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<E 1> Aileron ?ZxE2| 4%
= = 2 X

1. Rib QOutboard Al 2024-T42 Sheet Alclad
2. Rib, Wg Sta 116.5 Al 7075-T651 Sheet Alclad
3. Former, Wg Sta 116.5 Al 2024-T4  Sheet Alclad
4. Rid, Wg Sta 110.8 Al 7075-T651 Sheet Alclad
5. Former, Wg Sta 110. 8 Al 2024-T4  Sheet Alclad
6. Hinge, Qutboard Al 2014-T6511 Extrusion
7. Rib, Wg Sta 106.9 Intermediate A1 7075-T651 Sheet Alclad
8. Former, Wg Sta 106.9 Al 2024-T4 Sheet Alclad
9. Rib, Wg Sta 106.9 Intermediate Al T075-T651 Sheet Alclad
10. Former, Wg Sta 96. 86 Al 2024-T4 Sheet Alclad
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5 = 4 A
11. Rib Wg Sta 96.86® Intermediate Al 7075-T651 Sheet Alclad
12. Spar, Front | Al 7075-T73 Forging (Die)
3. Former, Wg Sta 91. 62 Al 2024-T4 Sheet Alclad
14, Rib, Wg Sta 91.62 Al 7075-T6 Forging (Die)
15. Hinge, Inboard 17-4H(HP) Cres Steel Casting
16. Rib, Wg Sta 84.77 Al 7075-T6 Die Forging
17. Spar Al 7075-T6511 Extrusion
18, Doubler Al 2024-T351 Sheet Alclad
19. Honeycomb Core 0.0007p Foll. 0.125 Cell
20. Rib Al 2024-T42 Sheet Alclad
21. Skin, Upper Al 7075-T651 Sheet Alclad
22. Skin Upper Al 2024-T351 Sheet Alclad
23. Panel, Aileron Trailing Section ' Honeycomb Assy
24, Skin, Lower Al 2024-T351 Sheet Alclad
95. Skin, Lower Al 7075-T651 Sheet Alclad
<E 2> Flap = &2 &
g2 = &/ H
1. Rib, Wg Sta 84.5 A] 7075-T651 Sheet Alclad
2. Rib, Wg Sta 79.71 Al 7075-T651 Sheet Alclad
3. Outboard Hinge —
4, Rib, Wg Sta 74.75 Al 7075-T73 Precision No Draft forging
5. Hinge Fitting - Al 7075-T73 Hand Forging
6. Rib, Wg Sta 68.85 Al 7075-T651 Sheet Alclad
7. Rib, Wg Sta 63.05 Al 7075-T651 Sheet Alclad
8. Rib, Wg Sta 57.62 Al 7075-T651 Sheet -Alclad
9, Spar Al 7075-T6  Sheet Alclad
10. Rib, Wg Sta 52.08 Al 7075-T651 Sheet Alclad
11. Rib, Wg Sta 45.78 Al 7075-T651 Sheet Alclad
12. Rib, Wg Sta 41,17 Al 7075-T651 Sheet Alclad
13. Rib, Wg Sta 36.57 Al 7075-T651 Sheet Alclad
14, spar, Froﬁt, Trailing Edge —
15. Flap, Inboard Hinge Al 7075-T73 Hand Forging
16. Rod, Actuator PH 13-8 Mo CRES Steel Bar
17. Rib, Wg Sta 36.57 Al 7075-T651 Sheet Alclad
18. Rib, Wg Sta 36.57 Al 7075-T651 Sheet Alclad
19. Spar Al 7075-T6511 Extrusion

— 2 0 —
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20.
21.
22.
23.
24,
25.
26.
27.
28,
29.
20.

a
ol.

32,

33.

Rib, Trailing Edge
Doubler

Filler

Honeycomb Core
Rib, Wg sta 41.17
Rib, Wg Sta 41.17
Rib, Wg Sta 45.78
Rib, Wg Sta 52.08
Rib, Wg Sta 57.62
Rib, Wg sta 63.05
Rib, Wg Sta 68.85
Rib, Wg Sta 74.75
Rib, Wg Sta 79.71
Rib, Wg Sta 84.5

Al 2024-T4 Sheet Alclad
Al 7075-T651 Sheet

Al 2024-T3511 Extrusion
0.0007 N Foil, 0.125 Cell
Al 7075-T651 Sheet Alclad
Al 7075-T651 Sheet Alclad
Al 7075-T651 Sheet Alclad
Al 7075-T651 Sheet Alclad
Al 7075-T651 Sheet Alclad
Al 7075-T651 Sheet Alclad
Al 7075-T651 Sheet Alclad
Al 7075-T651 Sheet Alclad
Al 7075-T651 Sheet Alclad
Al 7075-T651 Sheet Alclad

—

<E 3>

_ Rudder X E2| 44

=
i B

i

Right Side

1. Leading Edge Skin Al 7075-T651 Sheet Alclad
2. Tip Rib Al 7075-T651 Sheet Alclad
3. Panel Al 7075-T6 Sheet Alclad
4. Door Al 7075-T6 . Sheet Alclad
5. Bearing \ — I
6. Honeycomb Core 0. 00IN Foil, 0.250 Cell

