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ABSTRACT: The work aims to explore the collapse mode of paper-wood honeycomb boards and the deformation failure
mode of a single honeycomb unit, so as to provide a theoretical basis for the internal failure mechanism of paper-wood
honeycomb boards. Through finite element simulation, the out of plane static compression was analyzed and its deforma-
tion pattern, stress-strain pattern and stress-strain curve were obtained. The results showed that the compression process of
paper-wood honeycomb boards was divided into four stages. The stress was concentrated in the honeycomb core layer.
The outer most honeycomb deformed greatly first, and then the deformation of the middle honeycomb gradually in-
creased. There was one or more stress peaks in the honeycomb core layer under compression. The honeycomb wall bent
and folded for 1-2 times, generating 1-2 plastic hinges and absorbing energy in this process. In a word, the collapse failure
trend of paper-wood honeycomb boards is from the outer honeycomb to the inner honeycomb, from the single wall to the
double wall, and from the weakest collapse point to the rest.

KEY WORDS: paper-wood honeycomb board; honeycomb core layer; out of plane static compression; finite element

WS SR ML — PR AAF RO DT AT RE, 240 i ehRSAEEIT, A BROGH BEOR 4R 3 8
WS R R LUBR AL . JSot/ b Puohilibhds . 28 ST IEIREEREANZE iR S BT BT el
MRRIRAFSEEAT, HRTE ) ZRHITESE th el | sk Al FURI, [ PR A1 X e g M B T 5 46 e e
FHGW, feishifepid fih, BEiaZlmeE SRR RSO ST, JU AR TP 1 S 4R

W B ET: 2022-1024
TEEEN: T (1998—), %, MEA, FTHLEREGHEARTG LS.
BIEEE: kEKE (1960—), &, W4, g, ARITOEZZHRAMHAL G EH4,



- 200 - f1 %% T 72

2023 4 5 H

143 TR B B3 A Y ) A MERERIT ST AT FROT 0T, X 56T
R 2 ARG A AR B ST B A LT,
R T AR 2 b b ) 2 AR A e i, HL Ty 2k
RERIPUES PEREZIIL T L Gl s 4 i, 3R b S T
TR Y o B X AUOR s R tEAT TR ke
WHE, (B4 AT BROTO B 0 B i oR DUARGH o 7E4RA
WEBS R A U 2R RE R, TSNS TR AL 2
WREN T SRR AR TN TBeagBR
T H BE VLSS B SR AN r o e 5 BE S I 8k, T
ESIIES LN P I RO A S  faS g e a i
AR RIS T I, A SCRLE AR AR B 1 52
U=EHAR SRS AR , $2 Hh—Fh AR 5 1
WSS ARAS A o RS A BROT /T AR AS & 1 T X b
ARA BB A T SN S TR A B, IR S AR A T
TR g PRI A A T A, S AR 8 53 Al )
117 27 R A 22 o P i {4 IS Al

1 RKARESHAEEBERMBSH

1.1 JLA&H

YR A W 5 Al 1 TE 7S TP W T 00N 2 e BL A AR T AL
T il 2 ot 2 i o e ) 8, 5 o BT IR B | 23
B RE JEL IR 2 B R AR e g N J2 e B R T A
BEJ5 AN TT I, AR [, XFRAS [EIARAR x J7IA) s
B RRLP T R R T 1), TRIRR w, XN 2 [A] AR AR
y Hly EENEIEE TR d, XA AR RR 2
Jria, WE TR, BRERANZ R OTANEESN , A
M T w I ) A8 B BT BE X O W2 BE R . FE
Solidworks H X 4% 84 165 505 J2 RIS A5 A T A 20 ) A
KAH T LI B A4 A, A Ansys
Workbench #4174 BRICHT H AT o BT B AU ARTE
JEBE T 1] b RS as /NTHoAth 2 N7 1a), AR 4E 0T
FErp &= A KRR R BRI . MR EORG R, t45s
WA R HISEETT Shell181 AR A4 50, & A I AR
KSR BRIT Solid186 F % . M4 GB/T 1453—2022
(e 285 R B0 PRI ik ) P g ELE
e E RSN 60 mmx60 mm, JEEH 15 mm., fE
VI EN AR 2 A5 S R UE 4RI 55 RCT A5 & B R bn e, 14
WONEAE 2 A2 e AR AR S P R Ao, TEZ )
Je A T2 S B R N A R B0 O e b K
YA 55 M 52 71 O, K W A P 1) e o B T kA T
A, RPARAR I B AR Y 4 SO TR 45 A HH TR
Bt s N2 B 2 AMEIC/EL, KEHIK 2
AMTEEAETL,  ARA I 55 A AR TR N ] 2 R o
1.2 MESE

YR A M) THT A MRS HE A T AR SRR |
JUTHEL RS AR L, B — A 2 ALt mm 7 1o

P, AFAE G IR ALTE AN A ] A SR XL P
TEAZ A% 1) S P 5 BB PR A S 2R 5E SCRL A AR RIS A A

K1 g SEail
Fig.1 Structure of paper
honeycomb core layer

B2 gRA S B3 A s 1
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Fig.3 Test and simulation stress-strain curve of
paper-wood honeycomb board
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Tab.2 Test and simulation flatwise compression
properties of paper-wood honeycomb board
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Fig.4 Static compression process of paper-wood honeycomb board
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Fig.5 Static compression process of paper honeycomb
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Fig.6 Stress-strain pattern of single honeycomb
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Fig.7 Stress-strain curves of single honeycomb
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