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EAER e B VIS AR Fe i T R Y
TN 7S M) R SERE A 5T
I B EFE EEE

R TR 25 0 K 27 B B 0 2 W58, 1hPe KJE 030024)

W% 2 A F B Bt By 37 1 3% M )X ( shear thickening gel, STG ) SG 2 TG 4 #| 3 7 2| 48
e ENER, B HAHET —MHEARRTERERNREREN ., AL - RFZh, IR
THEERBERT T WA, XA 5 EHHEMX (digital image correlation, DIC ) # A it 3k
HAMT XEREMHELEAR, ZRTSTGHAMBEEZT S ENBEERANF T KEEN
BHFATHNNY AL, AN, BA AN ARXEEMTEERREENERES LR HE
FABER, HFHTAREZTA KR STGERA M AL MEMWTBEEFT FHROTH, ZRK
W: KB ASTGHWEZF KSR EERAIEAT AR NENR, FH ek, EAL STG &%
AR EEMN TR TR, MEAES TN AR LN TGHE AR RMEK T SGHERT
IR FAAESN T RR, Y B EFA KN4 mmit, SGETEEH N ENR L EHE, @
TGHEAEREHE M EARUKLERHIHERME, BT EREEBRKT 61.0%; YEFAKY
8mmbt, HER T SGHAXEK, TGHE X XX HW W @R H EREE 25 EKT 5.6% F
17.7% . SR EREN, BB T HAREAMBETERS BT URABEEMNTEERE .

KRB A KM BERT; S b B E S E

FE4 2 S:0347.1;0521.9 MCERAR SRS A

Bl AL 23 X6 2 4 P 5 SR B 2 o, WVaT A 244 2 A E A o b o 2 fer T BB OR 5 e i IR WA
JIE BN TR R A B ST ) o TR R ARG Tl U, i 2 B AT, AT S Al b
REARHE Y 1 0T = A oK o AL GE 1Y B AR 45 22 2R FH &2 JB AL, {H 42 Jm SR AT RLE %5 B O, R 1 22, Mk L
T 2 52 B 7 HH HPout e A R i PR I XU R oK o AT X R IR, e th g it DL fe Al | ey LR
D6 57 1 BE 5 W WACRE 1, 8k 4 R I 5 A

SN B M AR N DR E B A 5 T R AR A VR L O T BRI A M i B R, BN AMIESE N
BOFR T H 8 G2 MR, G 48 iess | SR SRS 3 55 2F 4 1 o 0RO 100 ik £F 2 1 5 90
AR PR 2 NI FE RS B W RE AR AT LR 25 4R T i a5 A n p i BB, AN, W SE U 455 R A
i V6L VK 2% o e DA B BRES H I HE R BU AR TR R 0, 48t 7 — Bl B SR (R - BRIe A5 4, B ST R,
AR T SR AR R 21 BRIt MR, 703 HE o 28 far T, A T TH 9% B ) 2R 20T -1 BRI U A5 44 1 v R 2 %
INT 30% F 35%, TELRIERE B SO [R] I, A SO R ARG 1 S AR S B A S B . Zhou SR R T
— L IR G/ 5 4 F 1 B £ 4 (ultra-high molecular weight polyethylene, UHMWPE ) £F 4 e 5t &2 5 4544,
IE o B KRR R ORS00 X LS-DYNA BUE L, WEE 1T MBI R OHLI L 08 J2 20 G S JE IR 5 1 5%
Wi, 25 R R B, WL PR 5/ UHMWPE 1 4E 4514 3R 90 1 S BB 9 PR e o 5 DS B AT R th B 4w os Bl 47 45

