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3. Former, Wg Sta 116. 5 A12024-T4 Sheet Alclad
4. Rid, Wg Sta 110.8 AT 7075-T651 Sheet Alclad
5. Former, Wg Sta 110.8 Al 2024-T4 Sheet Alclad
6. Hinge, Outboard Al 2014-T6511 Extrusion
7. Rib, Wg Sta 106.9 Intermediate Al 7075-T651 Sheet Alclad
8. Former, Wg Sta 106. 9 Al 2024-T4 Sheet Alclad
9. Rib, Wg Sta 106.9 Intermediate Al 7075-T651 Sheet Alclad
10. Former, Wg Sta 96.86 Al 2024-T4 Sheet Alclad
11. Rib Wg Sta 96.86® Intermediate Al 7075-T651 Sheet Alclad
12. Spar, Front Al 7075°T73 Forging (Die)
13. 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 Foil. 0.125 Cell
20. Rib AT 2024-T42 Sheet Alclad
21. Skin, Upper Al 7.075-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
25. Skin, Lower Al 7075-T651 Sheet Alclad
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(H2) Flap +Z£9| 8l2(A%)
5 = 2
1. Rib, Wg Sta 84.5 Al 7075-T651 Sheet Alclad
2. Rib, Wg Sta 79.71 Al 7075-T651 Sheet Alclad

3. Outboard Hinge

4. Rib, Wg Sta 74.75

5. Hinge Fitting

6. Rib, Wg Sta 68. 85

7. Rib, Wg Sta 63.05

8. Rib, Wg Sta 57. 62

9. Spar 10. Rib, Wg Sta 52.08
11. Rib, Wg Sta 45. 78
12. Rib, Wg Sta 41.17

13. Rib, Wg Sta 36.57

14. spar, Front, Trailing Edge
15. Flap, Inboard Hinge
16. Rod, Actuator

17. Rib, Wg Sta 36.57

18. Rib, Wg Sta 36.57

19. Spar

20. Rib, Trailing Edge
21. Doubler

22. Filler

23. Honeycomb Core
24. Rib, Wg sta 41.17

25. Rib, Wg Sta 41.17

26. Rib, Wg Sta 45.78
27. Rib, Wg Sta 52.08
28. Rib, Wg Sta 57.62
29. Rib, Wg sta 63.05

30. Rib, Wg Sta 68.85
31. Rib, Wg Sta 74.75
32. Rib, Wg Sta 79.71
33. Rib, Wg Sta 84.5

Al 7075-T73 Precision No Draft forging
Al 7075-T73 Hand Forging
A] 7075-T651 Sheet Alclad
Al 7075-T651 Sheet Alclad
Al 7075- 7651 Sheet -Alclad
Al 7075-T6 Sheet Alclad

Al 7075-T651 Sheet Alclad
Al 7075-T651 Sheet Aldad
Al 7075-T651 Sheet Alclad
Al 7075-T73 Hand Forging
PH 13-8 Mo CRES Steel Bar
Al 7075-T651 Sheet Alclad
Al 7075-T651 Sheet Alclad
A] 7075-T6511 Extrusion
A12024-T4 Sheet Alelad
A17075-T651 Sheet
A12024-T3511 Extrusion
0.0007 N Foil, 0.125 Cell
A17075-T651 Sheet Alelad
A17075-T651 Sheet Alelad
A17075-T651 Sheet Alelad
A17075-T651 Sheet Alelad
A17075-T651 Sheet Alelad
A17075-T651 Sheet Alelad
A17075-T651 Sheet Alelad
A17075-T651 Sheet Alelad
A17075-T651 Sheet Alelad
A17075-T651 Sheet Alelad
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(E3) Rudder #XE29| 82(&%)
2 B 2 M
1. Leading Edge Skin A17075-T651 Sheet Alelad
2. Tip Rib A17075-T651 Sheet Alelad
3. Panel A17075-T6 Sheet Alelad
4. Door A17075-T6 Sheet Alelad
5. Bearing —

6. Honeycomb Core

0.001IN Foil, 0.250 Cell

7. Skin Al 7075-T651 Sheet Alelad

8. Lower Closing Rib A12024-T73 Forging

9. Crank, Rudder Actuating Al 7075-T73 Forging

10. Spar -

11. Leading Edge Skin Al 7075-T651 Sheet Alelad
(H4) Landing Gear Door 1XZ2| 812(A44)

2 Z & X

T-Main tanding Gear Door Frarme AT 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