7. Skin Al 7075-T651 Sheet Alclad
8. Lower Closing Rib Al 2024-T73 Forging

9. Crank, Rudder Actuating Al 7075-T73 Forging
10. Spar —
11. Leading Edge Skin Al 7075-T65] Sheet Alclad
< E4> Landing Gear Door ZFZ0°| &%

B = by A

1. Main Landing Gear Door Frame Al 7075-T7351 Plate

2. Support, Sequence Switch Link Al 7075-T7351 Bar

3. Skin Inner ’ Al 7075-T6 Sheet

4. Honeycomb Core Left Side, 6.1-1-15 N Cell

— 30 —
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5. Skin, Outer | Al 7075-T6 Sheet

6. Bracket Al 7075-T7351 Plate

7. Door, Articulated =
Main Landing Gear

8. Bracket Al 7075 Bar

9. Support Spring Restraint pin Al 7075-T351 Bar

10. Support Spring Restraint pin Al 7075-T351 Bar

11. Bracket G

<E 5> Horizontal Stabilizer X E2| §¢&

s = | P | A

1. Honeycomb Core NAI-1171, Class I, Type 6.1
2. Rib Al 7075-T6 Bar
3. Main Spar Al 7075-T6 Rolled Bar
4. Fitting, Hinge 4330M Vacuum Melt Die Forging
5. Rib Al 2024-T6 Sheet Alclad
6. Rib Al 2014-T6 Die Forging
7. Leading Edge Al 7075-T6 Plate
8. Upper Skin Al 7075-T6 Sheet Alclad
9. Lower Skin Al 7075-T6 Sheet Alclad

<E 6> S 337 I M=

Component Alloy Rm;ml,\;l:‘ terial Fabrication/Assembly

Low Compressor ]
Case A110-Ti Alloy/AISI410 Forged/Bar/Sheet | Machined/Welded-
' Machined
Disc Ti-8A1-1Mo-1V/Ti-6Al-
25n-4Zr-2Mo
Ti-6A1-25n-4Zr-6M | Forged Machined

Blades Ti—8A1~1Mo~1V/Ti—6A]-~4V! Forged Machined
Vanes Ti-6A1-4V /AISI410 Forged/Strip Machined/Roll formed




Component Alloy f Rsi::;rﬁatenal Fabrication/Assembly
High Compressor ‘
Cases Inconel X-750 | Forged/Bar/Sheet | Machined/Welded--
‘ Machined
Disc Incoloy910/Waspaloy (R)/ | Forged Machined
IN100 |
Blades Incoloy910,/Ti-6A1-4V-2Mo
' | Ti-8AI-IMO-1V Forged Machined
Diffuser
cases Inconel 718 Forged/Cast Machined/Welded+-
Machined
Burner
cases Inconel 718 Sheet Rolled/Welded
Liners Hastelloy X/TD Nickel/ | Sheet Formed/Welded/
HEmsog | Diffusion Bonding
Dome TD Nickel Sheet Formed/Welded
Nozzles Hayes stellite 31 i Cast Machined
Turbine
Cases Waspaloy/Inconel 718 Forged Machined
Disc Waspaloy/Astroloy/In100 | Forged Machined
Blades B-1900/MAR-M200--Hf/ | Cast Ground Fir Tree
Alloy 413/IN-100
Vanes WIi52/MAR-M200--HF/ Machined
B-1900/IN-100
Turbine Exhaust
Case ! Inconel 718/Ti-6Al-4V Sheet Welded
Accessory
shaft AISI8740 Forged Machined
Gear AISI9310 Forged Machined
Housing Magnesium Cast Machined
Main Shaft
Low 17-22A Forged Machined
High Incoloy901 Forged Machined




<E 7> Jet Engine ol Fo AW
= o B = oo 3 | = 137t =
Mg-Alloy AZ-92 Front Casing T =
HZ-32 Compressor Casing n
Al-Alloy A 356 Housing E P
C 355 Front Frame | I
14S Compressor Disc ' ] S
RR58 Compressor Blade b
Ti-Alloy KS-150B Compressor Disc ’r
Ti-6Al-4V Compressor Disc Blade 4
Ti-8AI-IMO-IV I p
Ti-IM 1679 " u
Ti-IM 1685 i b
Low-Alloy Steel AIS 19310 Gear ’r
| H-22-A Compressor Disc o
Chromology Compressor Frame It =
Fortiweld n i
AIS 114140 Compressor Disc "
Stainless-Steel AIS 1403 Compressor Blade Z &
Greek Ascology b b
H-46 Turbine Disc "
Lapellogy-c¢ o o
17-7FH Inlet guid Vane Sheet
AN-355 Compressor Blade =} Z
Ni-Cr, Fe-Base A-280 Turbine Disc =z, Fx, =L
WS V-517 i gz
Incoloy 7 Combustion Liner A+
Inco 901 Turbine Disc B
N-155 Liner b
Timken Turbine Wheel =




