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BEHAVIOR OF BEND ING AFTERLOW VELOCITY M PACT
AND QUASI-STATIC TRANSVERSE INDENTATION OF
COM POSITE HONEY COM B CORE SANDW ICH PANEL S

CHEN G Xiao-quan, KOU Chang-he’, L | Zheng-neng”
(Beijing Institute of A eronauticalM aterials, Beijing 100095)

("Dept of FlightV ehicleDesign and A pplied M echanics, Beijing U niversity
of A eronautics and A stronautics, Beijing 100083)

Abstract:  Pure bending tests after low velocity mpact and quasi-static transverse indentation tests
w ere carried out on compositeN omex honeycomb core sandw ich panels M ethodsof X ray, deply and
visual ingection w ere used to measure the damage in pecmens Bending failure behavior w as studied
on the sandw ich panels, inw hich the mpacted face sheet w as compressed and another face sheet ten-
sioned The damage caused by transverse indention w as compared w ith that by low velocity mpact
The danage and rules of contact force P against indent digplacanent Ah were discussed at different
transverse indent peeds Reaults show ed that the bending strength of honeycomb core sandw ich pan-
elsw as reduced extensively by low velocity mpact and that theN omex honeycomb core sandw ich pan-
elsw ere not sensitive to transverse indent geed

Key words honeycomb core sandw ich panels low velocity impact; danage bending; quasi-static
transverse indention
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1
Tablel Specmensused n the test
( x x )fm? /mm
K/C [ (45/- 45)k/45/- 45/0/90 omex/90/0/ - 45/45] 280x 80x 14 12 8
K/C [ (45/- 45)k/45/- 45/0/90Nomex/90/0/ - 45/45] 500% 80x 14 12 8
G/C [ (45/- 45)c2/45/- 45/0/90Namex/90/0/ - 45/45] 280x 80x 14 12 8
G/C [ (45/- 45)c2/45/- 45/0/90Nomex,/90/0/ - 45/45] 500x 80x 14 12 8
K/C [ (45/- 45)k/45/- 45/0/90M omex/90/0/ - 45/45] 150x 80x 14 12 8
G/C [ (45/- 45)c2/45/- 45/0/90Nomex/90/0/ - 45/45] 150x 80x 14 12 8
. [ (45/- 45)c/45/- 45/0/- 45/45Nomex/ o o -

45/- 45/0/- 45/45/(45/- 45)c]

2
Table 2 Bending strengthsand failure styles of honeycanb core sandwich panelsafter low velocity mpact
E/J Pmax/N M max/N x M r
K/C 0 1 3547 268 05 1
4 1 2186 163 95 Q 61
6 1 2114 158 55 Q 59
G/C 0 1 4105 307 87 1
6 1 2805 210 37 Q 68
8 1 2526 189 45 Q 62
K/C 0 1 5003 237 64 1
3 1 4462 211 95 Q 89
6 2 4144 196 84 Q 83
G/C 0 1 5006 237 79 1
3 1 4117 195 56 Q 82
8 2 4133 196 34 Q 83
, P2 P2
A
Ly
KiFHE: Li=100mm, L,=400mm
SRR Ly =70mm, L,=260mm
1 K G Kevlar 1
,Nomex NRH-2-80-(Q 08), Fig 1 Pure bending loadsof pecimens
T300/ , SI-2A
) HB 5308-58
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M T S880-50kN ( E= Q) 15%
(P-Ah) ,
, (2]
22
X ,
: [1,3] :
K/ G/
21 3,G
4
; ,  Nomex
2 Pmax M max
( 1); 1= M mace M meco, 3 G KL
M mac.0 E=QJ Table 3 Quasi-static transver = ndentation test
'M max.e E conditionsand results of pecinen G/C & K/C
/mm /mm- st Pmax/N
' G/C 10 20 894
20 Q 4 1455
Pmac M max 20 40 1532
(E= ) ’ Pmax 20 40 0 1535
' 30 60 1431
' ' K/C 20 40 1623
M max ’ 25 50 2055
' ' 30 60 1726
’ ' 30 Q6 1948
WM max )
0% 4G

Table 4 Quasi-static transver £ ndentation test
conditionsand reultsof specmen G

( ) a b Pmac
' /mm fam- st AN
’ 2 20 10 1 Q 45 182 1250
' 40 1 Q 58 170 1450
[7] 25 50 1 Q45 18 1690
K 6L ( 30 10 3 Q 44 172 1428
60 1 Q 44 181 1620
E= QJ) , 35 10 1 Q45 185 1436
40 10 1 Q 40 192 1450
' ' 45 10 2 Q37 18 1814
, ,K/C 55 01 1 Q 48 205 1520
M ma= 194 7N XM , G/ 10 2 Q 49 189 1265

C M max= 201 64N XM , 2
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PEPEAAR AL o e
, 3
2 G/C Prmax
Fig 2 Plane compression of honeycomb core sandw ich plate ( Q4
25.0 '
I m/s 40m/9 ab Pmax
E 20.0 , P-Ah ,
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¥ 150 '
= :
b 10.0 E= 3
sof , 160mm /s (
2 35 kg'"),
0.0
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Fig 3 Compressive load-digplacanent curve of Nomex honeycomb 4 a
= 1500
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Fig 4 P-Ah curvesof gpecimen G at different indentation degpths
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