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Experimental method of imposing uniform dynamic loads
by impacting an airbag with the drop hammer

Pan Teng, Chen Li, Fang Qin
(State Key Laboratory of Disaster Prevention & Mitigation of Explosion & Impact,
PLA University of Science & Technology, Nanjing 210007, P. R. China)

Abstract: It is very difficult to apply a uniform impact (explosion) loads on the structural member in the
laboratory. We presented an innovative loading apparatus using a drop hammer impacting on the airbag to
simulate the uniform loads, and proposed a two-DOF ( degree-of-freedom ) analytical model. The
fundamental mechanical equation, boundary conditions and solution method were given and verified. A fine
finite element model was established and the loading effects on the divided area were compared to verify the
feasibility of presented apparatus. Some key factors of the dynamic loads were also discussed, including
stiffness, load duration and damping ratio. The results show that the presented apparatus can be applied to
simulate the uniform dynamic loads with choosing parameters, which provides a possibility for experiments
simulating blast loading in the laboratory.

Keywords: impact;airbag; uniform dynamic loads; explosion load

W B H5:2015-09-20
EETHE:[HK B RP IS (51378016.51508565) .
TEE BN %5 (1990-) . 5, =2 R 254105 7 ¥ WF 5T - (E-mail) pantengl022@163. com,
B GEEEE) B i+, 8l ##% . (E-mail) chenlil 360@qq. com,
Received:2015-09-20
Foundation item: National Natural Science Foundation of China (No. 51378016,51508565)
Author brief;Pan Teng (1990-), main research interest; structure testing method, (E-mail)pantengl022(@163. com.

Chen Li (corresponding author) ,PhD, associate professor, (E-mail)chenlil360@ qq. com.



% 14

EWELE B E A EAY AR DFTEG Rk 123

TR 2 2% o S A SR R 9 0 I R
AL EE R LRGN T 2P . I,
SRR R A2 R o7 AR T B9 3l g e B — R AR
BRI R o R R D B ) A B L R K
A2 I R A A 28RS 2 A 0 Ay 4 T R M
B NAMERE R PR B L TN — BB F
TR A S I TR N RS A R b X A Bl A 3
CRR KB 158 7 %

H AT S 560 2 B 400 ol o (R KB h 7 48 0 2% 8 =
BT MRS BB SUM , SHPB RVE HRE S . B
s ARG IR I 9% F R A B O a3 A T ) i
T VEZGAS 5y FEAG . H A7 28047 22 I JR] 4 T 5 B A% 0 o
75 I FROR TE ey 2V P B T R 5 0 1 2 0 0 L (L2
TS A Nk . SHPB MM 0y ik o6 H Ag 4
X AA s TR R S5 K R PR R g 2k . B TR
G FESCBEAE S 43 TC T 1A R A AR 4 b i D A A AR
T 5 4 2 24 A o) B, Wang 265 ¥4k s Ve T
BARR 29 AR L SE LT KA b RE Y S8 A D n s PR
Uiy B0 3 2o RS 43 BT, I B TSR B A A bk AL 3
Jit O A A s T Far AR U ek 9P I T R TR MR AR
JBERIF )t — o S P B A ) A e, LSRR T
B S VAP B - 3 G TS RS e d N TF: IR (ES AN
W T — B T 5 R R 0 2 8 A 0 2 4L
J1iR 5% B . Chen %1 SR 2 MR 8 o L9 SRR 58,
TS BT X BLZ 22 HE AR i 0 ¥ 43 3 e 2 (HE
X 0 R AR B A AT ITAR

g5 BT BN 0y vk B AT E N T A
P 14 0 SO T 28 T ik s8R i g A I
T A PF RN S R e R R W R E— Y. AR
S5 5 T AR AN BB R L B T — B T e b
d BEBAUSE ) F A S A AR i E L A T
AR B fT AL ERE A3 MR A . R G IE T b R AR
AN e B R AT ATk

1 KEREMFTIE

RS 7 1R v e B o v
et R AR G By BE B RO LSBT PC RS
PEPIRATA . AP 1 PR 2% 0 A8 AR Gt v o
i 7 AR s A T R MR A 5 0 e S L R AR T
Oy PE AL 18 1 45 R TG ) 3 A 03 T 5 K
b AT SE B A 4 B R . B AL ) AR R
A T B R - . RGER E W R 5
PC AR e 24 A N 2803 GE A [ 37 2 8 e A S )

A AT 285 1 S92 B SO0 (R E 22 4

i —frm
.t§§E§§7’ YR Sk \E;—wﬁ@@%
9 L
) | WRARR L5 R
it o o A
B u uuuuuu u |%g PCﬁ %l ——Pcm
WA = i —H s
N X
ERAE L

1 BRENESEOHHTEMBER
Fig. 1 Drop hammerimpactingairbag uniform

dynamic loading apparatus
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