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SOVIET OPERATIONAL INTERCEPTOR AIRCRAFT

Purpose -

The purpose of this report is to present and evaluate the technical capa-
bilities of operational Soviet interceptor aircraft.

Factual Data

1. Two versions of the MIG-15 plus the Type-28 constitute those Soviet
aircreft types vhich from the perform.nce ltandpoint » can adequately fulfill an
interceptor mission.

2. All known Soviet fighter aircraft cbserved tc dnt'e‘ have been designed
primarily as interceptors.

3. The MIG=-15 was first observed during the 1948 July air show and since
1949 has become fully operational. The Type-28 was first observed during the
July air show of 1948 and is now considered to be operational.

4, The MIG=15 has been observed in the forward areas of Soviet influence.

Discussion

In coneidering present Soviet interceptor capabilities it is necessary to
consider the MIG-15 and the Type-28  (see Table 1). Although older Soviet fight-
- ers, such as the Yak-15, 'l‘ype-16 and MIG-9, were originally designed as inter-
ceptors, their relatively poor altitude performance precludes their use in such
& role against high-altitude bombers now being developed.

red to be inadequately armed in view of the performance of these weapons and

heir ammmition. Technical evaluation of the gun and ammmition produced an
‘estimated performance of 525-575 rounds per minute at approximately 2500 feet
per second. Two of these weapons delivering approximately 1100 rounds per min-
ute will seriously penalize the probability of obtaining hits at extended ranges
beyond 800 yards, vhen compared with current and future fighters in Western air-
povwers vhich have a delivery rate of 3000 rounds per minute and upwards, of 20
mn anmunition at higher muzzle velocities. Investigation of the lethal effect of
Soviet 23 mm ammmnition indicates that it does not greatly swrpass the 20 mm
projectiles in use at the present time. The addition of a 37T mm N gun to the
veepon systems adds 1ittle, approximately 450 rounds per minute at 2400 feet per
second, to the delivered rate of fire. Although the 37 mm HE shell is capable
of extensive dammge, the effectiveness of the 37 mm gun ,is diminished by the
current practice of linking armor piercing and air-burst high-explosive ammmni-
tion which have a low single shot probability of kill. Employment of these
large rounds, 23 and 37 mm, restricts the amount of amnunition which may be

i Soviet interceptors equipped with two 23 mm NS automatic guns are consid-
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carried within the space and weight aliowance for armament and consequently
results 11: a short duration of fire power of relatively low density. Hence,
the effectiveness of these weapon systems is restricted to attacks on B-29 type
aircraft at short ranges.

Any of these aircraft would be capable of carrying one or two air-to-air
guided missiles. However, there is no evidence of any current Soviet develop-
ment in the field of air-to-air guided missiles.

The Type-28 is a relatively small straight-wing aircraft with an estimated
gross weight of 8300 1bs. The aircraft is believed to be powered by a Soviet
copy of the British Derwent engine which is identified as the Soviet RD-500 en-
gine. Performance of this aircraft (see Figure 1) is not outstanding; however,
it would be adequate against present day bombers. Based on the estimated in-
stallation of two 23 mm guns, the comparatively low fire uower would limit the
Type-28'e effectiveness.

The MIG-15, which is the backbone of the S8oviet interceptor force, is an
aerodynamically clean aircraft with swept-back wings and tail surfaces. A large
vertical tail is swept-backward at an angle of 60 degrees overhanging the ex-
haust outlet. The swept horizontal tail reflects German design influence, being
mounted high on the vertical tail. Two airflow control strips are mounted on
each wing.

The early version of the MIG-15 is powered by a Soviet version of the Bri-
tish Nene (Soviet designation is RD-45), which is rated at 5000 1bs thrust. Per=-
formance (see Figure 2) of this swept-wing aircraft is very good and would ena-
ble the aircraft to intercept any of the modern high speed bombers, although its
effectiveness would be limited by its low fire power. The lack of AI equipment
severely limits the use of the MIG-15 as an all-weather or night fighter.