[ :
= g2 | 3 2 o 3 b3 = | 1A 7t &
| - .
Ni, Cr Base Inconel X o 4 A4 It =
e ak Inconel X Exhaust Casing i
Inconel W Turbine Casing 4, wx, Fx
TAZ-8 Turbine Blade T Z
Inco 713 Turbine Nozzle 4
Hastelloy X o 4 4 =t =
Inco 718 Compressor Blade i
Turbine Disc
| —
Ni, Co, Cr Base M 252 Turbine Blade o} Z
W o ah RENE 41 Turbine Nozzle Disc s, ©hE
V-500, V-700, SEL-1, Turbine Blade FZ, ©x
SEL-15 SENES8o,
Waspalloy, In 100,
Co, Base L-605, 5-816, X-40, X-45| Turbine Nozzle = z
D S WI-52, War-M302,
HS-188
<E 8> N Fah—Jej:_Enginte Ti &2 Parts
Part Material ‘ Alternate Ti Alloy Alternate Materials -
Inlet Case Ti-5A1-2. 55n Ti(a), Ti-8AI-IMO-IV 12 Cr Stainless Steel
Fan Blades Ti-6Al1-4V Ti-8A1-IMO-1V Composite(b)
Ti-6Al-6V-25n
Fan Disc Ti-6Al-4V Ti-8AI-IMO-IV Low-Alloy Steel,
Ti-6A1-6V-25n, Ti679 12 Cr Steel
Fan Exit Struts Ti-6A1-4V Ti(b), Ti-5A1-2. 55n 12 Cr Steel
Fan Duct Ti-5A1-2.55n | Ti-8A1-IMO-1V Al-Alloy
Low Compressor Ti-6A1-4V Ti-8AI-IMO-IV 12 Cr Steel
Blades Ti-6Al-6V-25n Greek Ascoloy
Low Compressor Ti-6A1-4V Ti-8AI-IMO-IV
Disc Ti-6A1-6V-25n Low alloy Steel
Ti-6Al-2Sn-4zr-6Mo 12 Cr Steel
Low Compressor 12 Cr Steel Ti-6AlI-4V, Ti-4Al-2. 58n| 12 Cr Steel
Case Ti-6AI-IMO-TV
Intermediate Ti-5A1-2.55n | Ti-8AI-IMO-1V 12 Cr Steel
High Compressor Ti-6A1-2Mo Ti-8A1-IMO-IV 12 Cr Steel
-4Zr-25n Ti-6A1-4V, Ti 679 Incoloy 901,

{a):
(b) :

Abel 8 44~ Ti, A-55, A-70 Grade
Graphite fiber-Reinforced epoxy

Boron/Al fiber-Reinforced epoxy ect.

— 3 4 —




<E 9> 82&7| Engine 2 GE Com,
Engine Component Material Form
Fan
1/4 Stg. IGV Ti-6AI-4V F
1/4 Stg. OGV Rene' 41 C
oGV Al-7075-T73 E i
Blade Stg. 1-2 Ti-6Al-4V F
Disk Stg. 1 Ti-0Al-4V F
1/4 Stg. Cone Ti-6A1-4V F
Casing Al-6061-T6 F
Frame 17-4PH F. & €
Brg. Support, 1 Ti-5A1-2. 58n, Al-7075-T'6 F
Brg. Support 2.3 410 F
Spinner Al-6061. T6 F
FWd, Shaft Ma'r_age 200 l- F
Mid Ring Ti-6Al-4V, Al-6061-T6 [ F
Compressor
IGV Ti-6Al-4V F
Vane Stg. 1-2, Ti-6A1-4V F
Vane Stg. 3,7 A 286 F
Vane Stg. 8 A 286, 347 SC
Vane Stg. 9-15 A 286 F
oGV : A 286 F
Blade Stg. 1-12 Ti-6Al-4V F
Blade Stg. 13-14 Ti-6Al-25n-4Zr-2Mo F
Blade Stg. 15-16 A 286 F
Disk Stg. 1-2,10 Ti-6Al1-4V F
Spool Stg. 3-9 Ti-6Al-4V F
Spool Stg. 11-13-14-16 Inconel 718 F
Front Casting Ti-6A1-4V F
Aft Casing Inconel 718 F
Rear Frame Inconel 178 S. F.C
Rear Stub Shaft Inconel 718 F
0il Tube A 286 E. 8
SVA Levers IGV-Stg. 3 A 286 5
SVA Levers Stg 4-6 A 286 ! )
SVA Rings Al-6061 |l F
SVA Bushing IGV. Stg 1-2 Teflon | Glass Reinforced
SVA Bushing. Stg 3-6 Vespel ' Molded
SVA Spacers IGV, Stg-12 Al-6061 B
Ti-6A1-4V '

