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Abstract

Split Hopkinson Pressure Bar (SHPB) method was employed to determine the compressive dy-
namic mechanical properties of three kinds of honeycombs, which were made of Al alloy 5052H18
with side lengths (b) of 1.0 - 1.83 mm, foil thicknesses (t) of 0.04 - 0.06 mm and relative densities
(p) of 0.05 - 0.06. Results indicated that: at high strain rate, the dynamic stress-strain curves of the
Al honeycombs show a general "three-stage" characteristic of porous materials. The densification
strains are greater than 65%. The specific range of energy absorption is 3.32 - 5.03 MJ/m3, and the
range of the maximum values of energy absorption efficiency is 0.65 - 0.7. Even though only the
yield stress of the Al honeycomb with the shortest side length (1 mm) is greater than itself plateau
stress, all the tested Al honeycombs have the character of strain rate sensitivity. The specific
energy absorption and the energy absorption efficiency have no significant difference between the
two Al honeycombs with the same ratio of side lengths/foil thickness (1.0 mm/0.04 mm, 1.5
mm/0.06 mm).
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Figure 1. Three specifications of aluminum honeycomb samples
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Table 1. Details of the samples
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Figure 2. The quasi-static and dynamic stress-strain curves

E 2. ERSEHESNN - N

BrBORRtE: AR B, RRE RN B, BUELMY B, BhASEGERL ) - NAR R AN ) - AR
MR A, T RS E SRR RS R, SR 1% WA R 5 5 A5 R 48 A8 i AR AR
[F], #WA: BEATEM B, s fUARE R AR Y . B N 77 3G N B 65 0 a5 FLAK BE JE B ) B
W SUR B Ay R AR R, TR, AW E XA ARG T AR fLA BT S ek, Bk
I NECEAY B, 47 B i i 06 5 B B, R N S FLBRAS W /N, RIS N, S R &AL
& 5E A Ak .

BB WEE I 2 T AR AR 52 BERE SR RS - ARk, AR H, xFTARFER R, shas
JEZE (RS T IRT- 6 B A8 e T U E R SRR (0, VEANIES SO 4E N SCh Tt — A, sk, HEEE
e, —/MNMAFEERERSESH(S-A, S-B, S-C)WBMEASTER B, YR I b AR ZS i ARBY BT XS B 17
B ATKIVT LG R A IR RS /75 M 2h 25 K45 ih £k 1 (D-A, D-B, D-C), HAT Ml K&/ i D-B
WAEGLK 1 mm)EB I T 8, 12K Ak D-AGZ K 1.83 mm). D-C(iZK: 1.5 mm)ikFE(/LE D-C
WIS D-B AR KAEE), HARRERIRP I EAR T HSFG N ). HILT DR, i
HAE 3000 st EEIEAESAE R, SRR AR PR R A A K AR R U, KN e R, R S IR L
Fads Ji BT 6 B 7 v ) SR AR IR BR B 77 o

32. REANTNRERERTEENN
M2 aTEVE Y, TR R AT S AR R i A IR 4 206, HBUEL RN A — N E(E,



Tl B ARL B A TR 46 0 2 RE A RE 3

RSB, KRR, AME TR EARSCH, R U R N € e R B
JIT A SRR FGHE AT YR TTE RS RE SR IR G R, B2 RIS, XA J7 3% 0] DA K AT REM HERR
DR D At A AU AL B th 2 AT R AN R 1 i SR K B e Bl B0 I A R i R Hh A Jie IR B
[V BUCE AL BUR AR M P NARAE, ARYE Lk X, ARREBERAAE D%, [RRSREE - LER, H
XF 4L, R FERER AR, AR R A T L. H AT SR g RE, (ESCHRH
PR % B B AR B i, A SCHR[ 10148 B AT LA -1~ 65 Ji A B B -5 SO A B BE D26 A8 R i B0 AL MR
WRYEASC 2 WAy - AR Z AT LLR B, BB BOF AR — R EE, Batid, HUIZmpbR I
REAAGHT, WRR SCHR[10] 77, RAR Rk — € MIBITE . ik, ASChifese e T & 8 580
AL B 2R A8 mR A e BB AL NAS o P 2(d) 2 BARII S, s 207 G AN 77 R Brs A Az a4 3 pir
7No

HIE 3()FT AR, SHERSIEARF AL, B R 10° s MRARR T AT, F& R 2
Ko R W] N AR AR BURRFE o TS S DS BCE LA (14 3(D) MARZEA K, RUZhE SHERES
FEARZEAETS, ASCRAK B R I B A R, BDEGR R AR - rd e, XK 1 sl e e uliE i e
FURIE 2 MENEs . HEFFSEAERA 2B T DUE o XS E 3(a) = MR B s . shaAF & R
MIREEE 2 KB, T8 = Mg s Bl R A0 AR R A, AR AAHF, A REMHZEIR K.
X RN, AR AT D-A IR, HIEINFEEEFOR, 49704 85.7%, 1A & ZHK ) D-B Al D-C ikt
FATRH ) 0 8 1K T A, AR B2 200 39%~60%, H i KH/Mrg D-B iR,  FHIg e B2 S mg
i1 D-C IFE(RZ) 20%) . AR, DRI R A2 A URCRF I Bt 5 5/ S8 e S b R, I ANRE
ARGt ] P 3 =g 9 AR A UK (R A S LB

XTI B3 G5 A X N AR R AU, B RTIEA AR, A Han S [S138 I BF 7040 0 4 5 A i 2
(BAEH 107 ) DA INA(RIAL 2 600 s YRFMEJR, UAHRTERE 1 B AR BURRS P 400 55 1 B 5 A%
FRPUBPERZ A PR 10 Xu S [11] N5 L AR e g 1 A2 4 ek 10 T LA A e 3 FLA o o P 1R 2 A B
AR R GE, TS AR 84 5 B3 in; - Shen Z5[12]7E R 78 22 R AR AN, R B iR AR 26 R Wi AR
SR T BN AR BURTE I SR A . ASSCHO SRR W], B 58 IOARR S 5 L FLI R/ B AR T SR B 2 5
Wi FL AR AR URRFE s BORATRPRFE - SIS S8 - B URARHE =F S E I IEER, ] Lk =
7 T PRI 3R 0] 0 55 AR AR SRS (R FIALEE, AR SR FU I — AN 2T

10 1.0
a 1 ﬁ‘iﬂfﬁﬁ b C ] B E%
IE IR AR
8 D-C 08F s-A DA S-B sC D-C
D-B D-B
w 77, o 2
g //%?; 2R /// | 7
s s} . | £ 06t o A
@ D-A 7 sc e 7 7 0
a al 7 | e o oo o
g o Y 7 S 7 0 7
% o _sB | R o 7 7
» 7 ls 7 o 7
4l 7 Z | 804l 7 7 74
Y Il I | a0 U
2 L - //’ A ///'/ IINrs @ 0 v o
g 7 %/ |3 7% 7 7
2t 7 | x| U 7 7
7 o 7 7 7 Y,
4 % g/ 7 7 7%
7 G 7 oo G i 7
5% 6.0% 6.1% ' 5% 6.0% 6.1%
relative density relative denstiy

Figure 3. The platen stress (a) and densification strain (b)
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Figure 4. The energy absorption (a) and energy absorption efficiency (b) of aluminum honeycomb
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