The most advanced interceptor aircraft now operational in the Soviet Union
is the version of the MIG-15 (see Figure 3) employing a VK-l power plant. The
VK-1 is an improved version of the Soviet RD-45 and is rated at approximately
6000 1bs thrust. The VK-l version of the MIG-15 is estimated to bave a gross
weight of 11,000 lbs and is estimated to have a sea level rate of climb of approx~-
imately 10,800 ft per minute. The extremely high combat ceiling of 52,500 £t
makes this version of the MIG-15 an excellent interceptor, capable of intercept~
ing any of the modern high speed bombers. With military power and a combat
gross weight of approximately 9600 lbs, the aircraft is considered to be capable
of approximately 2 g's in a level turn at 40,000 ft. The aircraft is estimated
to have a maximum rate of level turn of 4.5 degrees per second with a radius of
level turn of 2700 yards at a Mach number of .66. The estimated time required
for the interceptor to mpke a 360 degree turn in positioning for successive
passes will be about 80 seconds. The time required for & 180 degree turn will
be approximately one-half that period. The penetration range of the attacking
bomber between successive pesses is virtually dependent upon the closure rate of
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the interceptor in a stern chase, together with the turning time required. Ac-
+ual solution of such a problem is primarily an operational consideration. Pre-
sent indications are that a modern jet bomber will penetrate approximately five
times the distance of a modern reciprocating bomber, between successive passes
with an airplane of the MIG-15 class. From the standpoint of maneuverability
at high altitude, the MIG-15 airplane possesses excellent characteristics. The
lack of AI equipment and the low fire power will be an important determinant in
the overall effectiveness of the airplane.

The MIG=15 aircraft is currently dbeing utilized in many fighter units and
is in widespread use in Korea. For the next two or three years the MIG-15 is
expected to be the backbone of the Soviet interceptor force.

The MIG-15 performance cannot be substantially improved without a complete
redesign of the aircraft. The incorporation of a short afterburner would re-
Quire an extensive redesign of the aft section of the fuselage, and would give
only a suall increase in speed. Such a redesign would result in a substantial
decrease in the MIG-15 combat range and redius. A complete redesign of the air-
craft would be necessary to supply adequate fuel space for satisfactory endurance.

As a "last ditch stand" vhere the interceptor is not expected to return,
the MIG-15 would be capeble of obtaining combat ceiling of approximately 55,000
£t. This could be accomplished without stripping the aircraft. The MIG could
take off with only 50 percent fuel load and have approximately 40 gallons of
fuel left to position and complete one firing pass, or a ramming rumn.

In the near future any Soviet day interceptors, if developed, are expected
to be cleaned up versions of the MIG-15. Such fighters will probably utilize a
high thrust axial flow engine. An auxiliary liquid rocket unit md/or Jet engine
thrust augmentation may be incorporated for improved climd performance or short
bursts of speed at altitude. If a new day fighter is developed, it is expected
to have a maximum speed in the order of Mach number 1, and & service ceiling in
excess of 55,000 ft.

It is believed that due to space requirements a twin-jet configuration of-
fers the most promise for future Soviet all-weather fighter development. The
twin-jet configuration would allov ample space for equipment, fuel, and person-
nel.

Utilization by the Soviets of a small relatively short renge aircraft, uti-
lizing a comparatively high thrust engine, has enabled the Soviets to design an
excellent performing high altitude interceptor. The addition of AI equipment
and armament of a greater fire pover to any of these designs would make them
serve adequately as all-weather interceptors. Since, from the performance stand-
point, the MIG-15 has been a success as a day interceptor, it is doubtful that
the Soviets will build and produce another pure day interceptor.
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Conclusions

1. Based on exparience of the Western airpowers, the present fire power
‘of Soviet interceptors is not adequate for high kill probability against high
speed bomber aircreft, e.g., B-4T and B-57 categories.

2. The MIG-15 is considered to be & good high altitude day interceptor.
These aircraft are estimated to possess good maneuverability characteristics
at high altitudes. However, the lack of airborne electronic equipment and the
low fire power limit the effectiveness of the aircraft as an all-weather inter-
ceptor.

3. The Type-28 is not outstanding as an interceptor; however, performance-
wise it would prove adequate against present day operational bombers in the B-29
or even B-36 categories.

L., At present (January 1953) there is no indication that either of the
MIG-15 versions or the Type-28 incorporate thrust augmentation of any sort.

5. Optimum Soviet interceptor capability is exhibited by the MIG-15 with
the VK-1 engine installed. Some important performance items are listed as fol-
lows for military power and a gross weight of 11,000 lbs:

a. Rate of clinb at sea level 10,800 fpm

b. Time to climbd to lI»S,OOO 91 8.2 minutes

¢. Maximum speed at sea level 582 knots

4. Maximum speed at 45,000 £t 510 knots
I52-14597
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Model
Manufacturer

Status

First flight
Available
Lead time -
Crew

Power plant
Armament :

Guns -

Rounds per gun

Rockets
Guided missiles

Fire control
Pert

Combat ceiling

(Combat weight, 500 fpm climb)

Take«off weight
Remarks

Time To climb to combat altitude
Combat speed/combat altitude
Combat radius/average speed

Duretion of mission
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TABLE 1
SOVIET INTERCEFTOR AIRCRAFT

MIG-15
Mikoyan &
Gurevich

Production
1948
1949

6-12 months

1
1 x RD=4S
2x m
lx m

§& 48

MIG-1

Mikoyan &
Gurevich

Production

T
?
-
1l
1l x VK-1

=N
M N

§& 48
is

May be carried

?
?