SVA Spacers Stg. 3-6




Material

Engine Component Form
Combustor
Liner Hastelloy X X
Fuel Nozzle 347, Hastelloy X, 440C, L605 F.B
Fuel Manifold Inconel 625, 321
Turbine (HP) '
Vane Stg.1 X-40 C
Vane Stg. 2 Rene’ 80 c
Blade Stg. 1-2 Rene’ 80 C’
Disc Stg. 1-2 Inconel 718 F
Mid Frame Incone] 718 5. F. 6
Struts Rene' 41 C
Liner Hastelloy X X
FWD, Shaft Inconel 718 F
Turbine (HP)
Rear Shaft Inconel 178 F
Spacer Inconel 718 F
Thermal Shield Rene' 41 F
Turbine (LP)
Vane Stg. 1-5 Rene’ 77 G
Blade Stg. 1-5 Rene' 77 C
Disc Stg. 1-5 Inconel 718 F
Casing Inconel 718 B. S
Rear Frame Inconel 718 5 F. C
Liner 321 S
Fwd. Shaft Inconel 718 F
Rear Shaft A 286 F
Bearings, Seals & Drives
Rollers, Balls, Races Brg, IB, 4R, 4B,6 | M50 B
Rollers, Balls, Rances, 2R,5.7 M50 B
Rollers, Balls, Rances, Brg 3 52100 F
Cage Brg 1 4340 F
Cage Brg 2,7 Si. Fe-Bronze F
Rotating Seals 1 (Air Oil) Ti-6A1-4V F
Rotating Seals 4R, 4B, 5, 6, 7 {Air foil) 17-4PH F
Rotating Seals 4R, 4B(Vent) Inconel 718 F
Rotating Seals 7 (Aft air foil) 347 C
Stationary Seals 1 (Air-0il) 3 Glass Reinforced Epoxy M
Stationary Seals 5, 6&7 (Air foil) 17-4Ph C
Stationary Seals Lpbps PHVS Hastelloy x (G TS




Engine Component - \ Material Form
Stationary Seals 4R, 4B(Vent&Air foil) , Inconel 718 S.C. F
Stationary Seals 4R, 4B (Vent) LPBP | Hastelloy B 5. B 1

C Sump Seal

Sump Housing A.C.D 17-4PH | SO

Sump Housing B Inconel 718 &

Gear Box Casing Al, A357, A356 &

Gears. Bevel, Spur 9310 F

Accessory Drive Shoft 4350 B

IGB Horiz, Drive Shaft 4140 T
IGV : Inlet Guide Vane LPBPS : Low Pressure Balance Piston Seal

OGYV : Outlet Guide Vane
SVA : Stator Vane Assembly
GRP : Glass Reinforced Plastic

HPVS : High Pressure(turbine) Vane Seal
IGB : Inlet Gear Box

B-Bar, C-Casting, F-Forging, S-Sheet
T-Turbine, M-Molded

<E 10> Landing Gear2| E4£2Zt =2
Alloy Application \

300M Main $ Nose Landing Gear Major Structures
Misc, Back up structure $ High strength Pins
Cargo Tie down Rings

4340 Main Landing Gear Drag Strut Spring-back
Main Landing Gear Back up structure
pylon Attach FTGS $ Danage Tolerance Straps
Flap & Flap actuator tracks
Flap Carriage Flap Lugs
Empennage Pins & Damage Tolerance Straps
Engine mounts
Fastener & High Temprerature Applications

H-11 Engine Mounts
Hinge pins & Fitting
Visor & Door Hinges & Latching
Mechanism
Back up structure

4330 Mod Landing gear poins
Engine mount Hinge pins & Fittings




Alloy

Application

Visor Latching & Locking Mechanisms

Ph-13-8Mo
Visor Latching Mechanisms
Cargo Rails
Ph 17-4PH Back up structure in Corrosive areas

Inconel 718

Empennage pivot Fittings

Engine mount Fittings in High temperature areas

Ph 15-7TMo [ Visor Latching Mechanisms
<® 11> g3710 AlEEls Btz
T = s &
2g 444 A 2} ] ot = o) W
| !l 2 o}
&} 3 + 4
S A
2 8% 7 4
% 4
# % 3
= )
4 % 4 % | GLASS ; E-glass
I S-glass
SO S S
A 2 z
! 1 % 4 4
| 5 7} =
&} ' 3 &
L R S X
g F &
}
| = == g & ml
| € 3 a2 1
' 5
\l s 2 %




qm 12 Boron MGH Egi27t A2 25 8327
- g8 8 % = g2 g7 &
G. D 4 i Landing Gear Door F-111

i Horizontal stabilizcrl "
Grumman 2} Horizontal stabilizer F-14

wing tip

Boeing 4 ’ Helicopter Blade CH-47A, B747
MecDonnell i Horizontal stabilizer F-15
Deuglas 4}; [ Landing Flap A-4E
Flap F-4
Flap A-4
Northrop 2} Landing Gear Door F-5
F-100
<E 13> *El gtEl CFRPo| 2t 37| B E
3 4 ® | =& 8 &8 ¥ | 8 8 s =
McDonnell - | =] Rudder | F-15
Douglas 2} | Flap | A-4
Northrop A+ £3, 42 v]a
Flap F-5
Speed brake
Main Landing
Gear Strut
Rotor Weigh Main blade ‘ Helicopter
Component 2}(4) |
G.D, Gruman A =z Frame || F-111
Mitsubishi A} ATFALT