Right Side

5. Skin, Outer A17075-T6 Sheet

6. Bracket A17075-T7351 Plate

7. Door, Articulated —

Main Landing Gear

8. Bracket A17075 Bar

9. Support Spring Restraint pin A17075-T351 Bar

10. Support Spring Restraint pin A17075-T351 Bar

11. Bracket
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(HE5) Horizontal Stabilizer 2 ZZ£9| &2(4%)
2 E & M

2. Rib

5. Rib
6. Rib

1. Honeycomb Core

3. Main Spar
4. Fitting, Hinge

7. Leading Edge
8. Upper Skin

9. Lower Skin

NAI-1171, Class I, Type 6.1

A17075-T6
A17075-T6

Bar
Rolled Bar

4330M Vacuum Melt Die Forging
Al 2024-T6 Sheet Alclad

A12014-T6

Die Forging

Al 7075-T6 Plate
Al 7075-T6 Sheet Alclad
Al 7075-T6 Sheet Alclad

H6) =& 37| AT M=
Component Alloy Raw Material | Fabrication/Assembly
form
Low Compressor
Case AlO-Ti Alloy AISI410 Forged/Bar/ | Machined/
Sheet Welded+Machined
Disc Ti-8A1-IMo-1V/Ti-6Al-
28n-4Zr-2Mo
Ti-6Al-2Sn-4Zr-6M Forged Machined
Blades Ti-8A1-IMo-IV/Ti-6Al-4V | Forged Machined
Vanes Ti-6A1-4V/AISI410 Forged/Strip | Machined/Roll formed
High
Compressor
Case Incoloy910/ Forged/Bar/ | Machined/
Disc Waspaloy(R)/IN100 Sheet Welded+Machined
Incoloy910/Ti-6A1-4V- Forged Machined
Blades 2Mo
Ti-8A1-IMO-TV Forged Machined
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Component Alloy Raw Material | Fabrication/Assembly
form
Diffuser
Cases Inconel 718 Forged/Cast | Machined/Welded+
Machined
Burner
Cases Inconel 718 Sheet Rolled/Welded
Liners Hastelloy X/TD Nickel/ | Sheet Formed/Welded/
Haynesl88 Diffusion Bonding
Dome TD Nickel Sheet Formed/Welded
Nozzles Hayes stellite 31 Cast Machined
Turbine
Cases Waspaloy/Inconel 718 Forged Machined
Disc Waspaloy/ Forged Machined
Astroloy/Inl00
Blades B-1900/MAR-M200+Hf/ Cast Ground Fir Tree
Alloy 413/IN-100
Vanes WI52/MAR-M200+HF/ Machined
B-1900/IN-100
Turbine
Exhaust
Case Inconel 718/Ti-6A1-4V Sheet Welded
Accessory
shaft AISI8740 Forged Machined
Gear ATSI9310 Forged Machined
Housing Magnesium Cast Machined
Main Shaft
Low 17-22A Forged Machined
High Incoloy901 Forged Machined
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H7) Jet Engine 82| =L AXH
T = gz 3% H = 12t 7ts
Mg-Alloy AZ-92 Front Casing F=
HZ-32 Compressor Casing FE
Al-Alloy A 356 Housing F=
C 355 Front Frame FE
14S Compressor Disc oz
RR58 Compressor Blade X
Ti-Alloy KS-150B Compressor Disc =
Ti-6A1-4V Compressor Disc Blade | &=
Ti-8AI-IMO-IV Compressor Disc Blade | ©=
Ti-IM 1679 Compressor Disc Blade | &%
Ti-IM 1685 Compressor Disc Blade | &=
Low-Alloy Steel | AIS 19310 Gear =
H-22-A Compressor Disc =
Chromology Compressor Frame =
Fortiweld Compressor Frame e
AIS 114140 Compressor Disc o=
Stainless-Steel ATS 1403 Compressor Blade gz
Greek Ascology | Compressor Blade X
H-46 Turbine Disc =
Lapellogy-c Turbine Disc gz
17-7PH Inlet guid Vane Sheet
AN-355 Compressor Blade Sheet
Ni- Cr, Fe-Base A-286 Turbine Disc TE, X, e
udd= V-57 Turbine Disc =z
Incoloy 7 Combustion Liner ancy
Inco 901 Turbine Disc gz
N-155 Liner o=
Timken Turbine Wheel =
37
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-+ =2 EEkers M = & 715
Ni, Cr Base Inconel X A2 A oF
stz Inconel X Exhaust Casing =
Inconel W Turbine Casing o g3E Fx
TAZ-8 Compressor Blade FZ
Inco 713 Turbine Nozzle FZ
Hastelloy X A A e
Inco 718 Compressor Blade Ay
Turbine Disc
Ni, Co, Cr Base | M 252 Turbine Blade ox
g RENE 41 Turbine Nozzle Disc o, gz
V-500, V-700, SEL-1, | Turbine Blade FX, X
SEL-15 SENES0,
Waspalloy, In 100
Co, Base L-605, S-816, X-40, | Turbine Nozzle FZ
e &= X-45, WI-52,
War-M302, HS-188
<E 8> Fan-Jet Engine®] Ti &3 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-6A1-4V Ti-8AI-IMO-1V Composite(b)
Ti-6Al-6V-25n
Fan Disc Ti-6Al-4V Ti-8AI-IMO-IV Low-Alloy Steel,
: Ti-6Al-6V-2Sn, Ti679 12 Cr Steel
Fan Exit Struts Ti-6A1-4V Ti(b), Ti-5A1-2, 55n 12 Cr Steel
Fan Duct Ti-5A1-2.58n | Ti-8AI-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-6A1-2Sn-4zr-6Mo | 12 Cr Steel -+
Low Compressor 12 Cr Steel Ti-6A1-4V, Ti-4A1-2. 55n( 12 Cr Steel
Caze Ti-6AI-IMO-TV
Intermediate Ti-5A1-2.55n | Ti-8AI-IMO-IV 12 Cr Steel
High Compressor Ti-6Al1-2Mo Ti-8AI-IMO-IV 12 Cr Steel
; -4Zr-25n Ti-6A1-4V, Ti 679 Incoloy 901,

(a) : 4§ %4 Ti, A-55 A-70 Grade
(b) : Graphite fiber-Reinforced epoxy
Boron/Al fiber-Reinforced epoxy ect.
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<E 9 §2&7| Engine 2% GE Com,
Engine Component 1' Material Form

Fan

1/4 Stg. IGV Ti-6A1-4V F

1/4 Stg. OGV Rene' 41 Cc

oGV Al-7075-T73 F .

Blade Stg. 1-2 Ti-6AI-4V F

Disk Stg. 1 Ti-6Al-4V F

1/4 Stg. Cone Ti-6Al-4V F

Casing Al-6061-T6 F

Frame 17-4PH F. 5. C

Brg. Support, 1 Ti-5A1-2. 5Sn, Al-7075-T6 F

Brg. Support 2.3 410 F

Spinner Al-6061. T6 F

FWd, Shaft Marage 200 F

Mid Ring Ti-6A1-4V, A1-6061-T6 F
Compressor

IGV Ti-6Al-4V F

Vane Stg. 1-2, Ti-6AI-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 Stp. 1-12 Ti-6Al1-4V F

