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vt g2 T2 Ed A¢ Tl F
z3qeh 1940 A3y FTFHe And
Glass-Fiber-Polyester E2gA 87} HZ2o=
5oz o n, 19501 vl ol &= of 2] T ] Fiber
9} WhiskerEo] #AlZ=gz, 19604 ddl=
Boron Filamentz} &83sHAl =4k 1970
9 vl ZFe A= Al-Boron 5§g#AEE i
st FT7 F2E Agdges, 97,
YR SolA FFARS ATE TUs] 49y
ot F¢ARst 2AEL F3718 T2
Eol A-go| e w TFE FaA7
A Hes 4%5E F4AL T Ao AL
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SgAzY ARPPL gL DL 99 7
o2 64 =L 3% 33 (Laminated
B{t 4 (Fiber) v} 4
Al (Filament)¢] ¢ & /73 HgA) (Fiber
reinforced composites), =% =& HH 4=}
= T3 =& E7AH o2 mAd wda
7l ¢l z}7}3E  H-§h=) (Particulate composites)
Tl F2 A& gk 29 WyEL 2
Y 1614 2edFz gk ol @ ¥gAEL
AR e 2435t PP ZEF 3}
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<E 1> e o] AFR o

F-5 | graphite/epoxy fuselage

F-14 i Boron/epoxy stabilizer

F-15 ‘ Boron/epoxy stabilizer

YF-16 ‘ graphite/epoxy stabilizer

F-111 ‘ Boron/epoxy fuselage

| Al/Boron, Wing, fuselage,
F-106A | b ikhead

(e)

2)

H7 d38 =S8N2

2. 2o BT 2A

Af7s BARe] T4 x4 (Matrix)
9 el A, A4, R4 (Wire), Alzk
7 E F4 Whisker& vle]laz w44
Ao MAAA Az LIRE(S/p)E M
#(E/p)& Felma} sl Zolel. ol JF
Az e #Es FAE ol AR
E 2014 ndFm glrl

ZE3} BAL ¥/ A EFFlFEoIG
273= Az % Epoxys F¥Aze 2=
AgeHAl Hglen, PlFTdAE E-glass
fiberuvt RAA4(E)7h 18~30% ¥& S-
994 filamentZ 7 uts} gl ).
fiberz} Asl & ke Glass EgAz7}
E=20x10°psi A =& tepja ¢l X9l Fiber
F utE7] Y8Ade eE2F F2Aste A9
WEE 25HE fAAAG HE AFLY £
A7k A et

& (Glass-fiber= EFA A 57} 14~16 X
10°psi A E7}x] 7dksle] YAlrtA 6] o]=2x
et EFvFolvd HEMES ZAL F7HA
7}7] 2be}A]ub Glass-filament: S-glass2]
3~4¥ HE7R FAAA 4 A4eh Boron
fiber: 24 2ZE AfdEd ol Az
e Axs) & BdAgd AEE £ el
dek. o 9 Bav WEEg, ¥4 T2
Glass-fiber2} u]=3t @ xo|x|u} Frl T~
8 4= Z ¢ JEhyz gk
A8 FgAze A4u 44 .59 F4L
E 2014 HeiFm glon, olES HimES]
e B e 29 244 R FE wt

