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Design and Performance Test of Anti-high-overload Protective Structure
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ABSTRACT: The work aims to design a new type of double-layer buffer-isolation circuit protective structure and conduct
performance test, with respect to the problem that the valid data fails because the recorder is damaged by the high impact
and high overload acceleration due to hard landing in the recovery process of missile-borne recorder. The deformation and
overload characteristics of the structure in the impact process were simulated and analyzed in combination with An-
sys/Workbench finite element numerical simulation software, and the Marshall hammer was adopted to simulate the high
impact and high overload environment experiments on the recorder with the protective structure. The recorder stored the
signals of acceleration sensors embedded inside and outside the double-layer protection enclosure. Then, the data from
multiple tests were processed and analyzed. When the overload acceleration was less than 25 000g, the multilayer protec-
tive structure had good cushioning effect and could properly protect the recorder; and the acoustic impedance difference
of each layer of materials would affect the overall protection effect. The greater the difference was, the better the effect
was. The protective structure can effectively reduce the impact effect to protect the electronic equipment in the high
overload impact environment.
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Fig.1 Stress wave transmission

e B B AR P AN e R L, T B A C
IR UG BE A v, 77 A — A S T 4 0 ) e AR R R A
i, VeBFIE LRI IR S AR 6.0, BHE
il %8 s g ARG N, R R I R IS A D Y
AL b, SRR TPE R DU B Ak, 2R
I 32 6.0, VB DX AR LIVBPE R wo 3 B 12 1] 1 R 3
TEFPEIX IR BP B, R vy o

5P
Polty

VI:VO_

e e 2 S A M R ) T LA AR
Z,2, Uo Py + U, P,
Z, %12 oo Uy Polty Py
s 2o SR BRI, zomugpo; z, HHLARBDRY
BAC, zmupps o WAEEADRMSIMERIE . u =5 /g ;

0

, 7 A A iy — -
up FHRRE R A S P PGH \/(l—ﬂ)(l_zﬂ) P, ’

E MR HERAE 5 po, pp 2001 O 2R RV AR ) 2
B p bR D

TEE B A I 7 A 0 X BT 4TS 9K D
vo [ G 1HHE 8, FLE =L/ B 3% 207K [ eR s
PRI S 1 AL, R N T AR, i AE
Bl AR )N

é~rD 2 é~rD
Poly Poly

Kl 1c v B\P ZsMIE A oy, B aATh AR LI
vy GRS, PC 2B . BEE BBPEIX
AR R, AR B K B AR AT, (A 25 DL
Vo AR SL A T AT 7 A R A SR U R SRR A o e
WA WG I, F Al 18— U B AR /N — 28 4351
V2, V4 Vou, R Ry 2 e A T R sz,ﬁf?‘:zﬂ?ﬁil:

V,, =V, —2n—-

Polty

vy, =0 I, IRk, SRR
R AMETE AR,

R rpun L LN R VAR R T SRt
Ui P 223 77 A R ) 56t JBE B AFR 7 T 908, 4] 7 7 90 ) 5
JEE Ao 1Y) T S A Bk BRI

1.2 EHNAENEBRER

N7 7 35 FE A I R A A% 4 DA RTE AN TR A T T L Y
25 SR SR RIF G SR B 4 Sl A 15 i F2 B A Y
NS E PR P B I K T 5 R, B % 48
1 A SR A 5 R R8s, AR A -

20,
N 1+z/z,

Kf: o B oy 53000 A2 I 2 A 1y g I
SRIE sz Rz 43 B AR RS B2 7 B

X TR I, TER A2 BRI, &
JEMPREZ 8] Y P i BT 22 0B, B g i A8 i et v
FRACR A, TS H LA

V="~

0,

20,
O. =
i+l
1+ Z; /Zi+1
Z; .
Vil =7 0, (=1,2,3...N)

Af: N R ERPCHIM R EZ 8, WAAEN
RO 15 v R 25 B ) s Bl



* 66 - (N

2017 4F 6 H

i L 3B AT, B T 28 R RS S D ) A
JE I IC S SCH B 1) SR B SN, DR 5 e A TR 1Y
AR R, RIS B 2 0P B, I TIT R IR X 3
FAXB BRI o
1.3 KAHES

C SR A 2 il i R — A R | R 0 g
SO R e SN 0 i Y 1 QU L= ¥ T (VS L N STF PN Y3
A o A DA A 8 6 7 194 DR T )
LA N ERR R AL L 1V i B A T IR e AR Y
SRR RECHEIE | Wi, RAFEOCRMUKAL,
FREK. TEREBITT, WA BEE . JuaR R T
SR IR | S AW RS T AR R R A B
W o BETBI 4 I 25 8 B sing . MR e | 2%
PP R B A A

2 hE

2.1 BRIPEEMEIT

it 2 3 A ek IO P A B A 4 A T A i R R
B AL, B R I P SR B A 1
TR, BRI BT 2 BRI 2 2 MRS U
s, ERAGMEE . AR R
Faldl )2, RSB RIAE S, I 2RI AU
BARIR . WA BT B ARATE R ARE K, %P
PE R BRI S ek MR B AL W Fe ik, Ak
JE A 2 1] B FEAR A Dy e vhb ), 0 7 ASC P B 22 A
PSSR AR o L o i e [T A AR o Bl 3 o
ZEFILIE 2, FEAEGHMA TR . AN SR L
iU I i N BN E 7 1

® e SMET T

i ] [ E— SM

| SN
i Ui
- W5

ﬁ PR
[}

—
Bl 2 e PR S i 454y

Fig.2 Recorder protection profile
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Tab.1 Common steel performance parameters

ST VG ST VAN L SO T VRt e

piUE=1
JE/MPa JJ/MPa /%  Hi%/% W
25Cr2MoVA 930 785 14 55 63
20Cr2Ni4 1180 1080 10 45 63
50CrVA 1280 1130 10 40
35CrMnSiA 1620 1280 9 40 31
30CrMnTi 1470 9 40 47
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Tab.2 Internal and external cylinder simulation parameters
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Fig.3 Equivalent stress curve of inner shell
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Fig.5 Transfer ratio curve
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Fig.6 Partial amplification curveof key data
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