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Abstract

The jerk theory mainly studies the dynamic characteristics of objects under the action of variable
force. There are many theoretical research results in this area, but few related experiments. Taking
the impact process of energy absorbing materials as the research object, the dynamic characteristics
of energy absorbing materials are studied by theoretical analysis and experimental verification meth-
ods when the external force changes linearly with time under the condition that the mass of the
object is constant. According to Niu Er’s law, the functional relationship between the force change
rate and the jerk of the energy absorbing impact material with constant mass is established, and the
analytical calculation formulas of the jerk, velocity, displacement and impact energy of the energy
absorbing material under the impact load are given. Based on which, the impact test of the energy
absorbing material is carried out to verify the correctness of the theoretical calculation method and
formula. Results show that the theoretical results are in good agreement with the experimental re-
sult, which verifies the correctness of the theoretical results. This method has reference significance
for the study of impact load dynamics with constant force rate.
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S HNEAB S T KA, (HHEE RS . FAE 1845 4F, EERCER A Transon g 1 B AL =
B B) 540 /[ 1] . 1892 4, Lorentz 45 Hi I TREIZ B (FE Tl & v /T Ris o) i 3 A, 24
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WL T g A 4 [2] . 1928 4, Melchior K s B i 18] () 3 4808 SN @3 FE (jerk) [3] [4]. 1978 4F,
Steven H. Schot %t @zl B AT T ARG PE LSS AN EIII[5],  [R]FJ3T- SR I B TE (K R85, AL
] SUIEAT TR 9T AEUREERT [, 1981 4R [H 235 Sl R BUER T 7178 238 (FE F 7% i 18] () S B0 ME 2
[1], WA T IBRE 2 F BN KR, 1983 45, KIFAETRAZE = YOELLATRIMELS, I
JE (B B 57— R k) SR AR 4 1A M 2835 5h 6] 1988 4F, WHABAEXS WIAIE Bh 1 & s 3T 17 W5 [7].
1997 4, Linz S. J.&H T A WIRAR S 1124 5 FE[8]. (ESbIEAE I, 1998 4 Linz S. J. X W 2Ry As ) 7727
(jerky dynamics) 77 FRAH GV HEAT T HIFFE[9]. HAIR], BER BURX AR INIE FES S AH S FN IR T T RG24
[10], [EIRF$EH T A-URAR sl 2 R e TR S RSl IO RV 2 A I i [ 11] [12] . FRATTHE
X T I AR AR UL I RE A BRI B ASCRBEAT T RSV [13], (R X LB ) 2 R AT VA 43 17 -

AR SCEET i BRI AT T phi Ty RS AR — R R B R . BT R, HER AR
JIVER AR IR BE . SR BEAN A b . [ AR IR IR &5 5, 90 T i i Sl a il 4, Bt
SHEE R SRR AR T R0 B A B, SOAE T ER A5 R IR

2. BTREERNIINERR
A AT, RPTZAR R ) F SR p AEEE TR R [14]:
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C=mj ©)
1 2 (5) Ht AT LA 24 & (jumpulse) 77 FE[17]
J= I; mjdt = ma, —ma, (6)
I FR TR AT DA ST R IR [8] [18]. X ERIG EE A R FUAL JIMEH A T I R G AIE B 7
. WSAER R R A, B F=F(t), BX@)k, A

—F (t) +C,
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__[ dt+C t+C, (8)
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HI TR 0 FQ) S A0R% s(t)#RAE I (B p& e, BRI t I Z07E 41 70 FOOAE R 2y -

W (t)=F(t)s(t) (10)
WL, thdt BFZIVAR T : W (t+dt) = F (t+dt)s(t+dt). X, s(t+dt) A
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ITTAERS 18] [t, €+ dt ] iR A REE AR L dE(t) =W (t+dt)-W (1), H:
dE(t) = F(t+dt)s(t+dt)-F(t)s(t) (13)
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Figure 1. Impact test results of energy-absorbing materials
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Figure 2. Force diagram of impact test
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Figure 3. Relation between the force on the energy-absorbing material and time
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Figure 4. Relation between displacement of energy-absorbing materials and time
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