* Y #s HHA: 2025-04-07; &= B HA: 2025-05-12
BEEWH: FXKARPAH 4 (12472388)
fEEEN: 9 7 (1998—), B, W55 4, EZNF L5 op 53 J1 22 WF 5% . E-mail: jojoeber@163.com
BEEE: TR (1986—), B, W1, B2, FEMNFH L5 w3 77 2B %Y. E-mail: lishigiang@tyut.edu.cn
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VIR AL T —FhoRr BB . Fu S0 BIFSY T 3 FE 0K 20 /P8 M R UKL 1Y BY 1) 3% 8 W (shear thickening
fluid, STF ) % 5% £ 4 54 5 9 %} ( carbon fiber reinforced plastics, CFRP) i #iz ¢ 5% 58 4 At i 1tk RE 19 52 1,
KPR FE STF Al i i 15 2 S 85 5 A A W2 BEHR T+ 99.3%, A8 i il J5 05 2 S i 42 4 W 1 5 i e o 461 493,
5 G R AR ARt S FE STF [0k T AR ISR £ (9 BE 5, HL 258 TR /]y ; Caglayan 251 76 B & I il
AU HP SR FE STF, Y&k oo MR 25 SR R W, 5 4l PR A Lh, ST JE 78 1 3R &G v VAU b 28 B0 1 O 1 1)
WK Warren S50 PEAL T LA STF I 70 8 55 008 (1) 2 0 AR AE R A R 48 B i B P B i PR B, M s
e M B, JFE STF A9 AR HL 3B 70 3R & I T AR A 45 /NS 22 . RS STF e 48 FHE5 i v it
Ay T R B, (B R A S 1 A SR, ME AR RS A TR AL Z T, BY WIS A i
(shear thickening gel, STG) FEAf HIZS B A FE I, 7R T STF A9y B, JR B0 K 4 14 I AR SR A0 R o
Ling S5V A58 T STG 784 CFRP 1) M 8 63 92 005 &2 5 ARt oo M g 0 3 TV 38 2o M1 o 52 39
AT T VR ERTE T I AR A S A 8 A tEaE IR L, -0 B 2k K i iR WY, STG $ 7t i 3 tN 2 e 6%
A RSB TR, D b 1405, %35 BT VIR s, TR A 5% (i 40 510 Sio, 19 STG 7E 4 4~ H J5 1/
PR RAF o Ase M, JoWl i p R i, SR AT IR S5 A BT ke e M . Wang U Y T STG (2 %
SR ARG o ol w7, o G I, B STG 2 19 e B M 2 R H 00 57 1) i RE 3R 1 7 43 A
HEAETBRIEEZEM =0 CTREON 2 2 RITe AR A] L, STG it )2 & BEAR T 82/l )y, -4 1T
RE R R U RE J1 . He 25UV STG 5l A STF 1235 (¥ Kevlar 214, il it 2463k 1R 56 . /p B XS4 5%
JE#F (split Hopkinson pressure bar, SHPB) #5574 & oo A58 A1 7T B U0 E1 UL, 104F T2 8 A 8k
() HE SRR, FE AT T vh s PERE T, Kevlar/STE/STG 14 i £ /N T4l Kevlar, HoAR 5 (93¢ v o B 1 5 J1
T STF. STG 5 Kevlar 2 [a] # # [5l4E FH .

RAEEHREFEHE X STG A ST M AT T, (RSN XT STG 15 853 Je il 45 44 I Bk A 1%
D, JU IR ICAE SR A vhili T 09 sh A ma B W S AR SR Ab TR0 B B o 14 5% Je i S5 i AT iR i AL A AR
TERHE, B STG 5l A es b2, A Bk — P 2 T AR SR KR 2 fer T 1 g 2 TR ISR ) R e SR Mg . o
Ut ARBFSEKE 2 BRI STG BT 2 2 RN A1 58 1 K 40 & S s 2, Bl — RV IE S0, o
BT #6535 2 B0 STG 1 5 D) 1 8 25007 0 I S0 Al A8 T AR A R e A 1 B 1 52 i), I 5 R B8 STG 1Y 14753
R EAT FOAL, S X STG S 78 MR 6 500 2 MR A VE T, 38 o B 1 SC I 5 STG 1 78 06 35 Je b AR 11
P vpivERE .