G. D, Convair 2+
Bell 4}

AVCO <}
Sikorsky 2}
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wER 15 REBEMZER R (ETER)

(Comparison of Liquid-Hydrogen, Liquid-Methane, and Synjet Fueled Aircraft-Based
on 400-Passenger, Mach 0.85, 5,500-nm-Range Transport)

LH, LCH, Synjet

Gross WT 1b 372,200 501, 000 511, 600
Block fuel 1b 47,670 131, 520 159, 900
Qew 1b 227,750 258, 400 236, 700
Wing area ol 3,195 4,175 4,093
Span ft 170 194, 192
Fuselage length ft 215.6 ©201.3 197
SFC(cruise) /1 0.202 0,493 0.603
% (cruise) ' 17.4 19.09 19.13
Thrust per engine 1b 30, 350 39, 800 41, 600
Price Smillion 43.39 48, 44 44,53
Noise, sideline flyover EPN dB 87.2 N.A, 87.8
EPN dB 89.2 N.A. 94, 2

Emissions H,0,NOx COx, SOx, COx, SOx,
NOx, HC NOx, HC,

smoke, smolke,

H,0 H.0
- % oy
e
i
— EEEEEE T el

L
o

oy 2. @ERAEMmE
Fese 1 234N, IMEERE 1 7,780km (4,200455), HE :vlhsl 2.7
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BESE M= BiERE
e fhfEe] 47 Aorw JEHuz g
e 2o AR (2 2)Y BEER
£ PuEellAlel] 234% ¢ £4-¢ i 7,780km
(4,2008 B) & whsh 2. TRE Y] KhHE= ¢
st a2 REMS FFEL EE

21%7r &% BPE Aolzn

KEME

I Bl

Weight) = 75%, BiERERY = 29%, 26 }ER] ¢l
<EXE 2> BEHEH| MEAREH S (Comparison of Liquid-Hydrogen and Jet a Fueled
Supersonic Aircraft-Based on 234-Passenger, Mach 2.7, 4,200-nm-Range
Transport)
Ratio
LH, JET A JET A
5 LH?
Gross weight ib 394, 900 762, 200 1.93
Operating empty weight b 245, 200 317, 400 i.29
Block fuel weight b 85, 390 330, 590 '3.88
Thrust per engine 1b 52,820 86, 890 1, 64
Wing area ft? 7.952 11, 094 1.39
Span ft 113 133.5 1. 18
Fuselage length ft 340. 2 297 0. 87
Field length required ft 7,800 9,490 .| 1.22
Lift/drage (cruise) = 7.42 8.65 1.17
Specific fuel consumption (cruise) %‘%—/]b 0. 575 1. 501 2.61
Aircraft price S10°¢ 45.5 61.5 1,385
= n BTU
Energy utilization e 4,483 6,189 1.38
Noise : sideline EPN dB 104. 0 108, 0 —
flyover EPN dB 102. 2 108. 0 —

Sonic boom overpressure Ib/ft? 1. 32 1. 87 1.41

ol MEE 2 ¢ +4 448 AL A-
EBE Sl fshe KEMERS RER
ARAEA BFE A8she F49 o 3
t =2 Rilvhe Aol 27n BMEAEE
ol FIREMMBHE e A2 Ao »

rle

L

of HEEMBAMAA T KEMEHT HFT
B oobvzl 48 E JIuF Sonic boomd =g
e RITEES AKEMoz 4549
olE T e 49 BEEEBAE 24
o OBEEMG BEEERA ddAe mER

=il fiies



4T v o} 2] nlalel] &s)4 L_;__a_ u}zhof
i P R : I. kEREzH#e BR1 0 B
o] FEA:slo] REMEEEEC] WP, MAEcld <A
8 2Talg) dlg ddke] & REE i 3l EZTSEEA Pl fRE s el of b HEE
2 ub FEEokgEe] RS AS R shd iR o] Bik= ol HfE MREBMKY &R At
me HEMe BHT + e AE A Aol I Ffkx whekshA|nt oA sk
g AL 3 gk ks 22 FEE 5T A BT 4 &7t Aol &g a4l4t
ek A 44t MARE RBABEZA A Fb s gtk oAe RAEME =z
A FE g % 5 Ak {EREIRE S (i 2 fugEE 5o &F
FUEL
REQUIRED 8
FOR ’4!,-0
ARlSLoRT ’7/ LIOUID HYDROGEN
SYNJET ¥ // A
JET A
1580 2000 - - 2040
D 3 #$E8dRe| WA
ESTIMATES OF
or WORLD PRODUCTION
DESIGN & DEVELOPMENT ~OF CRUDE O'L. 121
A R3S N
ANNUAL 30} PRODUCTION
CRUDE OIL -
PRODUCTION
(10° BBL)

OPERATIONAL SERVIC

U S OIL

aanBARBRDIRRRG \\\\!.‘.

