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Bending and Fatigue Performance of Aluminum Honeycomb Channel Panel
with Defects

CHEN Zhenglei', WANG Runtang®, XU Wei', CAI Liangcai', SUN Yan®
(1. Aeronautical Engineering College, Air Force Engineering University, Xi’an, 710038, China; 2. The 95364 Troops,
Guangzhou, 524300, China)

Abstract:In order to study the influence of panel thickness, different types and degrees of congenital defects
on the fatigue performance of aluminum honeycomb sandwich panel, three point bending static load test and
three point bending fatigue test were carried out on seven groups of aluminum honeycomb sandwich panel
samples. The results show that the surface core dewelding defects have the greatest influence on the fatigue
performance of aluminum honeycomb panel, and the fatigue performance of the specimens containing 10%
and 30% surface core dewelding defects decreases by 76% and 92%, respectively, indicating that it is very
important to prevent the surface core dewelding defects. Through analysis, the bending fatigue characteristics
of aluminum honeycomb panel obey Weibull distribution, and the correlation coefficient exceeds 0.95. Weibull
equations reflecting the relationship between stress level and fatigue performance were established for intact
samples and samples with different types and degrees of congenital defects.

Key words: aluminum honeycomb channel panel; bending performance; fatigue life; 1gS-1gN curve
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Table 1 Specification of bending test specimen

JF/(mmXmm X R/

SHH FEEHZEE RS ST

Y S A

AL mm) mm EME B/mm FHE E/mm #K/mm PR

1 600 120 50 50 3X 3 3X 44 6 52T

2 600 120 50 50 6X 3 3X 44 6 52U

3 600 120X 50 50 6X 3.5 3X 44 6 SEUf

4 600X 120X 50 50 6X 3 3X 44 6 10 Y6 it 48 8k b

5 600X 120X 50 50 6X 3 3X 44 6 30 %6 Bt J e B

6 600 120X 50 50 6X 3 3X 44 6 10%6 T T A 24 £ B
7 600 120X 50 50 6X 3 3X 44 6 30%6 T T A 24 S
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ML A 3 5% 5 W R 58 1, A1 7 7% 38 1 [A] 25 4 7%
L IRAR T SR
1.3 I HIELE

HHlE GBT 1456—2005¢ J¢ J2 45 ¥4 725 iy 8 fiE ik
36 07 )M, % i 56 A5 2 0 B s R AT T Ak B 75 3
A 0 A P8R JE o, A RN D, BAR Ty ik an R

TR B (1) 1A

[
W 45@(1;[— 0) (1)

Ko, T 2 M ORE 5E KT AR Y SRR 5 LR B
B 5 o Rl S8 B s o MR Z R s h iR R B s p R
T R 284



%13

R IE A, 45 + 5 R R B e 6 TR A 2 AR 5 e 55

B AR e (2) 15
- AP/ ¢
16/,
Ao D Ry e R S50 0 2l W E 5 ¢ Sl A K
AP Ry At -4 BE i 400t B i 8 s 19 B 0E 5 /) R %t
L AP B HME R 48 B2 5 £ .
1.4 RWERSW

(2)

1.4.1 #FRBEX 247
s, =S e b B oK Sz T E

0 R DS = 5 s DA = I AT 2 N =
A7, T B U0 0 3 B ol e 5 e R 2 PRI, X
et 6 b b T AR A 7 s g R R0 RS AT 0 s BRI fE
AR HVRE A~ 8 53 Je S A A A S il PR RE o B 4k G
7 2 1 S B RS 3 g S ML SR S A S fr 2%
XIS AL, 225 5 A% A 8l 4R A 18T 1 7R

2257
200}
-175F
150 [/ R i
-12.5 H[/4-..

-10.0 Hf/
-1.5 Hi
-5.0 !
-2.5
0.0 &
0

Fr#k / kN

=3 -10 =15 —2IO —2I5
fiF / mm
BT = il 56 o 207 B8 il 4 I

Fig.1 Load-displacement curve of three-point bending test
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Table 2 Bending test results

RFE S 1 2 4 5 6 7
e KA 48 /kN 17.15 19.18 21.44 15.48 12.51 16.06 14.87
B/ MPa 114.03 127.53 123.5 102.92 83.18 106.78 98.87
B NI /(Nemm®) 1.15e—7 1.27e—7 1.57e—7 9.48¢—6 6.54e—6 1.03e—7 9.05e—6
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GAEM R BT XA WA, NI o7

AR, )5 8 600 mm X 120 mm X 50 mm, [ )2
3 mmJER 6X G 4, )28 44 mm JE Y 3X
AA 4, FHOR T FUATF 2 AN (] e B 255 il 9% 57 14 i 174
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Table 3 Specification of fatigue test samples

SnWES RS2 1 2 4 5
Tl 3 155 SEUT 1096 M K B i 3094 it A5 fJe 54 1096 T T He 24 Sk s 30% 1 A 2 BBk
FHIE A PR oy 25 /KN 19.18 15.48 12.51 16.06 14.87

2.2 RKEHIE

9% 55 0 1 R g vk S A il M R R e Y i
D5 9 B AR A ), 475 2R B MTS-810 Ha, % fd] iR T3 fig it
B AL, L 28 TR X I AR AR AT g AR L 7E PVC R
JG BN — > Cyclic command 2 77 , ¥ 4 1F 5% 3% Jin
B, AR A4 5 Ha, S I8 PR CECh 1000 000, B )
AR (AR ) 2 6 kKN, I H s @ dr R 17 .