1 X 6

1.1 R EH&

STG s Mg s It by b if AR . IS8 TR A 4% . M s i L S STG Al Ao Hob: T AR R 25 25 41
BEH 201 ANEEA, N 1 mm, & 20 mm; #8554 A BN A16061-T6 45 A 4, BEJE 0.2 mm, = B
19 mm, FOEFS L 10020, Horp p A, E A KB, 1 MIARS L, oy MR RN J1, E, V12645
B A R SR 300 mmx300 mm, BN 21 mm, BARBEEGR WA 1R, B0k STG it R
FEJE TP 2545 (300 mm=x300 mmx=20 mm) H H AR W21, B )5 8 94 55 AR & T STG 1, 1 5 A SR Uik, 1F
STG S5 s 5t AR A5, ¥ LA S5 IRERA AL G o k% STG 712 i F1 55 50 ik 72 v i 20 I8 0 %) 52
55 3 BUE R, SR VA KRR AR b TR AR 5 N FE SR 3 AT T

F1 Mg

Table 1 Material parameters’>'!

Material pl(kg:m™) E/GPa i oy/MPa E/GPa
201 stainless steel 7740 184 0.31 275 85.75
Al6061-T6 aluminum alloy 2700 69 0.33 275 26.69
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Bl 1 STG HUFuse a3 Je it i e o i e

Fig. 1 STG filled honeycomb sandwich panel assembly flow chart

300 mm

300 mm

1.2 SEETR

SEEG T MR R R 2 RO [RI B K, 43 4 F1 8 mm; AR PR A R IC LL, #F SR 2 B STG iy 44
J SG. TG, HBEFE /%14 0.94 F10.99 g/em®, STG 1Y 3= B4 0 Tk e Ak A 4 R I 6 40y K S0k, 0 1
R AR . 2 F STG B[R] Z AL AE T U I 6 32 B 5] : SGHP 8 i o o 43850 h 3% B AL (BUT i S Ak
SEVT L) 2R 28 A B AN A B0 5% B9 Si0,; TG W R IR & 20 50N 5% A XL (BT Bl S Ak %A
FE) HA AT 8% Y Si0,. KM EE Kl 4 mm BB — e w5 A (R BLFE STG) % & v IR 4H .
STG 1 7t 0 55 Je .t M LA “SG/TG-1 55 K w44, i 1n: 55 30K 4 mm ., 7 TG 1Y It M i 44 4
TG4, ¥ 551K R 4 mm, KI5 STG (Y — 8 ian 248 B4, BARSLE TALANER 2 s .

Fz2 LWIR

Table 2 Experimental conditions

Specimen Honeycomb side length/mm STG type Total mass/g
E4 4 Empty 1318.6
SG4 4 SG 2759.7
SG8 8 SG 2758.5
TG4 4 TG 2786.8
TGS 8 TG 2781.4

1.3 BEXEHRE

MEAESC I A B AT R WA 2 iR . BAETR A
8701 i MERBAE I AE 25 (R B Mo W B R4, ikt
35 g, B4R 28 mm, 5 B R 33 mm, MRS 5L
e 3B R, o D W ey 43 5 Sk KE 245 0 RN
CIMHEIES, A, B, . R,. R,. w ¥ bR H %L,
E, HILNBE. FFrE25BH: TR I 110 cm &
FERL, SR P A8 P SR Ty 2 Lk, AR R T A
TEHE 245 J5 v i oG o SR BE S 150 em 1Y 57 %
A S AR [ A, SRR O P e T Y R R
110 cm, 25 45 25 /iy i 80 mm, 5% FH & 7 B 1540 56
(digital image correlation, DIC) £ AR 5% Jf- I = 1
M AR .

