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Analysis of Effects of Water Entry Condition Parameters on
Impact Characteristics of Recovery Module
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Abstract: To analyze the effects of water entry condition parameters on impact characteristics of
recovery module, this paper presents a method of water entry simulation based on Arbitrary La-
grange-Euler (ALE) . The simulation method was validated by water entry theoretic analysis
method of spherical-bottomed structures. The effects of water entry velocity and angle on impact
characteristics were analyzed by finite element simulations under different conditions. The results
show that the water entry process of recovery module can be simulated effectively by the FE model
of module & fluid in this paper. The maximum impact acceleration of module is directly propor-
tional to the entry velocity and the impact acceleration could be reduced when module entry water
inclined. These results may provide guidance for the structures design of new module and water
entry tests, thus reducing the number of tests and shortening the development cycle.
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Fig. 1 Finite element model of recovery module
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Fig. 2 Finite element model of module & fluid
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Fig. 3 Impact characteristic curves of water entry

B 4 25t TR A K AR B G LS B
ZIKEE D =REE, HaBxng: (a) Oms,
FEFFERZ); (b)) 10ms, #6432 fil K 1w B 21



52 FL AR A 2019 4E 7 H

(¢) 27ms, HELJ7 I RBFZ]; (4 70ms, 1.4m, HEAEAIKIG 800ms B ZI, 1 B G 44 5T O

T EE A L5 2 AU 2] (e) 90ms, i HEEREN 0, MMk H T A B F )RR W Bisd; i

M 225 3 NIRRT Z; (D) 800ms, ARMRJE.OiF AR S50 3 L 1) ks in BB W R 16. 92, HIRAE

KB Z 27ms BF 21, 55 2 PNUEMH 6.2¢, I TE 70ms
WP B REAE R AT AL, B AR A K IR KR B A,

Contour Plot S . Contour Plot
Pressure(Scalar value, Mid) 1:DITCHNG_ODeg_8mps_S5T Pressure(Scalar value, Mid) 1:DITCHNG_ODeg_8mps_55T
Simple Arerage Loadcase 1: Time=0.0000e+000: Frame 1 Simple Arerage Loadease 1: Time=1.0023¢-002: Frame 2
3.519E-01 3.519E-01
1700E-01
1601E-01
1501E-01
1.402E-01
1303E-01
1204E-01
1104E-01
1.003E-01
4.633E-01
| = No result
Max=3.519E-01 Max=3.519E-01
Node 2013492 Node 2013492
Min=4.633E-02 Min=4.633E-02
Node 3532270 Node 2532270
z Z
Y V\T/Vx
el
(a) Oms (b) 10ms
Contour Plot Contour Plot
Pressure(Scalar value, Mid) LDITCHNG._0Deg Smps_55T Pressure(Scalar value, Mid) 1:DITCHNG_0Deg_8mps_55T
Simple Arerage Loadease 1: Time=3.0030e-002: Frame 4 Simple Arerage Loadease 1: Time=7.0059¢-002: Frame 8
3.519E-01 3.519E-01
1.700E-01 1700E-01
1601E-01 1601E-01
1501E-01 1S01E-01
1:402E-01 1402E-01
1303E-01 1303E-01
1204E-01 1204E-01
1104E-01 1104E-01
1.005E-01 1.005E-01
4.633E01 4:633E-01
= No result = No result
Max=3.519E-01 x=3.519F-
Node Node 2013492
Min=4.633E-02

Min=4.633E-02

Node 3532270 Node 2532270

(¢) 27ms (d) 70ms

Contour Plot Contour Plot

Pressure(Scalar value, Mid) L:DITCHNG_ODeg_8mps_55T Pressure(Scalar value, Mid) 1:DITCHNG_ODeg_8mps_55T
Simple Arerage Loadcase 1: Time=9.0033¢-002: Frame 10 Simple Arerage Loadcase 1: Time=8.0000e-001: Frame 81
3.519E-01

(e) 90ms (f) 800ms
B4 MANABRRNKEEHZE

Fig. 4 Pressure contour of water at typical moments
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Fig. 5 Comparison of the impact characteristic

curve in different water entry velocities
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Fig. 6 Schematic diagrams of different water entry angles
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curve in different water entry angles
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