6.1/35,000
530/35,000
'160/435
66
49,000

10,800

Daylight, high altitude
interceptor

?
?

k.4/35,000

535/35,000

 160/466

e
53,500

11,000

_'1_‘!2_9_-28
Yakovlev

Production
1948#
?
12 months ?
1

1 x RD-500

2x23mm?

2

?
?

Unknown

6.7/35,000

455/35,000

220/408

s
50,000

8,300

- % . Aircraft wvas first observed in operational numbers 1n 1951; hmvor, it is
believed to have flown in the 1948 air show.
##* Probably only involved a change in engine installed.
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TYPE-28

_BASIC DATA

RD -500 (3500 1>. T.) WING SPAN 28 PT. N
PROPEL OVERALL LENGTH 27 FT. [
[EXT, FUEL CAP. (GALS) 83 we] 100 usi |WEIGHT FL. |
INT. FUEL CAP. (GALS 208w 250 us | [wing anea 161 3aFT.
LTAKE OFF DISTANCE 2300 Fr. | | TAKE OFF WEIGHY 8300 (9 |

GENERAL INFORMATION

Crew - One
Designer thought to be Yakoviev and is possibly designated Yak-23.

The Type 28 has besn observed in the satellite countries since 1951,

752-14597
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TYPE-J8

SERVICE CEILING
49500 (¢,

@ Normal Powsr
Gross Weight
8300 1b. .

@ ilitary Power
Gross Weight
8300 1b.

50000
E ¢ to Climb JH

. 104
HEENF T
g T
. 40000 +
. H {1
) : EN :
: 4

30000

11
"

10000 4

oo - KWOTS 8 W0 20 ' 366 ' &% ' 6o o

[ _COMBAT RANGE TRADIUS TUS] e AF _RANGE TUK]
NAUTICAL Mii.ES 1_120 1070

m!m M “0‘330 %0{).5
C T T T T T [CRotsg wero (il e )
janvor PV k7sco/soco] se/aesgo [ALVITUOE tey) T

[PYEL (U3 6MLS) 230 250 [PugL GaP onrs, " 0 2%
| SOMS LOAD (LB) 9 0 BONS LOAD (v .) . 9 0
YAKE OFF WRIGHY (L) _Jesoo yd0 [TAKE OFF WEfoNT Tua) 3100

m&ﬁl’w—_
2 %Q_IP. s Lower faseisge -%m %@g . I.L

[ PASEIVE PROTECTION T TN OTIL 1 A—

Fig. 1 (Contd)
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MIG-I5 [RD-45]

m‘ﬂ !NIT RD-43 (3000 1b, T.) WING SPAN 33 ev. 0 N
| PROPELLER OVERALL LENGTH 33T, T W
EXT, FUEL CAP. (GALS) 16 we, M0 ___us | |HEIGHT 10_rv. 10
INT. FUEL CAP. (GALS) 214 we.| 330 us | [winG AREA 28 sorr
TAKE OFF DISTANCE 2970 1. | | TAKE OFF WEIGHY 10800 Ly, |

P4

N Crew - One

Designed by the ‘2am Mikoyan and Gurevich, the Mig-15 was first seen in 1948 and came into squadron
service in 1949,

When external tanks of 70 U.S, /58 IMP gallons each are fitted, the take-off weight of the aircraft is
increased to 11890 1b, The maximum speed is then decr d by approximately 10 knots,

The capacity of the external fuel tanks allows enough {(uol for warme-up, taxi, take-off and initial climb,

mance.

Tanks are jettisoned at approximately 40000 ft. This allows the aircraft to fly the remainder of its mission
in a clean condition, This procedure Its in a substantial increase in range with no sacrifice in perfor-