FOAR A0 QN IRl 3 s o FH I IR Y e B
2 Bt 20 mm JE P AR AT 8 HLBE AR 4H B, B9 A

L FFRF 250 mmx250 mm £ 77 7L, 4F it 1 Y B2 wmu
AR Fig.2 Experimental site

094101-3



%39 % G PAE: BRIERTT BY USSP R T I 5 e AR B Bl A R SR IS 59

R3 8701 SEEMEAM RIS K™
Table 3 Material parameters of 8701 high explosives'™”

pl(kgm™) D/(m-s™") Pai/GPa A,/GPa B,/GPa R, R, w E,/GPa
1700 8315 28.6 52423 7.678 42 1.1 0.34 8.499

2 REIYIRET STG R M4 g

TEZEIR (25 °C) 214 F, & H Anton Paar MCR
302 B AR AU STG #E47 9% 3% 55 Y1k, [ e By
IR AE F 1%, I g REAR B G BAAERE G &
B 7 B S AR ) A AR L AR AR ALY [
0.1~100 Hz, *F-47 4 A2 K 25 mm, 2 ™ FATRZ Rewining bolt —s> (@
(i) F [ B4 1 mm.

K 4 5 RIS T 2 Ff STG (1 ik fE A5 A1 RE
BB AT R AR Ak o I I RE 4 i BB AR B 3
Wi 31 32 A1 3 %) 398 i T AS 7 T, R e A X Fixed fixture
fith BEAR B K T BRERE &, o B S A B9 D) 1 AR
RO o 2 PO [FC LE B STG 1458 FE 5 0 it 471 26 4
AR, BRI LTS FRE LT
o H . SGE 1 Hz J5 P86 T [%, 35 Hz J5 7 I
JF: TG 7£ 10 Hz S5 JF IR T e, 25 Hz J5 15 ETF. DL TG il @7 STG By R MR . 76 0.1 Hz %4
T, TG WISERERT I 3.77 kPa, Fifi 5 9038 (138 i, oA A8 VIR J3 7 N 32 7 AR 158, fith R AR 12 348 i
T, e ZAE 100 Hz T35 3124 120.6 kPa 15 H, WKL 4(b) iR . iX R W] STG FE A X 2RI R 6
PE B SRS R, A A X B AT O W s, R TR E SRS . b T — 5T STG A
BHEEE, 6 A FE R - (loss factor, LF) P PP HARAS . HIFER F (tand ) JE B AEAL 1 5 At AR A £ 1) LU A,
i H T FRAE STG Ay [ AR5

Specimen

Explosive
loading
surface

K3 fREA

Fig.3 Schematic diagram of target plate

. (1)
G/
Fifi 5 A0 % g 0.1 Hz 35 %] 100 Hz, SG AU FE R T M 4.18 T [ % 0.09, TG B 1 #& K+ M
2.28 FR&EH] 0.27; SG Ml TG MYIRFE 43 BIHE 0.65 1 0.93 Hz B4 T 1., $AEH F MK T 1 BEIRE 3R
BNTF 1B B E— 2B E S T STG M I 2 1) i1 25 14 B i P e A e 348

tano =

10 ‘ 6 10 ‘ 3
! —=— Storage modulus ! —=— Storage modulus
; Local ——Loss modulus -5 A | —— Loss modulus
10° ¢ K | —o— Loss factor 10 e | —o— Loss factor P
| |
< I — S I .
£ ! g e | g
= [ S 2 | | =
e | ¢ 2 | :
Zo 10 ! 3 Eo 10'4 | S
oy Local : —o—
100k :V\O\o\o\ﬁ\ﬁ minimum 100k | Local 10
! =000 0000000 ) ! minimum
I I
10! Lo L 1 10! Iy . _
10° 10! 10? 10° 10! 10?
Frequency/Hz Frequency/Hz
(a) SG (b) TG