E o
?Aj‘t
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ZAL A Adur de gs ndFa e vz gk
<E 2> Z3E M=o E4
(VSR Theoretical Experimental ; Tensile
Whisker Density, o qtrength, Sy  strength, SE Se/P  tiffness, E E/p
isker Ib/in. *  "1oé[byin, 2 10°1b/in, ? 10%n.  “gepbysin 2 10In.
| (N/m)  (GN/m?) (GN/mt) . Um)  (GN/my)  (Mm)
Copper  .322(87.4) 1.8(12) .43(3.0) 13(34) 18(124) 5,6(1.4)
Nickel . 324(87.9) 3.1(21) .56(3.9) 17(44) 31(215) 9.6(2,4)
Iron . 283(76. 8) 2.9(20) 1.9 (13) 67(170)  29(200) 10.2(2. 6)
B.C .091(24. 7) 6.5(45) .97(6.7) . 106(270) .  65(450) 71 (18)
SiC .115(81.2) 12 (83) 1.6 (11) 139(350) 122(840) 106 (27)
AlO, .143(38. 8) 6 (41) 2.8 (19) 196(490)  60(410) 42 (11)
C .060(16.3)  14.2(98) 3 (21) 500(1,300) 142(980) 237 (60)
Fiber Density, p  Tensile strength, S S/p Tensile stiffness, E E/p
or Ib/in, ® 10°1b/in, ® 10%in, 10%1b/in. ? 107in,
wire (kKN/m®) (GN/m?) (km) (GN/m?) (Mm)
Aluminum . 097(26. 3) 90(. 62) 9(24) 10.6(73) 11(2.8)
Titanium .170(46. 1) 280(1.9) 16(41) 16. 7(115) 10(2. 5)
Steel .282(76.6) 600 (4. 1) 21(54) 30 (207) 11(2.7)
E-glass .092(25. 0) 500 (3.4) 54 (136) 10. 5 (72) 11(2.9)
S-glass .090(24. 4) 700 (4. 8) 78(197) 12. 5(86) 14 (3.5)
Carbon .051(13. 8) 250 (1, 7) 49(123) 27 (190) 53(14)
Beryllium  .067(18.2) 250(1. 7) 37(93) 44 (300) 66 (16)
Boron_ .093(25, 2) 500(3.4) 54(137) 60 (400) 65(16)
Graphite .051(13. 8) 250(1. 7) 49(123) 37 (250) 72(18)
e Q SGLASS
| ' O FIBERS
700 I D UNIDIRECTIONAL. COMPOSITES
| € BIAXIALLY ISOTROPIC COMPOSITES
600} | [JBULK METALS _
: OBORON
SPECIFIC 500 HIGH STRENGTH O HIGH
STRENGTH | GRAPHITE yad MODULUS
Aaoi vogehl 8 /. / GRAPHITE
(IO n, ) | " /
¢ [ STEEL p / /p BERYLLIUM
o0f 4 ATITANUM 77
: )
200
10k & o 0 BERYLLIUM
a i
ALUMINUM .
1 | 1 i i i 1 | 1

0

100 200 300 400 500 600 700 800 900 1000
SPECIFIC MODULUS (10° in. )
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9] #HAL 9| AA &4 (Microscopic Analysis)
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Fo A9 v R B ®HAISR el
gow 4fe} mask sl AP sl
I A4 sjAste WdHelrt. drldl A=
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Table 5. Chemical Delivery Means

Division
Weapon Numbers
Designation Calibre, Max Max rate HE MR Regt/ Div arty MR Div/]
Type range of fire . projectile Tk Regt Regt Tk Div
(m) weight (kg)
M-43 120mm Mor 5,700 12~15rds/min 15.4 18/0(a) 54/18(a)
D-30/M-74 127mm How 15,200 6~8rds/min 22 18/0(a) 36 90/54(a)
M-73 152mm How 17,200 .7~8rds/min 44 18 18/18
BM-21 122mm 20,500 40rds in 19 18 18/18
20secs(b) :
Frog-7 . 600mm FFR 65,000 - 450 ; 4 4/4

Notes : (a) It is reported that tank regiments in GSFG are receiving a motor rifle battalion
and a D-30 battalion(IDR 6,/1980, p. 802), This would give each tank regiment 6x120mm
mortars and 18 122mm howitzers, and each tank division 36x120mm mortars and
180 x 122mm howitzers. The motor rifle division would be stronger by another 6 mortars
and 18 xX122mm howitzers.

(b) Reload time, 20 minutes,

Army

Weapon Numbers
Designation Calibre, Max Max rate HE Army and Front Army

Type range of fire projectile  Arty assets total

(m) weight(kg) troops (a)
D-20/M-73 152mm How 17,200 4/7~8rds/min 44 18 36 54
M-46 130mm Gun 27,000 5~06rds/min 33 36 36 72
BM-21 122mm MRL 20,500 40rds in 20s 19 18 18
M-77(b) 240mm MRL ? over

30,000 ? 7 18 18
Scud 850mm SSM 280, 000 — 850 12 12 24

Notes : (a) The Front assets listed represent a typical§ augmentation of a main axis
army from a Front level artillery division(e. g. GSFG's,34 Guards Ar‘ti_llery Division).
(b) Details of this new multi-barrelled rocket launcher are still classified.

Frontal Aviation

The MiG-27 Flogger D, the Su-17 Fitter C, and the Su-24 Fencer are the most modern -
aircraft in Frontal Aviation’s inventory. They are all capable of delivering CW
munitions, having maximum payloads ranging between at least 2, 5t(MiG-27) and 6t or
more (Su-24),

With a hi-lo-hi mission profile, they Could all make chemical attacks on targets in the
west of mainland Europe. The Su-24 has sufficient radius of action to reach all major
operational airbases in the UK.
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Microwave Landing Systems
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