Blade Stg. 13-14 Ti-6A1-2Sn-4Zr-2Mo F

Blade Stg. 15-16 A 286 F

Disk Stg. 1-2,10 Ti-6Al-4V F

Spool Stg. 3-9 Ti-6Al-4V F

Spool Stg. 11-13-14-16 Inconel 718 F

Front Casting Ti-6Al-4V F

Aft Casing Inconel 718 F

Rear Frame Inconel 178 S. F. C

Rear Stub Shaft Inconel 718 F

0il Tube A 286 F. S

SVA Levers IGV-Stg. 3 A 286 s

SVA Levers Stg 4-6 A 286 s

SVA Rings - Al-6061 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

SVA Spacers Stg. 3-6 Ti-6Al-4V B

39




o
ook
OH
N
k>
=
re
41

Engine Component Material Form Engine Component . Material t Form
Combustor Stationary Seals 4R, 4B (Vent&Air foil) | Inconel 718 S.C. F
Liner Hastelloy X X Stationary Seals 4R, 4B(Vent) LPBP Hastelloy B S.C.1I
Fuel Nozzle : 347, Hastelloy X, 440C, L605 F.B C Sump Seal :
Fuel Manifold Inconel 625, 321 : Sump Housing A.C.D ’ 17-4PH C. S
Turbine (HP) 2 ] Sump Housing' B Inconel 718 C
Vane Stg. 1 X-40 c Gear Box Casing Al, A357, A356 C
Vane Stg. 2 Rene’ 80 c Gears. Beve],. Spur 9310 F
Blade Stg. 1-2 | Rene’ 80 c’ Accessur.y Dnv‘e Shoft 4350 - B
Disc Stg. 1-2 Inconel 718 n IGB Horiz, Drive Shaft 4140 T
Mid Frame Inconel 718 8. F. C IGV : Inlet Guide Vane : LPBPS: Low Pressure Balance Piston Seal
Struts Rene’ 41 c OGV : Outlet Guide Vane HPVS: High Pressure(turbine) Vane Seal
Liner Hastelloy X X SVA : Stator Vane Assembly IGB : Inlet Gear Box
FWD, Shaft Inconel 718 F GRP : Glass Reinforced Plastic B-Bar, C-Casting, F-Forging, S-Sheet
TalinetHE) T-Turbine, M-Molded
Rear Shaft . Inconel 178 F
Spacer Inconel 718 F )
Thermal Shield Rene’ 41 F <F 10> Landing Gear2| S4:2t M2
Turbine (LP) - )
Vane Stg. 1-5 g Rene' 77 c Alloy Application i
Blade Stg. 1-5 Rene' 77 c 300M Main $ Nose Landing Gear Major Structures
Disc Stg. 1-5 Inconel 718 F Misc, Back up structure § High strength Pins
Casing Inconel 718 B. § Cargo Tie down Rings
Rear Frame Inconel 718 8. F.C 4340 Main Landing Gear Drag Strut Spring-back
Liner 321 S Main Landing Gear Back up structure
Fwd. Shaft Inconel 718 F pylon Attach FTGS $ Danage Tolerance Straps
Rear Shafe A 286 F Flap & Flap actuator tracks
Bearings, Seals & Drives Flap Carriage Flap Lugs
Rollers, Balls, Races Brg, IB, 4R, 4B, 6 M50 - B Empennage Pins & Damage Tolerance Straps
Rollers, B‘a]]s, Rances, 2R,5.7 Mso B Engine mounts
Rollers, Balls, Rances, Brg 3 52100 F Fastener & High Temprerature Applications
Eage e 4-340 F H-11 Engine Mounts
age Brg 2,7 Si. Fe-Bronze F ; . _—
| Rotating Seals 1 {Air O} P=6A4Y—— I ange pins & Flthg )
Rotating Seals 4R, 4B, 5, 6, 7(Air foil) | 17-4PH F Visy & Doon Hegves b Lanhing
Rotating Seals 4R, 4B(Vent) Incone] 718 F Mechanism
Rotating Seals 7 (Aft air foil) 347 C Beick op, stmctiure
Stationary Seals 1 (Air-Qil) 3 Glass Reinforced Epoxy M . - .
Stationary Seals 5, 6&7 (Air foil) 17-4Ph C 4330 Mod Landing gear poins
Stationary Seals Lpbps PHVS Hastelloy x C.F. 8§ Engine mount Hinge pins & Fittings
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Alloy Application
Ph-13-8Mo Visor Latching & Locking Mechanisms
Visor Latching Mechanisms
Cargo Rails
Ph 17-4FH Back up structure in Corrosive areas
Empennage pivot Fittings
Inconel 718 Engine mount Fitfings in High temperature areas
Ph 15-TMo Visor Latching Mechanisms
<= 11> 70 MEslE SR
- 2 = 5
Ed 44+ Al = k| & F o o
L I -
% g ¥ &
= 8 7 4
4 &% F 4
%+ o
¥ % 3
! 4
4 F 4 # GLASS E-glass
S-glass
2 k| 4 ¢ 5 oo 4
2] 2 £
4 5 ¥ =2
7t +
= ] x £
. — % ¥ x
& 3 F &4
= & L 3 ]
k3 g H =
% |
) Ll E

<E 12> Boron MR#H SeMz27l AlEEEs 2E 37
5 A4 g 8 &8 = g2 87 B
G. DA Landing Gear Door ~F-111
Horizontal stabilizer "
Grumman 2} Horizontal stabilizer F-14
wing tip
Boeing AF Helicopter Blade CH-47A, B747
McDonnell Horizontal stabilizer F-15
Deuglas A} Landing Flap A-4E
Flap F-4
Flap A-4
Northrop A} Landing Gear Door F-5
F-100
<E 13> _#l85tEl CFRPo| oj5t €327 25
5 4 ® | 8 8 % B g 8 71 =
McDonnell © o]e] Rudder F-15
Douglas A} Flap A-4
Northrop 4F T3, FAvq
Flap - F-5
Speed brake
Main Landing
Gear Strut
Rotor Weigh . Main blade Helicopter
Component 4}(4)
G.D, Gruman 4} %3] Frame F-111
Mitsubishi 4} A FALE
G. D. Convair 4}
Bell 2}
AVCO 4}
Sikorsky 4

a2
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AR I) 7R (RS L FRISH A7) ARPE(R6) o157t §l7]
ol A3k 7S A (Beifiny) -FoI(45)8 T 7H“‘Hl (BB fE)) B Hee HE (R
A UK 23 FoL= A, B0 e B2 o Jgolt Adenme) §
kA ()T WA e) A ()7 23(51) A F A (EEHR)Eol wet Aol
U} 913t 72 SPARIolE (LIRS oluiA) BRGNS 1 dhe] R} $7090]
A3 FRHAEAR)R old ol SJaiA H4lElo} 717] = Zolck.