Bl 4 SG I TG Fffh BRI 4 R
Fig. 4 Frequency scan test results for SG and TG samples
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Wang 4524 H H3 AR X 59 47) 38 % )07 (relative shear thickening effect, RSTE ) /F i 2 AiF BY 111 48 FH &5 1
HIFE R o AT BY DI BEBRRL N (0) 1Rk N
= G‘“G;Gm X 100% )

min

0

K G I KRAERER R, G N /M RER &

W3R 4 FroR, SG HI TG By AHXT B UI 38 BRRLN 437 R 2821.2% F1 3100.5%. #5 fmi Hfiff BEAR i R
RN EL S, BRSO IRPUE AE . RAE SG MR UA R A RE AL A AT TG ¥4 i Tt &, (H AR X
SY UGB E 2T R, R TG (14 i eSS i 76 A0 238 A8 1 3o 2 vl () 3864 R 3 0 I 3, ZE KL i g
A B RE R, X R WoR, B UIN IMERR, TG AH#R T SG 2RI 7 5 2 1 oy VI3 R R

F4 HYBAENK G STG ARG,

max

\ G, FOARRT B T R

Table4 G, , G, and relative shear thickening effect of STG samples in shear frequency tests
Specimen G, /kPa G, /kPa 6/%

SG 159.710 5.4672 28212

TG 120.640 3.7694 3100.5

3 FERAI B BT R

N T ARTE STG $ 78 8 85 Je U AR T 18 K A T 4 0 2850 B, e 3o v 3 DIC FOR, I H 58 1 454
AR &5 MK 6 535 s T TG4 15 MR iR 37 i R M A2 3 iR o 1=0.1 ms I, &5
Ae T T AR F O DX B/ RS2 R AR, Ao s RS 1S K 1=0.3 ms I, ATET A AR A B AR Y X
SRR, R T — A AR A R X T DX ) 0 AR AT, R A S B ERAR W AR A5 0.9 mis IR, A T
A AR IE DX A% 18 B 2 R B, 4 A B A, R 38 T TR AR B4 A e R AR R, S B A
1=4.7 ms I, 4 A>T A LR AR T 2K, AR T O A0S B — AN AR 4 S AR DX, SR 32 X 1
AR L [ SN ZEE R, %A IR LR XS T RE 5 e B R AN 514 0%, § BUZ IX BRI (4R
XFFRY S5 1=65.0 ms I, 5 1A B 1K B AH; 1=375.0 ms B, e tob [0 5 28 e A o, Pt I AR X I i K,
J2 AR /N =500.0 ms I, (78 355 RIS A S5 5008 TR, 5200 A% M A8 #R 4. Hh 7 K e ol 1y oo DX

Deflection/mm Deflection/mm Deflection/mm Deflection/mm
0 -0.37 -0.77 —-0.56
0 0.89 5.98 7.40
0 2.17 11.20 15.37
0 3.45 16.42 23.33
0 4.73 21.63 31.29
(a) =0 ms (b) =0.1 ms (c) =0.3 ms (d) =0.9 ms
Deflection/mm Deflection/mm Deflection/mm Deflection/mm
—-0.05 22.54 0.13 ! 0.21
427 27.38 2.66 1326
8.50 32.22 5.19 6.31
12.72 37.05 7.72 9.36
39.89 41.89 10.25 12.41

(e) =4.7 ms (f) =65.0 ms (g) =375.0 ms (h) =500.0 ms
5 TG4 BB GIR
Fig. 5 Displacement field history of TG4
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Strain/% Strain/% Strain/% Strain/%
0 0.48 3.11 2.39
| |
0 0.36 2.36 | 1.80
0 0.25 1.62 1.22
0 0.13 0.88 0.63
0 0.01 0.14 0.04
(a) =0 ms (b) =0.1 ms (c) =0.3 ms (d) =0.9 ms
Strain/% Strain/% Strain/% Strain/%
I 243 2.83 ' 2.03 1.94
[ 1.84 2.16 1 1.55 1.48
1.25 1.49 1.06 1.02
0.66 0.82 0.58 0.56
0.07 0.15 0.10 0.10

