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Design and Verification of Shock Absorber for a Spent Fuel Cask

LAN Tian-bao, ZHU S-qi, LIU Xuan

(China Nuclear Power Engineering Co., Ltd., Beijing 100840, China)

ABSTRACT: The work aims to develop a shock absorber for a transport cask and investigate the effects of the size of the
shock absorber and the dispersion of the filling material on the design of the shock absorber. The effect of shock absorber
size on the damping effect of the transport cask was analyzed and calculated. The dispersion of wood compression
strength was obtained by compressive strength test of wood, and the 9 m over center of gravity angle drop analysis of the
transport container was carried out through the finite element method. And the 9 m over center of gravity angle drop test
was carried out for verification. Generally speaking, the larger the size of the shock absorber, the more energy it ab-
sorbed; but if its size exceeded a certain point, the damping effect decreased instead. The filling wood of low compressive
strength absorbed less energy than that of high compressive strength. But when the compressive strength of the filling
wood was large, the rigid shock absorber would lead to the peak acceleration of the rigid cask body. The shock absorber is
well designed and meets the specification requirements. The mechanical property dispersion of the filling wood will have
an impact on the design. Therefore, with the use of wood as a cushioning and shock absorption filling material, the impact
of wood compressive strength dispersion of the cushioning effect should be considered.

KEY WORDS: shock absorber; filling material; wood dispersion; drop analysis; shock and energy absorption

ZIRRHZ A SIS W R N Z R L TR BB R AR I TR, i e R A HEA
#, BER R ERZ AR KR LR BT A, Z 08 RS A UO, BERIE MR G S MRL R T

Wi B EE: 2022-08—20
EEEN: 2X2% (1990—), ¥, T,



a4k £1H

PR, e RS A AR R R B S RIE - 295 -

1 25 RS 5 H A M B AR He 52 AN 1A, B0 T
JRBHZ B 25 4% O A BE iz fi = IR AR HE B B kL o
1, T B R RS A e D B = R LA
B, HaskE ek, Rk, s ETEs
1A AR IR . BT B A e B T s
ORI T EREYE, FIRBERA A2 i | iiES
ey, RS TR, ik, ZBRBLE A
IR A U TR A SR Dl RS 4 1 T RE 2 1 £ i i
FRTE 2 BN AN AR vhly VR T BE S W I B, 2R A b
TR AT 25 B N A 3 R, o RIS A o
AN T TR

YR B, W R AR R B R S RS
BB AR AL RR , NI ST A R F2 LT RE S 2% i
RE, 762 BSNERER AT vh s VE RS, ST MR & AR v Pk
ARTE T WS RE B, AR AN BGE B 0. 78 P9 SR FE b
RHOFEA, RUEE 725 0 se vk IR Ay i
TR A bR I - e ML RIS T 9 ot 42 42 32 i B
T2 ) # GB 11086—2019 AR Y RLED, H HIRAR e
J9 9 m BRIEIEKU, RUR AR BT AR, R
iEY, PR ATEA —E R S8, [H
s i A2 S 45 5 4 R0 W RE 4 A o

VB A 1 S 70 A R 2 52 i R A BE Y 3R I
R, HET, WHABETARAA AR . R 4
W . R AR, 57 2EPERE 2 8O SR Ak 1
SEM; [RRE R A0 3R S IR L IR W BB RS AN IR A1, X
HZRTIRR,; SesmarRaEaE  RAEE S — 45 E 7
W], BRI AN AR A FR E BRI IR o AR M AE R0
AT B AR E TR, EE TN R31iE
s aw I A R AR s JEE NAC RAis i 7
I FEATRER A AR AYY; FE RY izt &
AR HUFEAT LR B AR A TOY, A B SR ST I TR
WA, RMAMRDEN A2 . &) Z IR R,
AMW S TR NEBRAFEE, FREXNEAR.
A AN [ 305 FBE 5 A (i) o 2k 3o 5 R 4 1 #) 4%
AT T 530, AT T RARMAERF Bifr . IR
R BRI - AR I ZR . WFFE N B R IR & K X
RE IR Ao BE A — 2 2, 35 KR T PR 2L
JE4E5E B . WRERE 1 & LT R I A gioR ST
WL SRR R WInE S ERE . IRART RS T
THX) AR AL 12 PERE S i T SR Y, IF N ZE 4
S5 BT PR 5 TR AT B . AR AT BOUE R R A
Maoetapk, o RS HES 2 SO AR 22 T2
PERE M4 e, JER TS, AR, 5% 3 AT
U — 5% ) S A% 1 SRR RE T L. B TR
KZ|mE . G, MKSEREEFE FEIHRE Mo
RSP RIEEBAN—, W ERI LB Ak, X
AR B SRR R T AR KA #hE, — B 1 X
K AR FEAT LI S S0 B, SIFR A2, X L AE
IR AR A B o T LA FHAR AR R S e 41 R 75 2255

F& H AT XA Y R
1 BESRRTE HH) 22

TEizkiy | 2 EAF R, AR A B R B N
FITERAE, R xR Ak Bt 2T i ik, RS LA%L
AN B D8 A 5 WOV ™ AR B B BE , B PR A
(OS2 3 A SRV R BREE P, I PR UE 75 45 45 1) 52 48 A1
PEAEEOR . QIR 1 s, Z BARHE i 2 de e s —
Je 2 e A A A LN W, 5 A A A S D A% A 445
Y, VBl A IE B T T LRI I e, R
PR BRI

K1 sk s as st

Fig.1 Structure schematic of a cask
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Fig.2 Key dimensions of shock absorber
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Fig.3 Effects of shock absorber
thickness and height on cask stress
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Fig.4 Compressive stress-strain curve of
wood along grain
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Fig.5 Time-history comparison of rigid
cask body acceleration of three kinds of
compressive strength wood
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Fig.6 Comparison of compression strokes of
three kinds of compressive strength
wood-filled shock absorbers
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Fig.7 Shape comparison of cask after dropping
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Fig.9 Layout of accelerometer
measurement points
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