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Equivalent Strength Analysis of Honeycomb Sandwich Plate
Based on Equivalent Theory

JI Baofeng' CHEN Dongliang SUN Yanjie® WANG Shixun'

(1 Beijing Institute of Astronautical Systems Engineering,Beijing 100076)

CHEN Yingwei'

(2 College of Mechanical and Electrical Engineering, Harbin Engineering University, Harbin 150001 )
(3 Aerospace Research Institute of Materials and Processing Technology, Beijing 100076 )

Abstract In this paper an equivalent method based on sandwich plate theory is deduced and the equivalent pa-
rameters of the honeycomb plate are obtained. With these equivalent parameters, the honeycomb plate FEM simula-
tion model is established and honeycomb sandwich plate static analysis and random vibration analysis are completed.
Then static and random vibration tests were made. The results indicated that the honeycomb sandwich plate theory
based model can accurately reflect the honeycomb sandwich plate static strength characteristics and structural dynamic
characteristics. Static strain value and the error is less than 4% , the natural vibration frequency and the error is less
than 5% , which shows good agreement with tests results and the effectiveness of the model.

Key words Honeycomb sandwich plate ,Sandwich theory,The natural frequency, Equivalent theory
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Fig.2 Force condition of the cell
X BD i1 HHE %
_ FhI
Vo == Sup (3)
#r L RN BD Ty 1 i A ds A R Ak
v
2
E1 Y - Feinel - m,
oL (9)
ay ___Fu
| L 24EI
Bear kw153 BD %% B HEA
_ Fhl
0= 4k (10)
J7 a1 A R £
[FI3E, % Y, 0 AB S RIHEE |y Wity AB hZk iy Ak
*ZT‘,M‘@:
*Y
EI—2 =Fy, - 2M
o (11)
AB IZEI[ h (1 - Sll’le) ]

XF B i, m?%LB@%ﬁaﬂauﬁﬁlﬁlmﬁ?,
W B AN -0, B N 0, T A S Sl )
7KL -
Yuh  FR*[h 1

By AR .
25 _FRIA+14 - sin® ]
Yo T flsing~ 48EI(, + Isin®)

EJA'LL‘LjJ:

(13)



F

T = bleosd (14)
FHEAS 2 H N BT U
3
(2h + sin®) (%) E
G =
o = 00\ 12k ,
b(3) [+ 201 —singy [ eost (5,

3 Qh + Isin®) U'E
bR’ Tl + IP(1 — sin@) 1 cos®
MR 107 A5 B AH 45 i 3L, AT LASK A5 18 53 i T 7E xz
T yz P TRN B U R
_ 2isinf
“ " h + blcosf

4 Qh + Ising)
“ blQQR + D cos

2 ARTHHRIXEIEIE

T BIE b AR (A B R e e e
R T A S A BRI AT, R B A T B0 S
PURShIREE , ¥ 2R FZIEE d=2 mm,
EHIC R EASHIEMIT, Bt K (=4 mm, BEJE ¢ =
0.04 mm, Y2 EE h=32.6 mm, FR0TAIERRE E
=68.9 GPa,JAMALL 7 0.3,

R L AR AR 15 12 e 5 e R AR ) 4% 1) B 4K
.

E,=0.8 MPa,E =1.8 MPa, E =174 MPa;

¥.,=0.3, Y,.=0.04, v..=0.04;

G,=0.8 GPa,G_=81.3 GPa,G_=162.7 GPa,
2.1 BAERTHSHTSIKEREIE
2.1.1 BRITHSH

MG b1 ik 2 50dt 57 7 BB AL, O ik B
shell91 HL.IC k{5 BTG,

AW ATHTER A G R AR AENLZ B KNy
7 g, 07 T E TR e A s BEAE T, S T4
TN o5 e JZ MR AZ 7, FEAE L 34T 17 B a0 A
(O T B, SR 2R 140 ke, BARA A5 UL 3,

G
(16)

BeEBs e )2 M

B3 RXEE P i E R A
Fig.3 Sample weights distribution
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Fig.4 Test results and the position of key points
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Tab.2 Comparison of results

LA RIE/107 Sy HrE 107 R/ %
1 69. 1 70.89 2.6
2 60. 55 61.43 1.6
3 36. 1 36. 88 2.2
4 61.35 62.23 1.4
5 42.25 43.96 4.0

FRYE S 2 AT ST = BIR Je A R e ST ) 1
58 2 J 2 M SRR R A o B D AR ERA Y
2.2 MRSt 5l I8 I8iE
2.2.1 ARITHSH
AR BEMLIR S5 BTl S R an 2k 3 s
®3 BEHIREHIRE

Tab.3 Random vibration environment
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Tab.4 Results of modal analysis

B &k HiR/ Ha Bk WGiA/ Ha
1 29.69 4 62.68
2 34.12 5 70.15
3 49.21 6 81.49
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Tab.5 Result of modal test

g ARBUIE He  BEHUIER He || B IR0/ He  BEHLIER Ha

1 30.01 29.00 4 64.96 63.78
2 35.89 34.99 5 73.52 71.09
3 51.20 48.79 6 83.49 82.51
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