(e) =4.7 ms (f) =65.0 ms (g) =375.0 ms
Kl 6 TG4 HRAY s
Fig. 6 Strain field history of TG4
+ .
4 ZFR5L

K7 a3 7 B4 RN, WAL 7 Al DL
e s M TR AR T AR B e L
IR, T AR U A AR R A BRI . IR, 7E
ARIHFE STG WL T, ¥ 53 S J= B P B 1B R
AR, MDA R K b R .l T 4
A By (9 2 IR R, JE T o o B8 T 2 AR e
BE (1 J=i 38 st pty RS R AR A (ELALE g o R AR A o i
T, X FAFEREDL A A LAB7 1k 1 18 AR 9 28 FL IR,
SEOCHE bl BB A =W AR, JF R T R
A2 87 NS B N Y 3 = W R T S
SERHE LR AT AL bl B2 v RE S

g

(a) Front panel

(h) =500.0 ms

K7 E4 IR
Fig. 7 Deformation of E4

N T HRGE STG F 8585 JLAT S HO0 S M PR BE RS2 W), I8 % T ARSEBE 1 mm, 39785 BEJEL 0.2 mm,
B2 R 19 mm FIRE 2G2S 80 mm AAE, BRUAR e 6T 1 IR STG 28 BY , W% 84 5 120 1< M B U1 18 R 20 10 X

STG B 5 SR 5
4.1 A AR 3R T R IR 5 FFHE

U TR B9 28 T 8500 AR TR 25 W35 5 AR 8. 4 Flisl e i B TR AR 28 7= A4k B AR 70 mm 72 A5 1) 7A8 T
X 35: SG4 Hij 1 A A& AL H AR R 75 mm W rpFLAYBE IR SG8 B9 M FE /N, BLAR N 72 mm, PREE N 9.0 mm;
TG4 Aij A B B2 78 mm., ¥R 12.0 mm ¥ UTFG; TGS A9 MG e/, EAR R 69 mm, PR K 8.5 mm,

xS ETERER

Table 5 Deformation of the front panel

Specimen Diameter/mm Deflection/mm
SG4 75 Punch failure
SG8 72 9.0
TG4 78 12.0
TGS 69 8.5

094101-6



%39 % N FAE RRIERT T DY DS BRI RO I 55 A B B A SE R 59

(a) SG4 (b) SG8 (c) TG4 (d) TG8
K8 i i
Fig. 8 Deformation of the front panel

FEpoh 2R AT VR, 458 00 2 1 TUART IR X6 i T R 194 28 A5 X e 3 40 R A LA B L5 I o 30 15
BT, /N RS 1 88 6% B0 R VR A T A Y S A R, DT B A AR KT oo AT 980N I TR AR ) SR S
TG o BRI, ARSZE 4 mm S K T 00RO R B 8 mm 7K T 5 A G T ARCAR E . H R R AT
AB R MR L5 ML 7 STG Ji, H ks e 07 AN AN 32 e 55 LA 45 44 1) 52 0, ) B 52 STG 7E i i A8 R
BT AR R B STG 45 W 83 M it AR A& AE A 52 o A LT 8 mm K A9 2 A T80, 4 mm 14 T30 BRI
T AR A R R, B R AR A, X R T STG 7R /N 55 45 F PN TG TA A A T B 0 7 A B YIRS B Rk
ok A5 T T A A2 5 v 1 SR R NE g, T S O R A IR IR . X T 8 mm T, TR RT R
K, STG 732 i ) A5 B K A 25 () & 26 i 20 AN B U036 B8, 1 7 ) A% 366 B 187 5, AT 8 i 1 A 28 T8 /DN
[T B % 3 R AR AU At 00, AR T A 2, by il 0 A S e 38 50 1 B 1 TV B

