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Structural Analysis of the Lower Frame in the Multi—aerial Platform

Sung-Soo Kang*

ABSTRACT

This research focuses on structural stability of the multi-aerial platform. In this study, we conduct structural
analysis for the lower structures such as sub frame, out-trigger and chassis frame, by using a universal structural
analysis program NASTRAN based on 3D CAD data, material properties, load conditions and boundary conditions.
We confirm the position of local stress exceeding the yield strength, through structural analysis of 4 cases for load
conditions. As the results, it is possible to relax stress concentration in a way such as changing the thickness,
reinforcing the material of the lower frames.
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Fig. 1. Geometry of model
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Table 1. Mechanical properties of each material

Yield Modulus of . R .
. .. Poisson’s | Density
Material | strength elasticity ratio ke/m’]
[N/mm’] [GPa]
ATOS80 700 207 0.29 7850
STE690 677 205.9 0.29 7850
STE890 883 205.9 0.29 7850
SM490A 325 207 0.29 7850
SCM415 686 205.9 0.29 7850
S45C 370 207 0.29 7860
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Table 2. Number of node and element

Part Node Element

Sub frame 193,290 185,341

Out-trigger 170,900 157,383

Chassis frame 34,393 32,922
Link etc. - 249

Total 398,263 375,895

Table 3. Mass of CAD model and FE model [kg]

Part CAD FE Difference
Sub frame 6,835 3,924 2,911
Out-trigger 3,476 2,817 659
1 axis 4,760 4,760 -
Chassis
Pusher 1,000 1,000 -
frame
Boggy 4,090 4,088 -
Total 370 207 0.29
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Fig. 4. Loading condition
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Table 4. Boundary condition of each case

Case 1 Case 2 Case 3 Case 4
Case 1 123456 1356 - 36
Case 2 1356 123456 36 -
Case 3 36 - 1356 123456
Case 4 - 36 123456 1356
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Fig. 6. Calculation of reaction force for out-trigger
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Table 5. Reaction force of each out-trigger [kg]

FR Max. | FL Max. | RR Max. | RL Max.
FR 24,154 7,773 2,967 0
FL 7,592 24,613 0 3,807
RR 5,494 0 31,948 2,985
RL 0 7,773 2,325 30,448
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Table 6. Maximum vertical deflection of lower frame for
each case [mm]
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Fig. 7. Deformation of lower frame for case 3

Table 7. Maximum reaction force for each case [N]

Loading FR FL RR RL
Case 1 | 2.534ES5 | 6.391E4 | 5.347E4 -
Case 2 | 5.587E4 | 2.689ES - 4.601E4
Case 3 | 3.740E4 - 3.221ES | 1.133E4
Case 4 - 4.686E4 | 1.768E4 | 3.063ES5
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Table 8. Maximum stress for each case of sub frame

Yield
strength | Case 1 | Case 2 | Case 3 | Case 4
[N/mm’]

Material

ATOS80 700 7382 | 822.6 | 967.1 | 933.5

Loading FR FL RR RL SCM415 686 128.8 71 5.7 449.7
Case 1 - - - 113.7 SM490A 325 2485 | 256.1 79.2 79.2
Case 2 - - 122.4 - STE690 677 2359 | 2494 | 314.7 | 321.6
Case 3 - 27.4 - - STES890 883 7713 | 7109 | 811.7 | 988.1
Case 4 19.9 - - - STPG38 215 2355 | 2564 | 1158 | 121.8
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Table 9. Maximum stress for each case of out-trigger

Yield
strength | Case 1 | Case 2 | Case 3 | Case 4
[N/mm’]

Material

ATOS80" | 700 816.2 | 831.3 | 905.0 | 953.1

ATOS80% | 700 8162 | 7182 | 897.6 | 806.8

S45C 370 139.5 | 1389 | 1609 | 1579

SCM415 686 1345 | 1492 | 175.6 | 171.0

STE890 883 366.8 | 3854 | 459.8 | 472.7
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Fig. 8. Stress distribution of lower frame for case 3
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