752-14597
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MIG-I5 [RD 45
SERVICE CEILING
48000 ft,
Normal Power,
Gross Weight
10800 1b,
_@ummy Power,
Gross Weight
10800 1b,
E s
g ““'- HH E
. i HH Time to Cli
3000Q :
3 Max, Spead
: e f
2
0
10000 1 .
5000, . 'i
HH FHNHHHHH
R/C- 008 FTAMN 0 2 4 N s 10
PEED - KNOTS S0 100 00 300 400 300 600 700
N TO CLND 'o"s'i.tisﬁu s 30
560/160 | 860/310 NAUTICAL 628 950
RN PRED Ux) a1 e 1] a3 w0
| ALTITUDE (FY 435000 1 40000 ALTITUDE OFT) 45000 40000
PUR 016 SALS) 30 | am [PUSL (AP, SALS.) 214 39
LADNR LOAR B 1.0 B0MS LOAD (LB (] k]
LTAKE OPF JpIQNY 48] losos | us%o JAXE OFF WEIGHT (1.8) 10800 Lie%o
: ‘ LOAD z‘ FAB 250 (550 ib. each) T
= e @
1 |7 40 | Lewer tase .
N il B e L) TR o0 v saciis
HF Comm. Recsiver RSI-6M-1 ’
Homiag Receiver APKO-10M RPKO-10M Homing snd Comm. Receiver
[__PASSIVE PROTECTION 1PME?
Bullet prool windshield.
Plate at back of pilet.

Fig. 2 (Contd)
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BASIC DATA

| POWER UNIY VK-1 (6000 1b, T.) . | WING SPAN 1 - 33 P om
[PROPELLER . ’ [OVERALL LENGTH R S 33 FT _I W |
{ExT.FUEL CAP. (GALS) .} M6 we. ] 140 us ] [HEIGHT — 10_ry. 10w
-[INT. BUEL CAP. (GALS) - | 214 we.] 330 us ] [wme AEA L L8 FT.
YAKE-OFF ODISTANCE -~ - | - — " 2590 - - Fr. |- LYAKE org weewy -~} - __11000 e, |

" The uqnhluon ot p;rt of a cl‘llh.d Mig-15 dn-ln. Aprll 1951 .avn ‘the first ﬂrm ln!otmlﬁon of the existence
<. of an'impraved Mlg-ls. Examination of available parts indicates that thia aifcraft is identical in size to the

_ original Mig-15 and that the engine is an:impr: {'Sovspg RD-45 designated VK-1 capable of 6060 1b thrust at
thc static sea le toulluou. £

e T e e

' When external tnk- of 70 US/58 IMP g.nom each are fitted, the take-off mlght of the afrcraft is increased to
d 12090 1b. The maximum speed is then decreased by approxlmncly 10 knots,

IS 'rlw upumy vl th uunul ﬂul tmu lllo'l -uou!h mcl (or \nrm up, u.:t ukuon nd hmm clh.lb Tanks
I Y Jcmuoned at tpprouimuly 40000 feet thus allowing the aircraft to fly the’ remairidér of its mission in &

' clean condulon. This proccdurc ruuln ina -ublgntul increase in range with no ucrmco in pnlbrmncc.

43 - ooent i
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SERVICE CEILING "
52000 ft.
Military Power,
Gross Weight
11000 1b,
@ Normal Power
Gross Weight
11000 1b,
soooal
&
w 1T - = '
g 4000, H
1 91
3 S :
HH it
3000 oS Mo SpaedpHHH
H H ¥H :
H . sesw
1 1 H HH Rate o!=fl:=umb
2000 FH it
2 3 -
::F 1‘1 nmsunss E
1000Q - : g =a E )
L
+H 2
s, H
R/C- 1000 FT/MIN © 2 4 6 8 10 12
SPEED-KNOTS o0 100 200 300 400 500 600
MNTOCLWB o 2 4 6 8 w0 w2
NGE |/ RADI Sl STILL AIR RANGE [U.K.]
NAUTICAL MILES 540/160 340/315 i NAUTICAL MILES 600 935
CRUISE SPRED (Kn.) 466 470 CRUISE SPEED {KN.) 466 170
ALTITUDE (FT.) 49/52000 | 47/51000 ALTITUDE (FT.) 49/52000 | 47/51000
FUBL (U.$. GALS.) 330 470 FUEL (INP. GALS.) 274 391
D (L8.) 0 0 BOMB LOAD (LB.) 0 0
TAKE OFF WEIGHT (LB) 11000 12090 TAKE OFF WEIGHT @L.8.) 11000 12090
ARMAMENT BOMBZ FREIGHT LOAD
NO. | CALIBRE |RPG LOCATION NORMAL LOAD L8,
1 37 mm 40 Lowsr fuselage nose MAXIMUM LOAD 2 x FAB250 (550 1b each) L8 |
2 23 mm 60.80 Lower fuselage nose, [STOWAGE: On wing shackles
[ RADIO EQUIFMENT NAVIGATION EQUIPMENT
HF Comm. Receiver RSI-6M-1 RPKO-10M Homing and Comm, Receiver
Homing Receiver RPKO-10M
PASSIVE PROTECTION OTHER EQUIPMENT
Bullet proof windshield
Plate at back of pilot,

Fig. 3 (Contd)
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