%41 6 wmOE 5 W & Vol. 41, No. 6
2021 4 6 EXPLOSION AND SHOCK WAVES Jun., 2021

DOI: 10.11883/bzycj-2020-0269

BIEE T FHES B TR KR =
S B 7SR N BY 20

KEE,E T8 U
(o 1 TR 2 B AL TRDRHIETE R, DI 44 621999)

TEEE: SR FH A = Ik ol 8 o A0 70 S 0T A0 AR K e A 2, R LB R o G R TR A 5 A (BRI A IO Ik
N AR (BB ) 1) 31 Sl S A R 64T T 12453 HT, BRAS T ) A0 A% ) L fR AT A oA R T A B SR o L R R P AT A . SR
ST A A AT A, A8 3 4 1 AR B IR AT T B g R Sy B A o AL st Bt 22 (B = Bk v 2 e 5 o R 2R e A 43 B R )
it A 10 (S % F AL L B S I B e M i 7 1 0 1940 5 AR, IR A M BE 5T T R K e X 4 R B B AR S
AT 8 T 0 5 = A ok o DA 1) B 1 LA B 3R A 0 R A A R B AE S BN T, 5 6 25 0 11 PR W IR 2 330 23 SR AT 5%
S HE 2 A X TG B (B0 AT: 76 300 M Sl 2 M 7 PRSI o E PR Y T e IRAE AR I LR 20 2 28 A 4 SR A B 2 L I SR B, AR
1) 437 % fe A H B0 7 v 5 T B B 5 24 28 Ao 0 S A A 20 B I SR e 0 B, AR AR T K U A ) A7 B 3K ) KA B T
AR B B 0 X . B R0 I AT AR A 40 BT, R FRAR T AN TR S i R 2 B0 R e AR T 1 SR 4 X (O ) S 2
Ao I 1 09 725 A JIT 00 A 3 S 19 B3 R O ) 394 DRk A o 3 A AT 9 AR A5 0 R KE R 0 24 o 48 A i R ) 5 T R, T O R A
VAT VL R 5 M By b T SR e 5 %

IR MR AR BRI : PR B s BhAS A R 43 X A

FESZES: 0383; TI02 EfRZERMARES: 13035 XEKFRERS: A

Influence of blast loading parameters on elastic dynamic response
of an infinite-length cylindrical shell

ZHANG Pengzhou, DONG Qi, YANG Sha
(Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621999, Sichuan, China)

Abstract: The elastic dynamic response of an infinite-length cylindrical shell (equivalent plane strain ring) was analyzed by
using the single degree of freedom (SDOF) model under blast loading with triangular pulse load and quasi-static pressure load.
The analytical solutions of radial displacement response and amplitude of elastic response under quasi-hydrostatic load were
obtained. Based on the analytical solution, the influence of load pressure and the moment of the load boundary point (i.e. the
time instant at which the triangular pulse load ends and the quasi-static pressure load begins) on the maximum radial
displacement and the amplitude of elastic response in quasi-static pressure stage was analyzed by the control variable method,
and the influence of explosion load on the structural response was further studied. The influence of blast loading on the elastic
dynamic response of the infinite-length cylindrical shell was studied through the ratio of quasi-static pressure amplitude to
triangular pulse peak value and the moment of the load boundary point, combined with the breathing vibration frequency of the
structure. It is found that there is a critical time, when the moment of the load boundary point is earlier than the critical
moment, the maximum value of radial displacement appears in the quasi-static pressure stage; when the moment of the load

boundary point is later than the critical moment, the maximum value of radial displacement can be conveniently determined
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according to the obtained partition diagram of load stage. Based on the analysis of the above analytical solution, the monotonic
zonal diagram of the amplitude variation in quasi-hydrostatic stage caused by the triangular pulse load peak value and quasi-
hydrostatic load peak value has obtained, which is convenient to distinguish the increasing and decreasing trend of the
amplitude in quasi-hydrostatic stage caused by the load pressure variation. By obtaining the influence of explosion pressure
load on the structural response, the current study may provide some guidance for the design of explosion vessels and the basic
research of structural protection.

Keywords: explosion vessel; blast loading; infinite-length cylindrical shell; dynamic response; zoning diagram
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Fig. 10 Amplitude variation curves of quasi-static pressure stage with different A
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