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Abstract

This is the 2006 report of the advisory committee of the Institute of Aerospace Technology (IAT) and Aviation
Program Group (APG) of JAXA. The committee called “The Advisory Committee for the Aviation and Basic
Technology in the Social Conditions” has formed with the experienced professionals from the academic and
industrial sectors in the IAT and APG.  The objectives of the committee are for giving the insight and basic idea for
continuous improvement of the way and strategy for operation of IAT and APG done by the executive director of
those through the presentation of the emerging topics and discussion among the committee members.  The topics,
to be dealt with in the committee, includes the varying trends of the technology, industry, and market, and
movement of the economics, social things and the world together with the human developments. This report
describes the results of the presentations and discussions in the year of 2006 including the regional transports, SST,
domestic development of the aeroengines, structural technologies, and so force. This report should be useful to the

readers in JAXA for better activities and management.
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Technology Readiness Levels

+ System Test, Flight and
Operations

« System/Subsystem
Development
(EMD)

+ Technology Demonstration
(ATEGG/JTDE)

* Technology Development
(Rig Testing)

* Research to Prove Feasibility

9 - Actual system “Flight Proven” through
successful mission operations

8 - Actual system completed and “Flight Qualified”

through test and demonstration

7 - System prototype demonstration in an
operational environment

6 - System/Subsystem model or prototype
demonstration in a relevant environment

‘ 5 - Component and / or breadboard validation in

|| relevant environment
PP

14- Component and / or breadboard validation in
laboratory environment

3 - Analytical and experimental critical function
and / or characteristic proof - of - concept

2 - Technology concept and / or application

+ Basic Technology Research

formulated

1 - Basic principles observed and reported

Technology Readiness Level ¢
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Challenge: Obtain the “Best” Attributes of Turbojet &
Turbofans in the Same Architecture

Answer:  Core Driven Fan Stage
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Features

Versatile Core with Core Drive Fan
* Lower Low Spool Temperatures + Fixed/Simpler Inlets/Nozzles
+ Fixed Nozzle Capability Extended Range

FLADE Significantly Improved Survivability
* Inlet flow control (simpler/lighter inlets) Low Community Noise
» Improved installed SFC
* Smaller diameter / reduced drag System
* Nozzle cooling

Multiple Nozzle Conflguration Capability

Highly Integrated Engine/Airframe
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TABLE 1.4.2(c) MIL-HDBK-17 data classes and minimum sampling requirements.

Minimum Requirements
Designation Symbol Description Number of Number of
Batches Specimens
A-basis - 4
ATS i Robust Sampling 10 %
AS5 a A-basis — 5 55
Reduced Sampling
B30 B B-Basis — 5 30
Robust Sampling
B18 B B-Basis — 3 18
Reduced Sampling
M M Mean 3 18
1 | Interim 3 15
S S Screening 1 5

6.2.2 7 —R1 L ~ULE RS D B k(2]

6.2.2 MIL RZEFFADRF & JAXA DIEE
MIL-HDBK-17/F i3 Vol. 1 (/F1) » & Vol. 3 (/F3)
EFTHY, £DIHH Vol 1 F& LTHE LD RetERR
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*  ALL DOCUMENTATION PRESENTLY REQUIRED WERE NOT SUPPLIED FOR THIS MATERIAL.

ASTM D 3039-76

NORMALIZED BY:

MATERIAL: AS4 3k/3501-6 plain weave fabric

RESIN CONTENT: 38 wi% COMP: DENSITY: 1.56 g/fem’
FIBER VOLUME: 53-54 % VOID CONTENT:

PLY THICKNESS: 0.0074-0.0080 in.

TEST METHOD: MODULUS CALCULATION:

Table 4.2.14(a}
C/Ep 183-PW
AS4/3501-6

Tension, 1-axis
[0]e
75/A, -65/A, 200/A
Screening

Specimen thickness and batch fiber volume to 57% (0.0074 in. CPT)

Temperature {°F)
Maisture Content (%)
Equilibrium at T, RH
Source Code

75
ambient

26

-65
ambient

26

200
ambient

26

Normalized | Measured

Normalized | Measured

Normalized | Measured

Mean
Minimum
Maximum
C.V.(%)

B-value
Fi Distribution
(ksi) Cy

Gz

No. Specimens
No. Batches
Data Class

124 117
117 111
133 124
418 3.56

2 (2)

Normal Normal

124 117
517 4.15

9
3
Screening

112 105
103 98.1
120 12
4.63 4.00

(2} (2)
Normal Normal

112 105
517 4.21

]
3
Screening

126 119
116 108
133 126
479 5.88

(2) (2)
Normal Normal

126 119
6.05 7.00

9
3
Screening

Mean

Minimum

i\_flaximum
E§ CV.(%)

{Msi) No. Specimens
No. Batches

Data Class

98 92
94 8.8
10.2 9.5
3.0 25

9
3
Screening

10.5 9.9
9.7 9.1
111 104
46 42

g9
3
Screening

101 9.5
71 8.7
10.7 10.1
11 11

9
3
Screening

Mean
No. Specimens

v; R No. Batches

Data Class

Mean
Minimum
Maximum
C.V. (%)

B-value
&iﬁ Distribution

(ue)y G
Ca
No. Specimens
No. Batches
Data Class

(1) Basis values are presented only for A and B daia classes.

