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A Study on Technical Trends of Composite Materials for Small Aircraft
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Abstract

The present study provides the legislative backgrounds and contents of the America's General
Aviation Revitalization Act of 1994 as well as the general impacts of the Advanced General Aviation
Transport Experiments Program on the composite materials and associated general aviation aircraft

structures
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GA : General Aviation, ¥ %F3}-F [1]
GARA : GA Revitalization Act [2]
AGATE : Advanced GA Transport Experiment [3]
GAP : GA Propulsion [4]
SATS : Small Aircraft Transportation System [5]
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Table 1. SEA 2 AZ7E [6]
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1 Material Testing and Qualification
2 Crashwor thiness Design
3 Low Cost Manufacturing
4 Acoustics for Noise Prediction

Advanced Materials Program & O{ Xl

(DA&P Technology, @Cessna Aircraft,

@Cirrus Design, @Fibercote Industries,

(B)Global Aircraft, ®The Lancair Company,
(DRaytheon Aircraft, ®Stoddard-Hami lton,
@©@Simula Technologies, @Toray Composites America

2.1 Material Testing and Qualification
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2.2 Fatigue Test
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2.3 Crashworthiness Design
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2.4 Seat Design and Certification by Analysis
AGATE®| 93] GAE 37| FHA#A

F71EE FASG A 29A2 U FAd =
FU3F5719 FA AFo HEs= FAR Part
25-5628 A3 GAgE7)|dE 2tz &3P}
o] Z]&dl E¥E FAHAF AP w3 $50,000
7beFe] Hlgo] zaFUon, FALZ YR
FHES Y& AFZ @A 59 Alad A
ARZe dsiz vl AFAIHES wEshoF 3
Attt AGATEZS AXHA] “Methodology for Seat
Design & Certification by Analysis [9]"8}= A5
o] B iAo] 2]& Computational Modelling o 2
A3 N2del FHASS dE5w, 1 o=
g 2AZ A4 A3 F1T F Y& ol
A A= ). Cessnarlzl R4 o] BuA= GA
FE718 #FHAe AdA% AFS S8 Transient
FEM iAo A8S 3 &3t= AC23.562-29
277} H A

o] RuA oMo FHA Y @5 AXAY F
e g ALgS ofFE AtAaT AAWA Y
Mz A= 9= AF3A $HE AH
FAAS AFE olol FAT. o] BuA o]F,
Atad A dF oy MEALEH disfA = FAA
o AHHSUAS 22 AMNH Wy dIM L2
il 4 53 AFS ¢S 5 YA HAUAG.
g 37 71A AFH &9 30%7F FHA e <l
Fol FUHY $td 43S AAXTHA AGATE
o o3 43 E&HQA H&EF Bl AA
HASS ¢ F Aok

Computational Modellingol] ]3] 725 4
Fig. 79 o Al &3 o

o

Fig. 7 Simula Seat [3]
F1=2, Cessnarlc FHAA A E FF49
AbAaG AAAE w2 AENYE TALF

— DY =



oA F23te] 4987 THE Apog,
ottt 20010 A3 2AHE o widAS A
o] A4 nFe AZENLY BALF T
Aab 4 A2 2 AFdch

2.5 7|E}

AGATES A X @A] Flapo|} Z2He S9| A
Z}bo]  Vacuum Assisted Resin Transfer Molding
(VARTM) o] FfistA 285 3 Al
Zo] AFu LS ARY F U= Zo] X
= —

ol oA AtsE niet Zo] AGATEE AW
A GAZ 28F37|9 F/F FxE BAs
2 FHYsta golstA HE&EFE 5 A HAH
o A%, FF7) FREY BFH} 7Hes H
Az §F719 2P = Fig. 99X Zo] F719
stxoz g4 58AQ oz AU

O

(a)

(b)

Fig. 9 AGATE A%9 §3%7] vx
(a) ¥4 (Mooney TLS Bravo, Falcon 10/100)
(b) @A (Diamond, VisionAire Vantage)

o avete] A9, fEldRe d3rEH JFA
£ 37 ANA7A @A Faksit bt
th. 53 2383F7]9 S, Table 2014 E=
wpo} Zro] Zujo] o AFE A7 AEF
o] =AHo] gl HEH EFAEE 243
£ Fabricol| A 58] 3127 3}& PrepregZt# 333l
3 9] 8ot

Table 2. =9 SA7L 7|5

558 | zco® | WesA @A z0Es ] 0E60)
&% |194.4.3] == 2 [ZB/2E] PP 80
F3-91 | 1991. 11. ergs 5 Al &3 PP 180
KTX-1_|1991.12.12] ADD | 2 | Al &2 [TP 550/950
DRI 1992.12. KARI, &¢I 2 Eg PP 65/80
Twinbee | 1997. 2.15 | KARI, SSA | 8 | SBIE | PP 2x350
BHo) 2001. 9. KARI 4 | SBIE | PP 250
Gyiontone| 2002. 9.23 |SaNeB| 2 | =& | PP 100

g7 FHE FZ2E EFA=EE FHEYSA
Hge & 7o 3PS vtgee I A4
o FELE ARG, 2R FAAFAGA F
23 ARPEL z2tE= 100% 22 T 7]A
o] o] 7hsE Aottt
A2

(1) GENERAL AVIATION : Status of the Industry,
Related Infrastructure, and Safety Issues, United
States General Accounting Office Report to
Congressional Requesters, August 2001.

(2) The General Aviation Revitalization Act of
1994 (Public Law 103-298), quoted from the
Department of Transportation, U.S.A., 1994.

(3) AGATE Alliance Commercialization Impact
Report, 1995-2000, Keith Gale, July 30, 2002.

(4) A Paradigm Shift in General Avation (pp. 5/18
& pp. 8/18), Leo Burkardt, NASA Glenn
Research Center, April 4~5, 2000.

(5) Small Aircraft Transportation System (SATS),
http://sats.larc. nasa.gov/main.html

(6) AGATE Work Package Missions, pp. 11,
http://sats.larc.nasa. gov/agate.pdf

(7) J. Tomblin, Y. Ng, S. Raju, "Material
Qualification and Equivalency for Polymer
Matrix Composite Material Systems,"
DOT/FAA/AR-00/47, April 2001.

(8) James E. Terry, Steven J. Hooper, and Mark
Nicholson, "Design and Test of an Improved
Crashworthiness Small Composite Airframe,"
NASA/CR-2002-211774, August 2002.

(9) “Seat Certification, Analytical Techniques,"
AGATE-WP3.4-034015-018-Cerrtification
Methods, Cessna Aircraft Company, March
1997.

— P34 =





