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Study on Splicing and Reinforcement Process for Carbon Fiber Panel/Aluminum Honeycomb

Sandwich Panels

WANG Xiangru, XING Fei, SUN Donghua, XIA Yingwei, XU Lili, JIA Beibei
(Beijing Institute of Space Mechanics and Electricity, Beijing 100076, China)

[ABSTRACT] Carbon panel/aluminum honeycomb sandwich structures are of significant application value in acrospace
structures due to their lightweight and high-load-bearing characteristics. The need for cost control in manufacturing and
the requirement for extended service life have driven the innovation of structural repair technologies. In response to the
demands for the assembly of large-sized components and the repair of composite materials, this paper focuses on the design
and process development for panel splicing and sandwich structure splicing. The results indicate that laminated plates
with 100 mm double-sided reinforcement exhibit a 1.5% increase in tensile strength and a 131% improvement in tensile
modulus. For sandwich structure panel splicing, external reinforcement outperforms internal reinforcement. The core shear
stress after external reinforcement is slightly higher than that of the un-repaired monolithic panel, with a bending stiffness
of 699 N - m’, representing a 78% enhancement compared to the monolithic panel. The spliced and reinforced sandwich
structure demonstrates excellent appearance and defect-free adhesive quality, meeting the thermal vacuum test requirements
under the same conditions as non-spliced products. Thus, this research introduces and substantiates a practicable process for
the splicing and reinforcement of composite sandwich panels. The developed methodology supplies a viable technical route
conducive to the economical production and operational upkeep of substantial aecrospace assemblies, bearing considerable
practical merit in furthering the goals of mass reduction and durability enhancement in structural engineering.

Keywords: Carbon fiber panel; Carbon fiber panel/aluminum honeycomb sandwich panels; Splicing reinforcement;

Mechanical properties; Thermal vacuum test
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Table 1 Design configurations for the spliced panel and
sandwich composite

454 e PHE R
FARAME 2 | KR (ZSEAE) | E (a)
e DHE A INGE , SR b
AR b e e B 1(b)
AL ‘ X
. BEEERGRINGR, FE004,
FATAE o e B (c)
g o | BEHERUEINGE, ALK
SRR d B % 100 mm F1(d)
S SRR T / 00 55 e 52 B
RERIEA ) i)

EP WIMEPHER T ) |,
Jejzsik | SRRk B phnni F1(e)
- NI P LR TR /

Je 2t C e B (E)
— | | — ‘
sttt L/ 230
g
{
L EE
1
(a) Fhtidffa
5 i 4 gk
0.5
Jm_ 60
S = N [ ye—'

Refi ;7_4 L6 Jos .
Jin:

(¢) FHRik e

P HIAR
PRI AR

i

0.8 ke
e
P T bR
TR
() MR (JC2IIEB )

(1 (d o)), U Jom e o A 00 B BE 24 100 mm, Bt
T AR TR B AN TR E o

BT R AP BT PR T A
SR TR R T T 3 A0 T % 0, A SR 15T T AR 2T 4t /
PR s e JREEFA R R 3 R, e 2 4R R R
sHH1°8 600 mm x 800 mm, H i, e 2K 1F A A&k
TR TAIAR / BRI 6T e 24540 5 e )20 B A s pFfa
TET A / 403 0 % I S 25 40, N S A2 v 6 e o O P RS
FEM I T = B R 15 mm, PYINSER AR 5 = R 14 mm,
FRAE e 55 PF P2 B AR W 6 TR Jie 2%, 4220 79 A0 ) B s
TR 5 Je 2980 C A AMINGEPFRERR TR / 40 53 e
JEEERE , FE S AR T 5 BE e FH 2 1 A SR 260 ) 7 T A
PHEEEOL ERS AN T AR G5 19 L B RS
) XS FREEH
1.3 REAH*E

e JREEF NI L P 4 o B A A 5 X 2 A

i i
J—47B+CHiif% 05 120

EDALIRYES ; 230 !

e
j
| | ! | | 25
}
(b) FHik b
A Bese
R
JW&S 100
| ——— |
N L1000 JY¥ 1
stk |/ Sa— !
i 230 —
| i
| | ! | | 25
(d) FARIkfF '
) BrEE AR
AN TR TR
0.5 Wi
L 15
L N AR A
J |WWWWWWWWW@II!I
i li NS
09 sk 05

PRI

(f) Fhmsi b (Je)2ilfFC)

Bl 1 BRERRER / SR8 S REE NI 422 mm )

Fig.1 Types of carbon fiber panel and carbon fiber panel/aluminum honeycomb sandwich structure test specimens ( mm )
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Fig.4 Shear load—displacement curves and failure modes of sandwich structure specimens after shear testing
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Fig.5 Bending load—displacement curves and failure modes of sandwich structure specimens after bending test
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