3, ool o177} HojAE Zhof o) AL olwfst Welz FA(TH)oI 1A ()]
U SE(E) 712 H) Sl o &(RI)EH= ek o] BT ol A8 gt
ulake] AFE () BR(HY)) Loht Agsior shetoltt. o] HeEA G A
of Bek7|E(FIBEHE0] B 28 2 AER)E ol A7 A= 717](35H), 43
(85)2) A SRR, 2018, Yool (ATHEGIE), e (HBHIE), (Rt 5

ol
o

i ) Sold (i) 5 L5712 HHI (@A) ouA7t

=3 o Zlo] HA ()Y +Hkell /it 12y vy s ABH), 3

37N(iZepg) <t 2ol olxFA(Z=RIT) oV (M 1)2) S3HZERM)S 25 (EEh)st= Aol lojA=
Bl = £ (#izlE)o] T2 F(H)2 ollviA] niAl(H) & ()= Sk

OV E) T} 22 AN THa71-8-(izets) thx l —"? (PR RMEE) 2 24

sl 7h, LA QIR M A (&) 52 bd/(Let), STaTHERMR) 59 off(H
1ol 2eH(E)skL FABIE), 7HsA(FTREME)0l Qe A 2A = miEddE, MG

JA), U GRS, 2R kR )% ] et
olF FolA HELE L2 FolA ofF Aot Alx = SRE] A, &9l FFT
of ko] Wil F3718 (ﬂﬁ”“%ﬂ%)oit At ooz H]"’“ A/ (B0l

2 Ze PANRERAIOIT Bet AR Dokel PA(BH) ASARMRENZ 05
ARG EI G A A AR (RO Y (HEE)SH Zlolck.

o] AZ(RKNE= LANR(FHENE A2ERIE) T 7H(NT) ARl BHedS et
IA SES A She 243 AR(EMR)7E o=l e A9
(Hulg)o] FPELE) =)o) AL F7IA(EHI) 2 B HANFORAGH)E 2ol dHA
J5@/dol Hehd f1/de AUl 3ok

ol FEEH)T Aoz X (DTl A=t mEk2 Hek(fiR)E P22 HD )
= Zlol| oJsl|M A2 (EhEH) ==t o)A T 14 Alo) BHTEAS WAY(H4E) A7)
7] wizoll g5 ol A(FE)7F Ack. 223 vigE At Zho] A2 (Fil)olAs 71A
GREo1L 2 SA(AR)E ARst7] wiiel 37I(fizeol= Ak = et Sl
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A (EE)S du l%( Ll )o] Ect 12 o] THE 7P FAIF(FH) EA
(Fpta) S A dthes HAlL(REKR)2He BPWE)L Ha SR £35S
24 LA gl EateiN, SFNA (BRI W)t 9
i) 2AE dxlel, o (FE)sH AT FRRI) ] shuR A-gsHEML) =0l
ZN1E7NS (i) o) WGHEAT)E T Ak

o] AZ(MKDS A= W F(ELE A IEF) FB7SWistEm) 2] A7t
H(IRFEM)QA FACF ) o 2e thgat 22 Al 717} ek & Mek(fR)S BEA(
o2 MsH()sto] 40k 7tAE AESIIL, T4 7] B Hsh(ig(k)gtct. o]
o] Hstfk)olls B 2 $a0k#)S] AR(—iR)S st =)o) As =M ARS(H)sH=
AR YA A AR T B ERT) 50l S BHa) == ()0l 25l 44
(kHR)E dstete HW(?ﬁ) 0 2 L}rofe},

a3 A HA BRE05E)S B2 HE(E )0l 25l A Bafiste] AEH £AkR)7IA

g Hstrfb)ste AR oIk MBI 71eE (HifiikiE) o2 o] Al 7k] WA
X)S o] &FIH), AREEH) = A2k 7H(ER)S 106BTUG 2 Lt}
W AEHFAH)S SR (H5) Arstoto] dixaias Al vl (5D A4S oF 1522]o]1 &
S A7 R)FH] ALK E e 73S oF 2198]9] ul-g(E )] ECtr
Stk o] 714 (fEkg) S At 2T 5 YRR — g )l tisiA] A4 (i ksR) = oF
17}(%13)019. olafgt 7P 2 ol () ()2 szt Ml (R kR)2 XL(?Z%L)
ol et dulEAHERE)7F E o (BE)sH7] wfEolck Lyt o] ZHA(R)S A=
(ERPED2) 7H A S (BT oLt 71edd (i g ) Soll s xH(3)7F 242 4= o
2352 AHCYE)E 7HsA(TREM) O] =

otk F27I(izEsg)el oM B3] F(EE)S AL Al JFULH)E S8R5
Ql5te] ofH Az (Bkkh7F AuierE P (pEh)st duke] vl-&(FH)o] Exvt. & AT EHA
(ROLFERE) kmY L (BE)SH %E( K duierEiztolct, olziet I (HE)olA T
Y (RN ERE) DAB(EHRE)C) &2 XSGR = THE tialoluA 44
FAE AT B (s metE ot 8]-(2f)o] A et
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TR £A0KR)E FAEGEE)S LaE w I RS 7HS BRk opuzt &
FeRE(FKMEY)) e R(FE shA grlzte AZ@EE 4 Ae FL(E—) FAA

(BLEE)2) CHAIRAE(REFHARN LT QAR (PHRNS] Aol (Huskity) BAIEHE7} B2t
o] 12 Pt gl FIAH HAAR(RED ) FEG A S AU 9
= S SR ACRMAOIA (KR 7P 7R AR 2 4 sl
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S20kHR)9] AAB(EHM RO SFAARILAKEDE AHEE e AAR(FMENS] A2
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H3le wol] o= 77k E 9] 57010 AatEEE Ae
o WY (HE)sHA] =tk