% 6.2.3 X AS-4/3501-2(3 1 {X CF/Ep) D — 5141 5| EiRE ST — & 1
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4.2.34 800HB 12k/3900-2 unidirectional tape

C/Ep
MATERIAL: 800H 12k/3900-2 unidirectional tape 800HB/3900-2
Summar
FORM: Toray P2302-19 unidirectional tape prepreg
FIBER: Toray T800OHB 12k, 3 tows/inch, siz- MATRIX: Toray 3900-2
ing H, no twist
Ty(dry): 330°F Ty(wet): 230°F Ty METHOD: ASTM E 1545 (TMA)
PROCESSING: Autoclave cure: 350°F, 85 psi, 3°F/minute ramp rate, 2 hours

Date of fiber manufacture 7/97 | Date of testing 1/99-7/99
Date of resin manufacture 7/97 | Date of data submittal 12/99
Date of prepreg manufacture 12/97 | Date of analysis 1/00
Date of composite manufacture 12/97

LAMINA PROPERTY SUMMARY

75/A -67/A

180/W

Tension, 1-axis

Tension, 2-axis
Tension, 3-axis
Compression, 1-axis
Compression, 2-axis
Compression, 3-axis
Shear, 12-plane
Shear, 23-plane 55-- 55--
Shear, 13-plane 55-- SS--

SB Strength, 31-plane 5--- S---

S5--

SS5--

Gems

% 6.2.4 X TS8OOHB/3900-2(E#41%: CF/Ep EAH) O F — Z 1L 1

6.3 mFRMH TREFEIEEEMOMEEIC DT
CER FE—)
6.3.1 BIEREESMOMBEELZROLHELD
BIRREA M OMEGREE L, il E X 2 2B DIRE
R CRE D, TORERMIL, BIEO N 7 ABRIEE
(Glass Transition Temperature ‘T3 /3F A & T 5,
T AEBIRE 1L, FORE XY IR CRIEN Y Z A
BROMatEED B I 2R OFMERIZE D 2RI % F 5 (e
BIZIIA T 2R I ARICELT HIREMRH - T,
REMOFRRRE, 25\ I0 7 AROEEIREZET
T EMNE), ZORE, HF6-3-1 X VORI B SR AN
THOT, ZHICEET D ERERE 2 EAKIBIZIE T L.,

BEME LT85,
TR RS D Tg 134 6-3-1 3 DD#EIZ 200°CH50 T
HY . FERIREHFIZ-40°C~150C L b s 8,

6.3.2 mERMHE TR 108 (CF/Ep) MRt

TR UBIE O FFE O BIRMA 150CE V- Th,
EEME UCIEIRIZZR D EMERT AR D, EEAS
TNT 4 3ETDHZ L2725, CFIEp OJEFERARFARZE
R & I (Hot Wet) D A fLEHE OHC(Open Hole
Compression) % 7= 1% f B 8 5 % E #f B F
CAI(Compression after Impact) Tk %, CAI DR
FEIIR Y b7 620y, Fitdk EEiE CHEtEAME T4
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: Hifiz = ) | pMR
= " IM | IMHS | HM | A 3F | °°
L. oy kgm® | 1280[1220(/1250/1220[1220
JlaEMmtER, E,,  |GPa 2. 2| 8. 4 5.2 4 3. 2
AR, G |GPa _ i s = -

RT Y, v, 0. 43| 0. 35| 0. 35/ 0. 35/ 0. 36
BERERE, o, 10°8¢ 100 65 70 35 50
AEAMAMEL A, JueM | 0. 33/ 0. 33/ 0. 33[0. 33|/0. 33
JI3BAE, F MPa 55| 100 140 100 55
HEREHE, F, MPa 100/ 240 340 200/ 110
AMHRE, S |MPa 656 90[ 100 90 55
H T A EHIRAE e 175/ 215 215 370 370

LM : (54t IMHS @ P#8ERAE, HM : @3k

%M : WEAG/A—1L b
Gm= F.m/ 2 161-F \'m) k: »