SCHE AN B Sk A il RE e — B, Bk
FU S A R [ AEAAS BN SRR L ik
B R SRR E /N BN B A s ED)
RE , PRI 7 R AT 9 57 136 i, 5 2SR S HE AT
IR T, SR 5 X i b LR O 45 A ik bk
55N T T B Rl A% O TR A T B R 4 o
TE 0.1 KN Z A7 o X B, 78 PR IR R 3k 5 i F e B Y

AT, R RSk RIE R R . DL B EAR T
UL A% 3K 8 20 %0 R AOF R, T AR 10 mm
Xt F 9 07 B, 5 — A0 gk far K S
B, P S=F/F,.. WEHEREZRTLUEN,
RFRWY BT £ far 2R K B0k e B o7 201 80 %6, BRI S
EEH 70%,75% ,80% ,85% ,90% FLAN KU .
1 E 10 IRAE A A SRR X N — A4~ S, LA
AN 2E
2.3 RIWHERHM
2.3.1 FEHFRBLER
T ST 4% 2R URE 0 S B i 28R (B R 55 75, O
W% 55 5 1 OB, 45 3 45 413K RE 19 1gN {8, it 58 45
R4,

x4 EFRBER
Table 4 Fatigue test results

45 WS BBIR/KN SEBRINER/KN S KPS/ % S WO A /AR 1gN
1-1 19.18 13.43 70 5 1 000 000 6.000

1-2 19.18 13.43 70 5 882 476 5.946

1-3 19.18 14.36 75 5 512 270 5.710

1-4 19.18 14.36 75 5 434 478 5.638

1-5 19.18 15.34 80 5 29 445 4.469

! 1-6 19.18 15.34 80 5 37 500 4.574
1-7 19.18 16.3 85 5 9947 3.998

1-8 19.18 16.3 85 5 5448 3.736

1-9 19.18 17.26 90 5 720 2.857

1-10 19.18 17.26 90 5 379 2.579




%13 R IE A, 45 + 5 R R B e 6 TR A 2 AR 5 e 57

gk

5 WS BIBIR/KN SERRINAR/KN 8K S/ % EES W OF A /INEOE 1gN

2-1 15.48 10.84 70 5 344 478 5.537

2-2 15.48 10.84 70 5 129 354 5.112

2-3 15.48 11.61 75 5 32128 4.507

2-4 15.48 11.61 75 5 11 145 4.047

2-5 15.48 12.38 80 5 6238 3.795

’ 2-6 15.48 12.38 80 5 5447 3.736

2-7 15.48 13.16 85 5 1223 3.087

2-8 15.48 13.16 85 5 2120 3.326

2-9 15.48 13.93 90 5 540 2.732

2-10 15.48 13.93 90 5 228 2.358

3-1 12.51 8.76 70 5 144 478 5.160

32 12.51 8.76 70 5 89 354 4.951

3-3 12.51 9.38 75 5 12128 4.084

34 12.51 9.38 75 5 6 004 3.778

375 12.51 10.01 80 5 3120 3.494

’ 36 12.51 10.01 80 5 1178 3.071

37 12.51 10.63 85 5 623 2.794

3-8 12.51 10.63 85 5 483 2.684

379 12.51 11.26 90 5 80 1.903

3-10 12.51 11.26 90 5 46 1.663

4-1 16.06 10.84 70 5 1 000 000 6.000

4-2 16.06 10.84 70 5 1 000 000 6.000

4-3 16.06 11.61 75 5 444 762 5.648

4-4 16.06 11.61 75 5 267 723 5.428

4-5 16.06 12.38 80 5 44 528 4.649

: 4-6 16.06 12.38 80 5 13 292 4.124

4-7 16.06 13.16 85 5 3245 3.511

4-8 16.06 13.16 85 5 7 566 3.879

4-9 16.06 13.93 90 5 1078 3.033

4-10 16.06 13.93 90 5 389 2.590

5-1 14.87 8.76 70 5 847723 5.928

52 14.87 8.76 70 5 742 934 5.871

53 14.87 9.38 75 5 68 253 4.834

54 14.87 9.38 75 5 99 062 4.950

575 14.87 10.01 80 5 8678 3.938

° 56 14.87 10.01 80 5 3653 3.563

57 14.87 10.63 85 5 2017 3.305

58 14.87 10.63 85 5 1075 3.031

59 14.87 11.26 90 5 278 2.444

5-10 14.87 11.26 90 5 301 2.479
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AR 1 25 2R SR g 2 1 [ — £y 28K T oy AT I8 2, 8 e i 9 PE S 8 10060 Je 3000 T
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(a) Fatigue life line graph (b) Fatigue life bar chart
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Fig.2 Comparative analysis diagram of fatigue life
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Table 5 Log fatigue life 1gN test data

P lg IR %
1 2 3 4 5 p=i/(nt+1)
1 5.973 699 5.374 594 5.067 874 6.000 000 5.900 547 0.583 198 081
2 5.675 204 4.335 187 3.957 416 5.551 746 4.922 505 0.094 047 828
3 4.825 718 3.766 599 3.332 236 4.461 048 3.789 968 —0.366 512 921
4 3.886 350 3.223 106 2.742 725 3.732 836 3.189 209 —0.902 720 456
5 2.739 968 2.584 331 1.799 341 2.865 400 2.461 649 —1.701 983 355
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Fig.3 S-N curve of fatigue test
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Fig.4 Fatigue life regression results
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