowmeter2) [ @ | () | X [ Y [z
|1 | sanmuestos | 26633 | 389 261504 | 0143 ]W [ | 1oms3es000 | 26633 | 458 26104 [ 043 0203
|2 | satieve00s | 2699 | 389 | 26922 | -0 13 ]W |2 | 13m08Ge+008 | 26640 | 458 | 278636 | 0438 0208
| 3 5M2e06 | 26640 | 389 2783 01435 W |3 136363008 | 25025 | 459 270078 | 0120276 IW
[ 4 | satore00s | 26950 | 389 [ 26MB2 0.3 0208 |4 | 136878008 | 26628 | 459 251482 | 01435 IW
[ & | dwmtes00s | 26025 | 389 270078 0120276 0209 [ [ eedte00s | 26969 | 459 269622 [ 043 [0208
| 6| 540BAe+006 | 26061 | 389 273831 | QM43 ]W |6 137T16+008 | 26642 | 450 279545 | 0435 IW
|7 5409006 | 26628 | 389 2EME2 | 01435 ]W |7 | 136760:008 | 26950 | 459 25182 | 01435 IW
|8 | 53930006 | 26642 | 389 279545 | 04435 ]W |8 | 1365054008 | 26961 | 450 273831 | 0135 IW
|9 53%16e:006 | 24950 | 389 2667M 0103075 ]W |9 1364403000 | 24919 | 453 252083 | 0120276 IW
| 10| 53907ex006 | 26032 | 389 276087 | -0123716 ]W \ 10 \ 1.36304¢+003 | 24958 | 459 \-2.58734 |-0.103575 IW

(c) 3rd Boom

[Table 4] Hot spot table for

rotation

each boom of z axis

Model= MODEL_1

| Analysis= Last_Run

Time =( to 5 sec

I Top 10 Hot Spots | Abs } Radius= 0.0 meter
|HotSp0t| Stress | Node | Time ‘ Location wrt LPRF (meter)
| #  |mewtonimeter=2) | i@ | (sec) X Y | I

| 1 | 71433124008 | 43141 | 495 ‘-0,38296 \-0,19 |-D,195258
| 2| 688136e+008 | 48159 | 436 0302093 | 019 |-0214937
| 3| 6861562+008 | 12279 | 495 038908 0198 | 0214716
| 4| 6soeles008 | I246 | 495 030402 019 | 0214937
| 5| 62596e+000 | I7224 | 435 0354903 019 | 0214837
| 6 | coogberons | 37226 | 495 036423 019 | 019526
| 7| STl | 22656 | 495 -0.354%5 | 0198 |-0204716
| 8 | 5 53342+008 | 37228 | 495 \-0,3542:12 \ 019 |n,19525
| 9| s27es008 | 13165 | 495 0375697 0138 | 02345
| 10| 5202794008 | 48137 | 436 0361776 | 019 |-0214869

(a) 1st Boom
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(c) 3rd Boom

(a) 1st Boom

(b) 2nd Boom
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(c) 3rd Boom

[Fig. 10] Hot spot table position of each boom of y
axis rotation

(a) 1st Boom

(b) 2nd Boom

(c) 3rd Boom

[Fig. 111 Hot spot table position of each boom of z
axis rotation
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