Xt 2 FpOAS [R) 2EAL G 59 DI HR A, Qs ik, TG 4L T SG HLA B8 1 BT U1 AR RN, 76 = i A8 R
TRt A T RIZU R RIS . AE T TG4, SR 5 BT RTINS, TG AR R 78 Jm 5 T 144 e
%) Bk B 280, 1 iR e N S M e bk B T, DT e i T b A A A TR A M IR R L Ay v T
B, WAl 8(c) in . #£ .00 TG8 1, TG W34 BRI 5 5K e 53 RST AR 45 &, (o b B 76 4 e 5y
O 2 R A AT R RORE B, DR, T TR AR A9 AR AR AR TR HE — 25 /N TUTRG T AR RIDIR B Y A/,
& 8(d) 7R, 1% 0016 a0 AR ARy T R B dedd . X — IR R0, KR T 58 i K AE STG (1 ir IRl HI
T, AT DA XS M A Ao el 2, A TR AR 1 AR AR AR .

42 BEETEMIAONGEHRERITA

R T W e S P R I S 2 I AR TR O, W DD AR K KR S AT S RSB, A STG M It R HE S,
e S e R i 2R AR DD ER A, S w0 1A 9 IR .

MNIEL 9 W] LA 2 SG4 1R TR & AE LIRS0 A1 100 AR v DX 388114 06 5 00 J2 32 v RE VE 24 1 KE 1Y
e TR AR, USSR R AR T S 1) DU A 5 T 5 TG4 W 5008 2 1 R B AR TR RO iR 248 SG8 Fll TGS i
30 2 I T2 AR A 2 T AT AR TR Ak 1) SR N AR AR, A W T BT % A A R A
N, LT SG4 Fil TG4, 55 R R~ 1 55 BA 0 A AR T IX U0 /N, W % 4 i % N4l sh IR R AR X e . (A5
B, 6 B R BEIR AR B R, W53 N 2 R A LI L R SR AR T 2T SR, A e e e bR 3
7t STG Ji, SG4 Fl TG4 (I 658 2 BOR MR . o T 5% 1 X — B 09 J5 [, 43 531 %k e 3 A f
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Dynamic Response of Shear Thickening Gel-Filled Honeycomb Sandwich Panels
under Blast Loading: Experimental Research

ZONG Qiao, YI Changcheng, LI Zihao, LI Shigiang

(Institute of Applied Mechanics, College of Aeronautics and Astronautics, Taiyuan University of Technology,
Taiyuan 030024, Shanxi, China)

Abstract: A sandwich panel with superior blast resistance was designed and fabricated by filling aluminum
honeycomb cores with two shear thickening gels (STGs) of different compositions, SG and TG. A series of
blast experiments were conducted to investigate its dynamic response. The digital image correlation (DIC)
technique was used to record and analyze the experimental process, exploring the coupling mechanism
between the STG filling and the honeycomb core and its effect on the dynamic behavior of the structure. In
addition, by analyzing the deformation modes, strain histories, and failure patterns of the front and back face
sheets as well as the core layer, the effects of honeycomb cell size and STG type on the blast resistance of the
sandwich panel were determined. Experimental results showed that the unfilled honeycomb sandwich panel
suffered severe damage to both face sheets, indicating poor protective performance. The STG filling
significantly enhanced the blast resistance, and the TG-filled panel achieved better protection than the SG-
filled panel due to its stronger shear thickening effect. When the honeycomb cell size was 4 mm, the front
face sheet of the SG-filled panel fractured, whereas the TG-filled panel exhibited more uniform plastic
indentation, and the back face sheet deflection was reduced by 61.0%. When the honeycomb cell size was
8 mm, the TG-filled panel achieved reductions of 5.6% (front panel) and 17.7% (back panel) in deflection
compared to the SG-filled panel. The experimental results indicate that optimizing the type of STG and
honeycomb structural parameters can effectively modulate the blast resistance of the sandwich panel.

Keywords: shear thickening gel (STG); sandwich structure; blast loading; dynamic response; honeycomb

core
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