M

10 plnonucnom \\
L Frrs - P Y :
1976 1985 1995 2005 2018 2025
O 4 MEER £57|9 daet MeIsgel A



g B ohvel HRAKL MTEEL AEH of MEE KEMEME +8T =H7x 7

B Aold 4 g Al T KR Zo FHALAs MEHE AR s FIFH
I =3 2F vgebetel Hife cl2a YiHE 71 13l SRAEAREA stxAel REHR
U #EE th=s] =%t B4 30~40d 7 488 Zleg A7z

ol2lqt #R¥LolA gt =stAl HRsxn g 2EEb A EEMQ RHlKESE RER
Bdsl Guide lined Aduw g3l zel.  BE Elol® FA HASH] HaAE mEE

F5E Aak HER] Falshe KBUMER # ool oo FREFES] 4EF T84 FaiA
Eal AAEYE BB -85l 1995~2000 gow of Ak AL SAAE ZE BF
dARE 34, 20~307H¢ AAA 2 FHAA KERMEHEL TEALY 2
He] s BE=ste] 19854d 78 HER 24, d74, A94d 2 @ E?ﬂetﬂ
7ol Eolstxl ¥&7 AZ "2y 33 eE AE 97 A ®EEsld & XES
23 4 gz). st
A E B

E 55% gl drk fEE o] g5 o Fuh g Aol el kES

& ¢ el Zo] o #E, I AW, 2 HAT KENEL SV F Fobok Ak A

] S-ot-2 Zrzbsh fEdial virbx] ghowl b "rb Abgtel webA & Rigingel 44 A

A Tdle A2 £@EE G2 AN = o gk E d2E 2YEE 0]

¥ a4 st FaEe AFA4EE stx FEE A4 E7E drh oY A4S

HE2 X EFKWA 4L d58 Tl F5AY £712 A45e Peloh 128y

Folut Mol AYAA B A7t vk 28 He: WE} TR Holmz Rk

s}ﬂl sk A BRE A 2 #43 224 viglz EestE 2 2R A
HEekuwre 2|7 FAske vhA] @i wporh

WEE<EFO BR>

i Bias



i

1

*

7

a
/.

TALA|

z
!
i1
L
i

SAg T EwE ®eewHKS A HT owE X
g o = = - - ! —
Ago .8 WwdHd. v =oq0DFW
D sy 2 o o W o 4 N e | Y
N @ E 2, ~ = W e i il = RS (- )ﬁl_
I = — ™ O o T i _nTn 0 o_._. ey
il T 5] Ral o I, — ol _u._-l . aE s ..._._ [ 5 Py
195 i 2 1 0 ] .4._ [ ol == _n_um 0.___ P E
ol — UT_ = o oL i S gk i : L i ;
W o = T ok T A op- T h_“__ 5 ORC a2 ok o <l
— 0 — ] 15 =
AL o= _..__0 L B ol [ .O_ Of .0_ iy ‘MM e ¢n_U. It i | Dw_._
O T — b ) Ay w Ay T — i ..__
L N N A -~ G [ L s W T B LR e
b K o - 1__0 et Qmo o
a .I,M ¥ - S —_— m Lo ~~ ot : x_
=K PO S st = ~ = H = A = L i) ki
£ 3 - [ [N =% e
- | T [ S S 2 — ™ B H o w A s
ol = o _r_ O_L ~x | - TR = R a S e F ; ol
—~ W = = = [ S ) ™ w = T o P i - —
Moo = W © | IR N I H s CHe R i o ™~
w8 W oy g w9 R A oM w2 g M i
e g AR BROE - e moa = 2
. L T © = = Wy TP ot~
LI R = R L TR S A
T oW W OB o 3 ~ W P oo N ow oo s e
ire s K 7! 7t 3 wge M il o AN o
N a ) e L Yy ks . 14 : 5
_,._.._ Wo 8 w0 _ e o_-_ < oy A =2 o_ﬂ oy % el Eme e @ o
" P A e L e o AT —_— i - — 4 e o ~ _._._I i
o £ e W = 3 - ol s = N e w0 o i o=
o= N = o w W e - e 5 o z_D & K A i
G A 5 ool ® | . | =9 o NI O I R
v (LN ;e r e T M = R 4= il o < e o8 to
#o RN = s B e ® oo N wx Vw oA
pur S T e e - —_— o e — —
W _ a P .N_ml ﬂl et ~ W Ee ._._“..._.\__ ol i~ .._,_L o _.__| ~ T
w oA S T s T Fm T He ® = o q - I
—_— — r — iy _— - o | |
nooR Q= & N M ow % T & oy & - o = B R W
T oo " 1 .MJ — ﬂ_ﬁt w i ..|_1 _J_I x5 . et . _.___O
o o w1 .nn_ fad o < if el — ey, -
o TH M e i A I a _ R T - J—
1k o._l 7] 2 ,T Ko & u_,.ﬂ N _._._wd b ¥ O.Jh o - T o S~
i L BB Wy ¥ PR o e o g o B S
B B o ol e e — . i =S| R |
T E st g E Y o E W WS o Ao 8 X oo e
T S B m T oan N g ST w B o
oo 88 e H R R ST E R B
R * & g e H W e = 2 gl e o~ AW
iy ; - 4+ 5 e R R N W o8 N AW g
2 ¥ 8w B woa o PRy B
' ! o 4 fii? | ' s RN . 3 - o
1_1_ T T TR o o W= Tr o ke T e ATL a| s om_u i _,_._._ o3 .;l
T e e RN N = 7 o op o) .
% y L T — —_— & ol ] s X
P e p® gl ¥ T o ®o s ¢ XXy B
i I S g @R T FT T T Y
H ] g —_— i gl
= T e Ty T 8o L — e A WOk R L W O B i
W R Rl T O e Ry ok 9 X Lo o ﬂq_y__ ._,an L B =
= 0_._| .ﬂ " . _.w__O % _..__E =K .ﬂl . _.___._._ ﬂuOJ ! =~ Hn_ i) l./| ._ ] ﬁﬂ_ .._._4 _,n__.u_
b TR 5 € ] ' =l - -~ s } —_ —
oy B WO ki LU T T T - B el Hr 3 W
e T P EE ATl el o
i R~ - . G - T i R A
. e el = : P : bl e
T H PR g b8 e 9 g o dr o M P e N T %
s E T W Y 7T P RN TT W o m TN Mo o T

