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Dispersion Analysis of the Testing Method for the Flexural

Performance of Honeycomb Sandwich Structure

LI Yunpeng, GUO Xiang
(Structure Design Department, AVIC The First Aircraft Institute, Xi’an 710089, China)

Abstract: In the test of the flexural performance of the honeycomb sandwich structure, due to the different test

methods, there is a situation that the data dispersion is large, which causes the reliability to be reduced, which is

not conducive to the evaluation of the true performance of the structure. The flexural performance of the honeycomb

sandwich structure is studied by flexural measurement method (ASTM method) ; flexural performance average

method analysis and lateral pressure method, and the discrete difference of data is compared to evaluate the effec-

tiveness of the three test methods. Through the test and analysis of the test pieces, the flexural performance data of

the honeycomb sandwich panel is obtained. The results show that: the dispersion coefficient of the flexural perfor-

mance data measured according to the ASTM method is greater than 0.1, which conceals the authenticity of the

test results; according to the mean value of the flexural performance, the method substituting the honeycomb core

shear modulus into the relational formula to solve the flexural performance of the sandwich structure, the dispersion

coefficient is less than 0.09, the result is credible; according to GB/T 1454—2005 lateral compression method, the

lateral compression modulus of the sandwich structure is lower than that of flexural test, considering the influence

of the stiffness of the panel itself, the result of the lateral pressure method is more authentic and the dispersion coef-

ficient is less than 0.07. The credibility is further improved.

Key words: honeycomb sandwich structure; flexural performance; lateral pressure method; discreteness; authen-

ticity
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Table 1 Stack of the specimens
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A 10 [(+45)/(0,90)/(+45)/(0,90)/(+45) ],
B 9 [(£45)/(0,90)/(+45)/(0,90)/(=45)],
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Table 2 Flexural stiffness according to D7250

% R /(10 N-mm*) 441/

(10° N+-mm?)

B
WO 2 I3 A RIS

A 1.530 1.100 2.550 2.020 1.630 0.310 1.766
B 1.470 1.440 1.470 2.100 2.140 0.210 1.724
C 1.130 1.470 1.650 1.190 1.620 0.171 1.412

D 0.867 0.684 1.160 0.696 0.746 0.238 0.831

%3 D7250 i #  h A i
Table 3 Facing flexural module according to D7250

T Tap=N N
K B/ GPa -
i ae T Y
BRpE 2 KPS R4 RS e
A 47.02 45.69 32.92 59.45 48.22 0.202 46. 660
B 51.26 47.15 51.98 70.82 75.43 0.216 59. 328
C 43.58 57.76 60.73 48.94 61.90 0.146 54. 582
D 38.62 30.37 52.33 33.80 35.63 0.222 38. 150
Fd KRB
Table 4 Yield moment of sandwich
K KA/ (10° N-mm) -
34
T 2
AR 2 RS R4 RS

A 6.87 6.8 7.09 6.59 7.19 0.034 6.908
B 6.47 6.95 6.37 5.88 6.38 0.059 6.410
C 6.59 6.15 6.54 6.00 6.66 0.046 6.388

D 6.20 5.77 6.03 5.97 5.63 0.038 5.920
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Table 5 Flexural stiffness according to mean algorithm

% 2541 W /(10° N»-mm?) T/

(10° N-mm?)

WL W2 BAE3 B4 RS

A 2,07 2.21 1.8 2.03 2.35 0.090 2.102
B 1.82 1.97 1.69 1.66 1.94 0.078 1.816
C 1.65 1.56 1.62 1.52 1.79 0.064 1.628

D 1.13 1.11 1.19 1.23 1.14 0.042 1. 160
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Table 6 Facing flexural module according to

mean algorithm

25 il i 4 /GPa
IR =51
il B L
UG M2 RE3 4 RS
A 63.48 65.95 55.29 59.7 69.39 0.087 62.762
B 63.53 64.22 64.83 60.02 55.8 0.061 61. 680
C 64.72 58.35 59.78 62.38 68.27 0.063 62.700
D 50.22 49.11 53.66 59.45 54.40 0.076 53. 368
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Table 7 Facing equivalent lateral compression modulus

LR FE A 4 / G Pa

b

SFEIH/
GPa
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LW S N = SR T o SR =i L)

43.16 45.85 46.06 38.98 43.5 0.066 43.510

43.01 46.77 40.59 42.15 44.5 0.054 43.404

53.11 51.49 47.18 47.41 50.72 0.052 49.982
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