A/ (HEk )2l ‘?Mfﬂi TEE &%‘*ﬁl‘%(@%ﬁﬁﬁ) ol F(LUt%) I—. % Po}o‘l HA g
ol AA(EE) 2] 713 (RS Hde F==
&oll m2he] oA B (HERED) = A °li’1§_ Sk

=5 FA0KR)E DRIRENEM RSt F37IiZH)= ohe A20R mH) & o Kt
SLYT(A—EFE)ol thohA SSFHRER)O] o 7hE 2 ohet Ikl Ado]a 23}

o] 224371 %% Sonic boom®= o] HIF £ U 4 = AR = Aok
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Hu

U

Il A4S 7|OKsEMZER) S| Q0

BV AH R @it) SN +4R27 (KBS e tiBArE
(REBRRMER) F271(i2ei)2] 7RGzl 7 SAEVL)R! SAHER )= ol=(3EE)2
Sol=a BANZEIDR A1271A) 2P (5 H) AR (RERED S AFE(A)E 227101
Z2b)0) MAAAMER DS AN (EHBAL o) 52) SA(RHE) S vl E (Hha)alod
SiT o] ATHEEH)S oF ST BB (WZemet 2 SS(MEE) 37 (Wzerel o
alo] 2t7}(444) RoHE)SI ka3t 2T,
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.Im
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(215, 6ft)

O3 1. O & 0 ATE 7 |(KSRZEH)
(&7 : 40091, &742] : 10,190km, &= : 015t 0.85)
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(ZH 1) HRIHAS S 7 (RERAHZER)| SSH| L (R B) Ol

(Comparison of Liquid-Hydrogen, Liquid-Methane, and Synjet Fueled Aircraft-Based

on 400-Passenger, Mach 0.85, 5,500-nm-Range Transport)

&7 |(EEE )

LH, LCH, ' Synjet
Gross WT b 372, 200 5D1 , 000 511, 600
Block fuel b 47,670 131, 520 159, 900
Oew 1b 227, 750 258, 400 236, 700
Wing area ft? _' 3,195 4,175, 4,093
Span ft 170 194 192
Fuselage length ft 215.6 201.3 197
SFC(cruise) %/Ib 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 7.2 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, smoke,

H,0 H.0

AR $4837]9) Y HY

oh-&& 7| (R EH) 2 A= 400Q1(N)2] SA(R/d5tE 408)S B9 bket 0.859] <%
&5 (KATEEEE) 2 10, 190km(5,500802] (3 5)7kA] o= Abeh-a 7] (ustfiize) S i
AA (&GSt 1990 tholl= A8 SHE L) 7F 7Hs(RTHE) Skl AZrs]= 41714 (hik
fiif), & MZ-2 AP (FAY), Variable camber airfoil, B3PS (EEMENL ME2L A7|&
(Bt S 283t Fa7I(ized) s /st Qo™ 1 %), 121 o] Ak e ==
(&%) 10 YrepfiaL Qlck.

clgo] A ARk 42 B3 U(A)el A=l e ARhR)7E F7-20l2k=
A& ol &(FIF)ste] F7HEA (R ) oleH=7t Fxl o (st ) S WL(aH)sHe Aol 2lsh
7] S52] AASA o (B Sl 7 AH(EH)E 4 Aot

o] Al (FEHY) 71&Hfli)o] TAISH A= 237 OkEMZEr)S] S0k
M) oS midzo] Hct. (i) S S HAllea(ikR)e] TS ol &(FIf)ste] 4
AZA o FEHIE) 7} AAER)=YH ZR(ER) 19 2] FSEE)lA FFF(ReER)
(Gross Weight)2 75%, 42 7HATEER)2] A5 (R)E 29%, 24| (EHSEMTE)
£ 21%7F 22N () E 2ol gt

o

(H 2) 87 |(BE#H)2 JSH| L (AL )
(Comparison of Liquid-Hydrogen and Jet a Fueled Supersonic Aircraft-Based on

234-Passenger, Mach 2.7, 4,200-nm-Range Transport)

J32 x84

&2 (fiEHERE) : 7,780km(4,2005H2|(5E)),

50

27 |(#B

K FRANZEH)

SHLGEH) 1 23420N),

L (HE) - 0f6 2.7

Ratio

LH, JET A JETA

H

. Gross weight b 394,900 762,200 1.93
~ Operating empty weight 1b 245, 200 317,400 1.29
Block fuel weight 1b 85, 390 330, 590 3.88
Thrust per engine b 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) 'l!?r_/lb 0.575 1. 501 2.61
Aircraft price Rl 45.5 61.5 1.35
Energy utilization BTU 4,483 6,189 1.38

i seat nm ! ! .

Noise : sideline EPN dB 104. 0 108.0 -
flyover EPN dB 102, 2 108. 0 -
Sonic boom overpressure 1b/ft? 1,32 1. 87 1.41
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2E5(BEEE) 371zl AEZTH IR R) = $23837|0KEHZEH) ]
S(tRE)e] S48 Aoz Yt gl Bla(tbi)ell 220 WdEAMEREH (Y 2)9]
Z&47|(BEEH) = APE(uEg) Aol 2347 (#4)9) S-S A 7,780km(4,20050 2] (i
H))E ntet 2.7 H=(f2E)0] IS =0EATEE) R Y2= 2102 sto] I dimA(REM)
S/ ()2 = (E ) 201 bt

Ae FUUR(A—(EH)E LGRS Fste] 5
2 @R AE A AREHDS AHEIHE 29

FUEL
REQUIRED
FOR
TRANSPORT
AIRCRAFT
ESTIMATES OF
40 WORLD PRODUCTION
DF CRUDE O!L 121
ANNUAL
CRUDE 0OIL
PRODUCTION
(10 BBL) 20{OPERATIONAL SERVIC '“““R“ wes g '
U, s 0L
g T \&

