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The Internet-based Composite Repair
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ABSTRACT

As composite materials are gaining wide acceptance in aircraft structure, repair of damaged composite is becoming
an important issue. The issues in composite repair include high cost, material interchangeability, water ingression, and
structural integrity. To address these problems, researchers have studied on the composite repair in various aspects.

In this paper, an Internet-based advisory service (called Repair Advisory Service, RAS) for composite repair is
proposed to increase efficiency for repair process. In the RAS system the web browser is used as its user interface,
which provides easy access to the service. The RAS server provides web-based tools for failure prediction, Structural
Repair Manua! (SRM), automated prepreg cutting process, material properties, inventory and knowledge base.

The computer codes implemented for repair design estimate the tensile failure and shear failure of repaired structures.
The prediction of failure is based on the maximum strain criterion for tensile failure while elastic-perfect plastic shear
failure model is applied for interfacial failure. The OEM’s SRM is provided in the PDF format for viewing and
searching by web browsers instead of looking up paper version SRM. The knowledge base in this site offers a room to
share and distribute ideas, memos, publications, or suggestions from the repair engineers. The fabrication tool of RAS
reads repair geometry from engineers then generates a CNC toolpath to cut prepreg patches.

The RAS service is open to public and available at http:/nano.gsnu.ac.kr/. Broad feedback from field technicians and

engineers is welcome to improve the usefulness of RAS.
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Damaged laminate
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Fig. 1 Scarf repair and lap repair .
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Fig. 2 Communication Model of RAS.
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Fig. 3 Input variables for failure prediction in RAS
— lap Repair.

Length of lap to be calculated 10 (cm),  3.93701 (inch)

Number of repair plies (one side only) 3
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Fig. 4 Results of failure prediction — lap repair.
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Fig. 5 Expedited repair process using the RAS service.
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Fig. 7 An example of Boeing SRM.
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Fig. 8 An example of toolpath generated by RAS.

5. 2 E

A714E RASE BEA Rgol oM #4%
715EE AT s pgEAY. 9L §A4
AejFjo] 22 ALt Hyo #HAY ARES
oMy FA ALIEE =94ET. RASTE
ojgjgt Jd& APy Hs duwtelAl FAEH
bttp://nano.gsnuac kr® A L£sto] ol 4% £ o,
P 75 o)FL Dexter Hysol®l EA9396%
3K70 A9 RBEAR Hexceld] F593 71%

B¥YE BFdte FSddw sbEsiAg, e
Ase E4A7 dsEdd A8 FR9
EdAd 282 + Aok

% 7|

B dFE 20018E F2EAY Adng
AFHA A LAY IHKRF, 2001003E00075) F
g3 2rbedel] ot A AFIon old A}
=@Ut.

2

it

Ho
rot

(1) P. Shyprykevich, G S. Springer, and S. H. Ahn,
"Standardization of Composite Repairs for
Commercial Transport Aircraft," Composite Repair of
Aircraft Structures Symposium, pp. 1-24, 1995,

(2) HAE, “#§37] ByE AN 384
St=3t3 95518 %), Vol. 29, No. 6, pp. 119-125,
2001.

(3) L. O. Bardygula, "CACRC: Progress and Plans,"
Composites'96 Manufacturing and Tooling Conference,
Society of Manufacturing Engineers, pp. 229-239,
1996.

(4) Boeing 777 Structural Repair Manual. Boeing
Commercial Aircraft Co., 1995.

(5) Boeing 737 Structural Repair Manual. Boeing
Commercial Aircraft Co., 1991.

(6) L. J. Hart-Smith, Adhesive-Bonded Double-Lap
Joints. NASA Contract Report, CR 112235, 1973.

(7) S. H. Ahn, “Repair of Composite Laminates,” Ph.D.
Thesis, Stanford University, 1997.

(8) Google website; http://www.google.com

-142-