F (Mid-course
';!] 1

1
I¥9, ECMe|

A

T

D_

7)—\].

-4 9 -

51t

2
5

AR A ¥



A 8YE S 71 A = 9

]9} -2 o2 7tA 4 o]AEL Aze] AL
2 FrEel FAAA v & stHerd o
Al Hged, wdeld #4F Az F I%l

24T = aido| 7= A
=L 34T Faie] gA =

g e e e ) e

AMRAAM
R FEL o 20472 o] e Fol,
g A4 TABEIALE Al ARy

s
ot A4 FADE F9 54 (AMRAAM;
Advanced Medium Range Air-to Air Missile,
927 AIM-120)2 o} g 27 (All-environm-
ent) A= L7153 FH4 vAd=EZA 2
el

]
A vwlald =zl yl “Launch-and-leaves ® "-&

o

=} o] Active radar seekerz} %,3»’5:]5-}9

2l

24 FFSHUE
bagkef. o] 8 7
5 AIM-Tel u]sted AMRA
AMe] & 5§ % ¥4 (performance envolope) 7}
A g4, FFEEF S

2 x4 A (Close-in dogfight) ¢ H Z 5ol Eo

47 5¢ sted 2%l He 4 % AF
2 AFskr] dEolkn Ak

AMRAAM-Z, all-weather,
-ssilez A, AIM-7r]4FY noh 4
43k w4 g o]}

H]A}C‘ A o] A5 Active radar®] %
Ca@p4e weh, 2E3AE H5a44 de A9
2528 FA0 FHo sAssctn oot

AMRAAM<E, F-14, F-15, F-16, F/AL8 9
NATOZS W} 2 3584 AF
4 ot gl AMRAAME #z 7144 8

olf

All-aspect mi-

0, % EJ: Al_.

7ol 4143

H7be A, Hz: RARAANYLee F-16
& A% Zojetx g5, FY 85 ¢ 4L

A

i

FE% Agslel drhz e
v FF3t 872 19904 u F o] o 20, 000
o] AIM-120 ®]4} 8 553 Aoled, o
vl oF 6004 &l 2T Zojztm ek
of TY¢s T siwE-E oF 7,0000] H A
olghsL g

AIM-1207] 4} o] #}3 A el ob4 w2 g
ol deol & +& Aoy, F-14¢ F33 9
siZ 9] Phoenixv|4td 9] A4 Ad nel &
t}. AMRAAM-E “Track-while-scan” % o]
oi7] w 2o 44 (Real time)edl] 8747} 2 & &
223k agel syaiehm Aok

AMRAAM-Z - Stand-off = 2] o|] 4] Z_i 7]l ¥
A 4 glew, 27dE 3&‘&%’"3;7%21-‘%
Microcomputers] 2g}e] F=sc}. o] wd
Microcomputer= % 7| (Eif) &) =1 x}3Hu] 2 #)
S = R
FEeA A= Fx g 3=
= Active radar seekerz} 5 Z ¢l Alule} &
2EE PAYE e

vl4L <k o] Radar range o] el 4] 4l o
dl=, AIM-120-2 “Launch-and-leave” 53 &
W3ele, weba 2FAbs dAbE T o] ®
(Break away), & 779 SxEa f4F
gwa mAe 4 gk

A+ g7l oz}, AMRAAMS & w4}
el z} 22 Radar-cress sectiono] 22 %3 &

LAY F de THe F/E A ¥
o 499 %7498 4d9 A (Battle
group) B 7le} siAbg Aol AHEakA ==l
£ Add Ao, v AEe & 4L
9.