1975 1985 1895 2005 2015 2025

J8 4 M22 8719 Szt Mrsagate| 2
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of At =2 Z(Jg)stthe Zlojch 18]y AR ARS(ERALIR)oIL A . AR (gl
(AR = ol 22 Ao 2 Kol 23428 H(EHSEN &) M = 257 (OkEHizE
B)7E el (EANE 2 ofuzl 482 | vt Sonic boome Z35he HIRY A (Y ThR =)
N (KIEHY) 22 S0l S0t

olgfgr EARHE)S A9 2247 |(BEIE HEEn 2347|(HERL

o pu

2547\ (BEEER)Ol AolM e LLHYEERIT) wioll 37122502k nhztol SjsiA
2 o] WA (FE ) st 1A (FHEIG) o) = (i), 715 (HaE)old 57 3 S 7-e

of tigh JaFol F ()R =1 U lJ, A2 (MK FR) ) FATAJ(FEIRE) S o]
S(FIA)sH 71Al (bR )& a2 (R o2 YZAaNg 4 Jlths A= 7dst
e 2v Qlok. oG (ML) 22 EAHHE)S B7HEHME)SHH A7t 718 iz
) A2 (RN ZA 71 3 (HR)E SR (k) 22 4 gl

Il =ASB7|OkFRMZEH)2| HHER)L 1

371 &(iZEtN) Q2WRED7E cHAI(REF) = ofof Shok= B d(EitE)o] AR =]
o] ZpE(#18) A A (RESRED ] 2 (Iehf)) 7+ ZhdzbAlol i O S/(Reth) = chdshAl,
o7 ISt AR(EBNY 4 &7t sk Aol Aul(RA)2 B EaL . o7t
AANRRAAHE Z3ote AR AR 7HA(BS) 3 3208k
i) % | SFHE ¥ ohe} ARSAHEME) S 2IAHizeGiit) 2 B3 1412 BIAH(i%
IfE L) Atole] Frel(BE)7F /e 2ol 2 AA(FH)olL =5t 2k Urztupet AP (H) =
tJrE_' AUZHYBaR) ol v (H 5= th27] wi2oltt.

’Eﬁﬁ
e

olefek AF(RIOIAE Bl ANEHERHD Ut AF(RL) Guide lineE Aul
7l Chga 2k ABRE A BB (HHR)) Ziohe olRTB Iz Sl 47

20~301d7ka ZAAA A

)ol 5 3
2)& &37)(fizetg)ol 2850 1995~20009735E 3 A,
HIYEREAELT)ON Sol7HA o2

(&) AACH)E SE(HEZ sto] 19858747 Al
7h BZYECHY 33t 17 4 F=R).,

o] M2 £AFF7UKHEMZHHE 8T A 712 FFAET F37I(1ist) S
Z| IR ARR) 2 2 o & (FIH)3H] skl (G0 HIE AASMRKED7E 2t= 2Rl thxld s
(REBFIREDZA 30~40E7t A2 Zloz AZbEch J=jchrt 71 o)A (REARI)Q! 2]
Sa(rk)ehe AR (REENS eto]y 24 ACEA)E] AsiAle FaAAT
Ze3E ) olele] TARNHIRE) 2] Fel(GR)E FHA F5kA] Fod oF "ot o]7ig sl
M BE FARNFIRE)NA 437 OKEMZE)7T A2 b (2 atE), A=A,
U4, a2 BAVGETETE) o) 7Tt 2eke 28 7] 4A A (E#)s 2 -
2(E)7} QU
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TAKATL £ A887]9 i A

0 S(EZEE)2
|MF 7= ER) (k)

M

F 1 (HER) A6

Mz Aol £71 He) BEgol mal BT Bg 2A| sk, wio] $ZolAl 91

& B FRA E5 4 ek

o2 SO 0] ZEAAAFY R (Air Force Systems Command)2] F7]712H (Armament Division)
TR ELGR), 1 ok iSRS S 201 & dofof o= m] mo] ZfefAl MELHo] “Z 95t EHE (Business end)’o] B 4 9l ZHE Byo}
ek QYNE) 9] Foh2 2T A=(fih)s] LU7HA] g o ok A¥E7)2 M7 9 ARt Q1S B ofUe} ] o]3] 9 n] ZHMe] = Q kAl Lojl4 19 ¢
o}, Aol mEkal s BESS(RHATE)C] A HAA Ygols da 22 ox5a 7|28 R, 7212 2ot o4 9 At 58 AZshe 1Rl A
oo F2(EME d=str TAsHe= 471 ok = oj2e B A2Eo] FFFHolM HESH] Al S 2fskx] ghod o d ol
Hahgol YR Z@ER)sHAM Myt STEo] A% A E 5l FER a2, IR V&S BEUR E5% A4S S PR 4 FeAER nlgt
Hol57| = gt ol2fdt YN HER X1 AR EHI) TIPS 91215 sk, Aoz wiA BAgE 4 9lg Aolth
Al L o)Lt YRI(FiE)o|t B (FFFI)XE L7hA] A 4wl Holc}, 2 A 7 2 “Smart bomb”olMRE AlZFRH B7]9] HAIL 271x]e] 239t 29,
et Ze(EE)olu The (i)o] UA Be Ao} gk, 1 5, =700 f=f7]2 Hestal, 37171 S12 Ao YFehA] @, FEE]
ulolie W7 B2 Aolnz BACRHEA SAck A Foi) 11 e ol SE(Stand- off) FE7II F/IE FEE = UE HEH S 7

H| 2=l

AOT HMegFHE A vt & 4 U= 7137 A o= g2
FEE o7, A 9 At 4 A3, I A719F Sl FAaEaL, 7H4o] A7E
g2] | (Electronic Srasor)?t Mini processor?} 7HHE|31 917] wfio|r, o]e} 7+
AR ESL 48 5H(Capacity)?t 53 (Capability) HollA H4 S715415 Kol

DE, 9oz geH ol A8 8 Zoltt.

