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Simulation and Performance Analysis of Generator Drop Impact in
Different Buffering Modes
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ABSTRACT: The work aims to compare the advantages and disadvantages of two buffering schemes and determine the
protection area for airdrop generators. A three-dimensional simulation model was established based on ANSYS/LS DYNA
finite element analysis software. The process of generator dropping and impacting concrete ground was simulated, and the
damage analysis of generator under two buffering schemes was compared. The deformation, stress change and damage
mode of generator during airdrop impact were analyzed. According to the simulation results, the honeycomb
cardboard buffer caused blade detachment due to uneven weight distribution, while the steel wire rope absorber
significantly reduced the maximum stress to 43.6% of the cardboard buffer, though it might rebound. The impact stress
from dropping to the ground was mainly concentrated on the bottom shell of the generator, connecting shaft, and diesel
engine base. It is feasible and effective to analyze the drop impact of generator by finite element simulation, which can
compare different buffering methods and greatly reduce the test cost, and can be applied to the safety design and
evaluation of airdrop generator.
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Fig.1 Generator airdrop model
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Fig.4 Grid division of the whole airdrop system and its key parts

% Fl Workbench/LS DYNA AAT &A% B H Bk
vk (ALE Sk ) BB L LR HLIE ST 48 & B L
— 5 B T B RV v b D R AR AR T 5 Ok HE LA P
BB RGO - B & L ST AR & R A s
B, < Dh—E M B 1 AR k7 ol b
XA HEEE 8 m/s Aoy, BT R R 1) XUGH
SR BE P R — A, P AR R LT AR 5 (W)
TR IEHRE N 10 m/s, BT = B AR S m, T
AR IR s 20 25 PR g b TR 2 , SR BER ops b TET )
TR ST HA S TV 10 m/s; ZHEHLSRIEE Z[H
A2 i 18 R PEE 48R 2% A ( Friction ), R T #E i B
K] ANSYS BROIAFAMATE T R (Pure Penalty ),

2 HRE5VR

2.1 EFRKIRE R

ARSCIERCT 2 FpZe by 58, 73l A s LR R Y
B 22, 2% DR A% FUAR Rl R BR A B B AR X 2 AN [ 36
BIE 2 vhAA et SR LA I A B i v i i T 8 - 3t
W, 3AT 2 MRS 7 S BB R . P S DR
LT e T AR G il T kv o o o T 25 0 7 ) 452 475
ISP, Herb i R BE L o S 7 S K B BILE g
O, B Bl P i i s 4Wtk . IIEL 5a sl IR

Effective
stress/MPa
7.237%10?
6.513x10? I
5.790%10*
5.066><102[
4.342x10?
3.619%10?
2.895%10?
2.171x10?
1.447x10?
7.237><18l

a Wi ML TET N 4 A5 45 7y [

W, S eHLIER TS bl e ARy R A R R ML
MR . R AL R i i e L Ak . AR IR Sa
HR o AT X, B Sb ok TR S £
G N OE L IV S ICINDY, 28 N UIRR e ck i ie
PRALER ST, k5] 723.7 MPa, HAb, TEIEEAR
W28 b T & B ALK % b b T A A T 3 AR Y
W, 6 fian, MK 6 halLIE H, K EPLEEK
I 5 7 06 5 AR % b T ek b TR IS 2 4545 B 7
Bt AR b f KR 1 e ik 5] 99.6 MPa,

2.2 WLBHERERSH

K7 Sk BHLIE B 22 2R 080 R2 A T Bk ol
If B s J A O N S P . P Ta SR Bk it T
BRI I IE, P AR EE L . AN Ta rhap
DATE Hh 00 22 208 a2 4 FIL TR ) 5F B0 R A2 N T3 B A,
T AR OO o el A RE , S LB RS2
JIWLR IR/ s 1B 7o Feo A A AL SRR s ) B A 45 3
T, A 76 AR, SRR BRI R L
M T A i re) R, R R ] L 2 e A [ i
R SRR Z . B Te 2 ity i Im s 4 AL G 3
IR TT Ze 18T, I 4 2 A v DX IR e o A e A —
2, R BAHURFRHRALE R MR 12924 315.7 MPa,
AN FN BT AR v 172, R T MR AR, N

Max: 723.7 MPa

b R0 S

P s D HUBLR T 06 5 A0l 2 o Bk % ook b T vy 46 4% 17 ) 11
Fig.5 Damage stress diagram of a generator buffered by honeycomb cardboard
dropping and impacting on ground
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Fig.7 Damage stress diagram of a generator with
steel wire rope shock absorber dropping and
impacting on ground
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