2.2} Radar-cross ‘sectiono] #t& B3

A4 AZT FRE
0y F A%

W

-;»

b
o

1+[:|



S FAHT I+ ¢+ AMRAAMY] 582 = g7
B 1} #E§ % 7)< (Millimeter wave: termin-

al guidance technique) 2] 485 Ha=z &

Stealth7124 vz 0|23 AA Y A7+ o
AT F 9l FFdE o2 PlAR X A
ol e,

AMRAAME 53 (Airframe)o] =9 o4
T A5 Bulsh A gow nAge

o2 AIM-7 Sparrow = A4 ol
%Xé}_‘f-. "Jl'[ °ﬂ. o‘l- %”_‘%

B} Zeo A8

1 ¥ she] &2
Eak A E A ga) AL
71473 ¥] (Life cycle cost) &
i]izi,ﬂ.i 7—;"_1_./_‘ . 'L‘-]-_

= u|Alg e o] w] g Aldle] A % AL-8.8k

—»

94 & ohis ‘G FHL o A4 LA
=5 EY G"EEydy 45 =8 Low

-smoke, high-impulse Rocket motorS A}-&

o

$o2 BE7)7+ AMRAAMe] was]gltx]

Ex jJTde AT Ay ¢+
ehA AAg 3 7]5e Wi
Zledel SH6lA & @ AMRAAMS] A1A
At dAFERAE 34 F4E £
th dARAE v A shefel 2
e P g
2 vl sl FolAe AIM-1208.¢} A} A A

glov, u

O\E.

g7k o A A AL 2w gow, w
2} 4 AMRAAM o] 2] e = Phoenixv] A} wc}

E ARALS
S73n 9ol

olo} & MEE AAE
10604 o) Frko] 7125k AIM-54C Phoenixw)
R B e S B R R R R P
2 Zojh

AMRAAMA 5 2

Yzl ARe ZuLuAge

FAFel4L L
2 8.3
A AR AgEA 9o

F34)]
Groups] 4 FAsk3 g+t

o, o] Hughes Missile System

o

© -Air Missile) 7] 2 <]

o] »]4}4-& FLa.
¢ Eglin n] ##7]%¢} Helloman »] FF7]
2 o gl RlAYAE AHalA 2
ZF AgdaE el

AMRAAM S o 2bA 5h7] § a4 = dalad
Esle ok s, AHriAMEE sHx &

Apag AWG-9 Fire
3 Ao

7% A
3 Phoenixw]2}< o
control system% =¥

AMRAAMA 8 & 248 o L8,
£ o& NATOS7MEd AR 442 g3,
4% w49 Q76 weh TehRAEE F4
2] Bodenseewerk Geraetechnik GmbHA} el 4
2 A g a4 AgE FAF4

ol (ASRAAM; Advanced Short Range Air-to

w49

2 7]

o}ﬂ_

wFo] Pt H 43

o157+ sigiet.

19804 8ol A%, 47 ¢ 7 FWAHL
NATO® T7Ald e A o} ARE T
g Zr AL S A 2 gasks] Hsled g

ZAjell A g stg et

AMRAAM-L Z o) En| A} Rofo] 4 NATO
o] FWF 8T wstd, ©Fe] TR
Z 724, ASRAAME Fe}ale] 4] ZR&
2k

ol%h o] FFoE YLIEF AUF %

PIEM A2 2w

& Foshel AR(MS) HolA 4R Fol
oAU AR, A $o9 45
& 4% Reld, 4ATAE FFARY 4
EAAFEE FHAA D 290 F QA2 B
#4717 9% Aol

CHE AL 7] (Antiarmor weapon)

NATOS} whzpupzobe] A9
ol A

of
o
‘o

THE Hd= ds e

rir
F
[
oo



. inoriial Targset
! referance  dsteciing
i

¢
Baitesiaal

eyl
transmilizs Etectranics

Warhead

Amraam is 3 - 65m(141in)long, 17 -
control-fin span, and weighs 147 -

8cm (7in)in diameter with a 63 - 50m{251n)
9kg(3271b)
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Amraam relies on active-radar terminal guidance for beyond-visual-range

fire-and-forget capability
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The Wasp minimissile uses millimeter wave guidance that enables the

weapon to operate in adverse weather and fog.
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missile has a reliable standoff capability.
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The Extended Range Antiarmor Munition is a “smart” clusteriweapon designed for
attack against armored and wheeled vehicles as well as against taxiing aircraft. ERAM
integrates nine air-delivered target-activated submunitions with the standard Tactical
Munitions Dispenser. Once dropped, the weapon waits in ambush until a suitable target
approaches, then launches a sophisticated warhead over it that then fires a self-forging

fragment into the target.
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