2 7HIA 2L 78] ERAM BitkR S0t 2 Ae 3T Hx

ofarz 92)7} E735}0] nx|gke o]},

AN
iy
)
([—
N

lo r
B

N
o = oft o

LU HGEER) (HHEE)| LHER))

ST
o]

)

N

olg} 2o 7|&o] st T WAPO RN, UA(Pass)ol o2 BEEL
F(ADAB 4 Q= 27 S2jo] 2A YT, & FI7VHEAN BE At w1 4 9
£ 5 23 Higlom, ol % obiE 71 ZIAE, “Smart” Bk A5 Al
2 W% 4 A Feick.

ole} e Ak HA/lee] W2 A7) [Rolt Welolefakmillimeter Wave) i
2% A5 TR P AFS, SEES AT 4 9t 52 25T IS ¥ ohe, Flxx)
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AL ofE B4R R E-S Agsty| ol £5t 2 HAHE 4 Qs 538 ZhA| =9I
24 ol 9 FR17]9] £ARES FANTHA, He 7719 XBES Y & A= 7IEE
2| # 21 7= (Mid-course guidance)ollAle] & Hrdo|m, ECMo| thet A8 Z

FAA717] Eiick.

ole} 22 ofz] 7hAle] olHS-E Azo] A F7]50] ExHel S Ao o
siglon], mat 2% AlRe R7l50), BRET 11 A BAE WeAo] ZAE Y EE
ek 8 e Ao] g7l =itk

AMRAAM

0] F oF 2097ke] FEho] QL Zof, ThA] A FHiEmIAIE S AAFsl7] AlAkseiTt
Al AL THZOAFL(AMRAAM : Advanced Medium Range Air-to Air Missile, &
H AIM-120)-2 ojudt 27 (All-environment)o| A= AHE 7H53t ZAl nAtL 2 A1 1 2o
Active radar seeker”} Z&=]=]0] gloja] HIAFY 2kA7}F “Launch-and-leave 52"& il it

wEbA] AIM-120A 24l ZojojAlele o] Zite] AE F1t2 sPAA7|HA SFrsns
9] oS A Zoletal g, o]eh 2+ o] 52 tix|E AIM-7°0l| Hlste] AMRAAM
o] A5-ga9|(performance envolope)”} 27| =L, HE&Ert S71Elon, 2
24 (Close-in dogfight)ollA] £F-A50] 31752 oHe o] Ego] Hi ¥} 2l 715 S2e
A1 g5k whzoletar gkt

AMRAAM-2, all-weather, All-aspect missile2A], AIM-7 0JAFLE T A8, 747, Al
njApold,

n]AFY ZpHloll A= Active radare] S-E=HHAlo] whel, 2EANE = 27 A] ofg] 7he]
EXEZ Aol 34| Zhesttal gt
AMRAAM=L, F-14, F-15, F-16, F/A18 & NATO9] W3 4 35 9A| HE7]of Ah&st

QUThAL ghth AMRAAMS 2% 7HAIE B7HE o1, 2% 2Pd 7} AP0 & Fl6e
AHgE Zloletal sl FY 850l AgAt AAISHE = Al&lElo] Qlckar ghck.

0] S} a2 1990 FAell oF 20,000:42] AIM-120 RIAt-S €58 ZlojH, 1 Hl-§

2 oF 6009] %o &3 Zofekar Bk, o 7Y W F 8L o 7, 000%0] F Zoletar &

g

2

&

AIM-1200]AFe] APgA )= ob2] Bl & E|o] 9lo] & 4= glout, F- 140 A2kst u] 3
9] Phoenix RAFY 9] AP 2| H k= Zth. AMRAAMS “Track-while-scan” 5&o] 317]
w2l AA|(Real time)oll 871714]2] HEEF} wo] 7HsshehaL it

AMRAAM-2 Stand-off AglollA] H7of] Talgh 4= glom, 27| Wz A=|9}
Microcomputerel 2J5to] f=Htt. ojuf Microcomputers H7](BEH)2] H2bgdu] Aol
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H|3 2 HZ2=cAolMs B3 Eo) Ax|H Active radar seeker”} =5 QlA o} &

njAtde] Radar range oJWollA EAbE wfoll=, AIM-1202 “Launch—and- leave” 53

& U, wfzta] 2EAE WAL Aol o] (Break away), THE 771e] EEET}F 94159
A2 wHe 4= Qlrk

sfite] Qo) whel, AMRAAM-2 Al -2 Radar-cross section©] 2f2 & &
o WA 4 s FEo] F7HERITHL Fhet. Avle] S@mAd2 Avle] Ad(Battle group)
4 71} s sl A8t El2lehs $J3ell tiste], o TS 2k Qlek

12y Radar-cross section®] 22 X &S A% 4 = AMRAAMS] 532 Wz
Eju}t 2F3%7]¢ (Millimeter wave-terminal guidance technique)?] AH8-& oz &
Stealth 7|2 2|2 0] §3F A WAlak= tix|d 4= Sl= &olls oFA] mIx|A] 28 Aol

AMRAAM2 EA|(Airframe)ol] vil-¢- 9425+ /d5-9] 8|7} F=]=]o] 9low njatdel &
2 AIM-7 Sparrow RIAtUo] Hste] E3} %7 ko] oF Hrt. ot Al=l/dat Fude B
t} o] AR&F7141H|(Life cycle cost)E H4dho 2 ZFAAZTh

5 OAFLE ofuFh Aol M= ARG S 4+ Q1S ¥ ofe} “G” 5H of| 7P IS &
E9] “G” 5YEtE 943} 3 Low-smoke, high-impulse Rocket motorZ: A&
Fo 24] F17]7F AMRAAMO| HALE|l=A] = ol =415 719 & 4 gloH, wet
| 37| E-S ol

4l ZRio Al & w]l AMRAAMS] APgARlE &) £+EEote 27 74 4 9le
‘4‘, ‘JHEH% 0] F2 18| stojof & 2SI 97} gick.