#6.3.1F% RFMR~ Y v ABHRORHER

JAXA-SP-06-018

800

CFRP WITHOUT HOLE

600

AL ALLOY 7075

WITH & WITHOUT HOLE WET

COMPRESSIVE STRENGTH (MPa)

400
CFRP WITH HOLE
200 G
WET
0 1 1 1
0 50 100 160

TEMPERATURE (°C)

% 6.3.2 CF/E p DI Fpk 1]

EHFRE

BEm)

——0
—=#— 5000
10000
15000
—¥— 20000
—e— 25000

REECC)

posite-initiation.html
3] HAIEA, WiAZE TEMIE 4 HZEHEME pp.138,
() B AMIZEEIR T2 1989

34y CAIDIE TR nwE Bbha, —5 OHC . #
6-3-2 [ 904EIZ 100°C T T0%FEHE, 150°C T 50%TRE
ZIERTT 5, o CHEEEHS O &ED FL— FTHE
FIEERRDD 2 EICRDR, HIETOD 10%DMETH
L, BT s 2 ElEHkE S,

6.3.3 CF/Ep M {& AR RE#HRF

CF/Ep M 100CETHATEALEBEZLH L, ME~~
v N OWHFBEOE 6-3-3 MESEICL, 3E~y
NS ETHRAARELEALNISD,

<BELH>

1] B Eig, 77 AF v 7 M E ORISR,
T A E—i—, 2004

2] BIlmEs, BaF AR

http://www.gisolab.t.u-tokyo.ac.jp/research/com

4] FAHEE—, FEEAPEI ORI, SR O FEF A
BT pHES FRIEE R, (1) B ARREH T
2., 1989
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57-00.06 (Typicah

370005 (Typicaly

37-00-04 (Typical)

370003 (Typicai 53.00-01

X 6.4.3 YS-11 SMHERT

YS-11

=mX
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HEER YS-UERITH SERBERMEGL(/2)

370001 (Typical

33.00-
370 a1 (Typicalt i

CORNER ANGLE - AFT PRESSURE BULKHEAD 53-00-01
NACELLE SUBFRAME 54-00-01
FRONT SPAR CAP - OUTER WING , LWR 57-00-01
WING JOINTS - CENTER WING TO OUTER WING _ |57-00-02
MANHOLE DOUBLER - WING LER PANEL 57-00-03
SKIN . STRINGER END - WING LWR PANEL 57-00-04
SKIN - M.L.GWHEEL WELL 57-00-05
SKIN SPLICE - WING LWR PANEL , W.STA.4000 57-00-06

Sub Frame

IO ELIFIL—L

/_ Wing Rear Spar

1A 880

Aft Body
Main Body P
isia 5%
e
\ Aft Pressure Bulkhead
Corner Angle

Section A-A

TR ERIE D FREEERY 1 (F#B

WSIA N
ARy \

Leading Edge
Auachment Screw Hole

Frent Spar Lower Cap Tongure

Detail A

FERFIHTTERCAP
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HEEHF 2 YS-11 BIRITHE S RRESPAIRME(2/2)

Front Spar

Crack
Detail D

Rear Spar

3
{See Sheet 2)

Detail E

FTEANEFENEE

Skin

Looking from Quiside

Crack in Skin (TYP)

ws
4 Crack in Skin
(TYP)

Stenger 222

Wool _of Ja
.

_—% Stringer 222

Lido
]

FStringer 221 ger 221
"} Stringer 220 Stringer 220 :J
beatier = | ™= Doubter

: Stringer
slE
f‘ Stringer
217 gv(
-Ej Stringer
216

Stringer 218~ ’3
Stringer 17 b

Crack in Skin
Crack in Skin

Section A-A Section 8.8

Crack in Skin

FEHMR (E I ALE)

Crack in Manhole Doubler
Crack in Manhele

Stringer 220

Front Spar Access Plate No

551 5§52

e | T

2 5
S - Yo T VO o B WO & L s i e
Rear Spar Integral Tank

wsTAD

WSIA 4000 WSTASR0  WSTANEO  WSTA LD

Looking from Outside

Crack in Skin
Crack in Skin

ubler
WSTA L)

W.STASI00 Crack in Skin

Crack in Skin

Access plate No. 551

WSIAN® Crack in Doubler _\incmu in Skin

Crack in Manhole Douber

i
Crack I Sy Crack in Skin
Crack in Skin

Typ.For Access Plates No.552~55%

Typ.For Access Plates No.521~$41

FETET IR/ R JVEATER

Integral Tank Closing Rib

Front Spar
Lower Cap

Skin Splice

218
Stringer

TETHEIMRRTF1RE
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