Jefu, 0] sftellAs AIM-1202 0 APgAR7E B 21 mjabdel] Al 28 9lom
A AMRAAM ©] 2ol %= Phoenix HAFAETEE APY712]7} B X1 2 SoignAtdS &
Skal Qo

oje} Zre M2& FE] ThE UL 19601 dtH Ftol] 7jEkek AIM-54C Phoenix 1]

ARE Hix|et7] flsto] AAI7H= HeskA E otk

AMRAAMAIER: @A A4 7jhdAo]l 9lem, o= Hughes &-3-AF9] Missile System
Group®llA] S35k Qlct.

o] T7ollA] HughesAtollAle 94| AJEE miAtY-& g4kstal 9lom, o] Al Fla.
9] Eglin 7] 3<t7]22 Helloman 7] 3714 B e ol = mIAMY Al AlEjoll A ZH2k
Al At ol

AMRAAMS thAFASE? | SfaliAl= BAFREE 715 7HstoloF shu, AW 7Hxe shA) ¢
31 Phoenix BJAFUo]] AFE-$H AWG-9 Fire control system2 T8t Zio|ct,

B
2
rlo
rlu
rL

=)

|

i

l:tl

> ,:Ic'lI

a

a}
__’L
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AMRAAM AlgS 248 wjF e, alatd AAlE o2 NATO F7HsolAl: AHEE 4= 9
I, AT HAFo] Ao whet el =U9] Bodenseewerk Geraetechnik GmbHA
oAl =2 st Qe ATARE FauAFY(ASRAAM : Advanced Short Range
Air-to-Air Missile) Al&o] n]=o] Zojst 2 445 o3|7} it

1980 8oll A%, oJ= 9 n] ZHAJL NATOS} 7] Al”e] Axo| ule} 2L Zoiz
HjArd S 7 9 AJabsl7] 9lsto] ghel Zhajol] AHsiitt:
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ole} Zro] Ty or FISHeE /LSt A2 Fetute] (D) Wellxl e sl
ArE AlgstaL, 2HE £719] A3 §15k 2o, ofg] Z7H50] 37| 1he] e
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CHEXERZ|(Antiarmor weapon)
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Amraam is 3.656m(141in)long, 17.8cm(7in)in diameter with a 63.5cm(25in) control-
fin span, and weighs 147.9kg(327Ib)

1BNQA
Command-ingrtla: tnestisl Aciive

Amraam relies on active—radar terminal guidance for beyond-visual-range fire—and—
forget capability

58

NATOS} HF2ARHRzoR o] 2Ae] P42 v] dedwds A2 W= = =xloj &
Zolt}. F2. 7R HJd FEE0] B2 S8 NATOZ S| 323& Wslishs o=
7ol & £ N A P3P L2 27kA)9] F237F 29150] Tok e ]I Aol
21lo] Har glrk.

FEEo] UHH 7 (Target-rich environment)olls $E-2 APCY 7]54d0] e * 2
o= 30,000tf2] A3 Mzt =YUH Ao}, vfEARlRF2e] ARAE =& o9}

7o vog 1= Zolck

Eq'a}/\‘] ol AAlo] ZF TR 9l dA(LE[D)ol| thpo] BRES oS 4 gl A

0_19.1 it

m
ot =
ol T
~
IS
rh
mIE

TR p— ¢ AL %% $712 A1l o

oz a4

4 = “smart” Stand-off F7]2] sHo]c}h,

ojeb T2 FHLFH wAdol] thgh Fr7R o] 54 Q-2 WAAM(Wide Area Antiarmor
Munitions)ol2txl @27l Umbrella ProgramC.2, o] #A|ge] gu} 9 x|HAJ o 2 u|F-e v}
AR OR0] ARAC7L AAHE BA3E 4= 7] Holl AH2Atol] sl Abdell Sxrkabt
sto] G4t 4= Q& Aojct.

olet 2+ ofg] 7Ix|e] EAJC R utEARERoREo] ARAHE 34
9] 17t A Zhad 4= QLS ¥ opyet Fetuke] U WoldholA Aol A
o] A Fd 7o) Ergsttt.

ﬂod 7} o|5-2 HIgRg Kot W uhy] 3 HE

Hot ZAH 02 2Pg & 4 QL Bt fA4 A= 34 58S

WAAMZ 53] o5 9 9X)7} 44 &2 2% S22
719] &t RIS S7HAIA Tkl &5 Rl disto]
AR =2 Fol] F34<1 Q4o|ch

T Z)lo] §Ieketgiar, 771x]9] @ AlE FollA 271219] AlFo] HAH vf lon, o7
AE719] AR Er5] RIA[sHA ATt Foll 9= A 2t

| =
ot Bz

it

=
=
PN <)

kel o

3_1
ohst

)

<

Wasp Minimissile

13502 =9] Wasp Minimissle2 oFS&F 724 5082 RHES AET 4 91

Lock-on-after-launch/hit- to-kill 53& 2+ Qlck.




The Wasp minimissile uses millimeter wave guidance that enables the weapon
to operate in adverse weather and fog. this “smart” missile has a reliable standoff
capability.
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Artist’s impression of a Wasp “swarm” attack, with each missile acquiring a
different armoured target

60
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A

4 9lon], getoR BEES B Wert

mol.
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Minimissile2 Boresight 2] 90°7}] &3}
APt “Pop-up” 715-& & B 27} Qlth. Wasp
1 Qe B71Hch 108) HE pass & BF
(kil}Eo] S7Hd Z1 o2 753} Qlck
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Gator 2! ERAM
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Bl A FoHEIL U, Aol e Aztel] BhEof 2pA|e o] 285 wizh], 7]
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A e 71eS AHESH B7I7d2 ERAM(Extended Range Antiarmor Munition)o|tt.

ERAM AastA Aalshe &2 %|(Sensor) & AHESHEE, £45t “Smart” £719] &
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58 7t3 9o, dEo] &RV (Cluster Weapon)2A4, SEEE1 AP E7|(Target-
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The Extended Range Antiarmor Munition is a “smart” cluster weapon 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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Activated Submunition)7} 97} £0) 0™, 0] ZF-& TMDE AR, ZFolA] Fa1a 4= ot
FRAM2 Taxiing aircrafte= 88, 717 ¥ 45 AFS 34I=S AAGI oM, AMAA
sk ARl o] 48 ARV E BxE 4Ee 50 Bavt glch
ERAM2 25 15 9 SFpHe ARSSH= Sensoret 23 7|(Classifier)7F Z=|=lo] glo
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T Qlok HTE) o= ERES A RIS & ERE UFoR O A AF0R 2F6
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ERAME ERES 343}7] giato], SRatA AAISH 78 WAleto] S0 2l 1
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Stealth 7]l o3t A= 19
Apahzekze] 2ot
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