Materials

fxaming tions and svaluations of the verious aircraft metals systems found
in the MIG-15, YAK~9, YAK~1l, T1~10, and pleces of another MIG-15 have not only
confirmed ATIC estimates made prior to the Korean pollce action, but have

added appreciably toﬁl‘ﬁre of intelligence information elicited from other
BOUPCes. '

In the field of high temperature alloys ATIC predictions of 1948 and 1949
were confirmed when the British Nimonle systems were found, However, after
metallographic examinations had been completed, it was affirmed that the Soviet
furpine bucket material (Nimonile 80A) ig superior to that made in both the
U, $. and UK, which proved that the Soviets had been successful not only in
theory bubt pracblee as wella

Other materials found in high temperature applications revealed the
metallurglets of the USSR to be thoroughly capable of developing suitable
allay systems containing less critical meterials, The turpine rotor disc,
for example, in the RD=L5 engine contained 66 percent less columbium and 25
percent less nickel than the conventional GwlBwR alloy in the British Nene
and J=hf engine made by Pratt-Whitney. Yet, creep and siress-rupture tests
showed the Soviet alley to be slightly superior to its UK and U.S5. counterw
parta,

fhe aluninized low carbon steel found in the outer combustlon chamber of
Soviet jet engines was proof encugh t the U.8. jel engine industry that
many thousands of pounds of chromimm and nickel could be saved yearly, (This
step has now baen implemented,) Other examples such as a ferritic tutbine
rotor dise found in later models of the VK=l, the use of 321 stainlesg steel
in place of BR Crown Max®™H ¥hdurbine shroud, have pointed the way t¢ posw
sible comservation of crh tiCal materials in the U. 3. E

|

Tn the field of high strength-to-welght ratio metals, the aromangil
steel samples removed from all the alrframes and reclprocating engines re-
celved proved that the Soviets have developed a principal alreralt. steel
of their own, This coposition, named after its alloylng constituents,
containg approximately 1 percent chromium, 1 percent menganese, 1 pergent
silicon, and approximately 0.30 carbon, 1.2 to 1.8 percents nickel and
.001 boron are added when critical parta, e.g., the main wing spsr of the
MIGw15, landing gears, etec, are made of this stsel. Z

Gaptured aireraft has made possible a complete study of this steel which
compares favorably with ﬁ?@ quality steel used in USAF aircralt,
afe .

The Soviel aluminum alloys have been copied from U.S. compositions,
nearly all of which (including 753) have been found, while magnesium has been
found in only one critleal appliication, the landing wheel of the MIG=15.
Laboratary examinations of all the light metals used in eritical areag reveal
sound metal lurgical and fabricabion practices equal to and in places superior
to Lhose in the U.S. This was found to be the case in both wrought and cast
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parts, whereas in legs critical appliecations evidence of poor heat treating,
inferior weldiug, casting and forging were found, proving that the more
skilled laborers are not ubiliszed in the manulacture of parts not having a
slgnificant bearing on operational perfermance, The most appreclable lag in
this connection lies in the field of heatetreating where Soviet practice,

in numercus instances, hag not shown application of theory contained in the
fZoviet overt metallurgical 1iterature,.

One of the most significant produsts to be elleited from the MIG-15
examination was the BLll of Materials covering the airframe.

Tis study has been made to fulfill the need for basic dats that have
been ubliized to establish the following facts relative to the MIG-15 air.
Traonas ¢

1, Materials aspplications including the welghts of each type of metals
system (steel, alunluum, nagnesiom, eto) by composition and commodity (form,
vin, forgings, castings, extrusion, sheets, bars, and wire products.

2o Btatus of Soviet metallurgical technolopy and manufacturing metheds
enployed.

3. Determination of the scopes of maierials usage which in turn are
being categorlzed bd furnlsh quantitative data-~the amount of raw stock o
butlad one MIG-lS5--thal can be statistically employed by other Intelligence
and planning agencles to estimate the Sovied materisls and industrial ree
gulrements necessary L mipport the USSR Jet alrframe programs

Comparison of the Soviet materials usage bas revealed s nmumber of
intevesting items, For exanpls, the ratio of steel Lo alwrinun percertages
in the ¥IG-15 airfreme is 0,90 as compared (.33 in the P-B0A, 0L injthe
P68, and 0654 in the FeOLF, which indicetes Soviet preference to use asg
much gteel as possible whereas U.S. practice tends to minimize the use of
stoel, 1

hs a resuld of metallurglonl analysis of captured airceraft and cam-
ponents from Korea, the Metallurgy CGroup has been able to confirm previous
estimates as well as acquirve new knowledpe on the status of technology of
alreralt metallurgy in the USSR. Puture problems such ag estimating the
Soviet metallurgical capabllty o manufacture and support bombers, gylded
missiles, and other types of air weapons can now be undertaken with 2 fair
degree of confidence.
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Inbelligence gaived Prom Xoven - Memufacturing Methods

Cupture of handvare in Kovea dwring the Kovesn police sctlon geve
USAF Lodelligenee the fiest real faslght Into Soviet aiveralt, engine
and precision produstion wethods sad the level of Lduntrial technology
shtained by the Soviets.

Uhe copbured MIG-15 permithed rvesomstyuetion of the MG sirframs
production line, representing spprozimately one-third of the totul floor
arven asvalluble in the USSR for ajvoraft asscubly. Bremination of physadeal
itens rellocted the Soviet appromch o producticn, confirming previoes
eptimaber: the smphagds placed on fanetionel quelity sx a result of
sertain shorteges in shills sod mechine Yoolsy the eonsideration glven
to indagbriel tethuology end fasilities duwing deglgn and productlon
plenning of aiversfly the stbempt to stendardize with regurd to nwdberd
of siveraft types in groduetion s well s meterisls of constyuction;

a ploture of 4he basle bottleneslks such ag Poundry end Lorge capacliiy;

and the velstively grester maber of masbowrs required by the Boviebs

to produnt then would be necessery in the 1.D, LAditionsl semples of
Sorist adyframes from Rowes, Tor emempls,; TAl9, YAK-1l, IL-10, and
places of snothey MITB-1%, ssaisted 1n svhsbunbtieting the above conclupsions.

feosipt of englwes, both reciproepting and jJobt types, frow Kovean
eonbled AVIC b alse pleee togsther a pleture of Soviet alroralt engine
produstion methods end prochicent Yhe bavle bottlensck in foundry dnd
forge capaclby whish spparently inflveueed the decizion not bo wse fovrped
eylinder beads, sad the songluwnion thet Lhere was no apprevisble lag in
the Soviet jeb sogloe bechnolopy as eompared to the Uafle

I the Field of Soviet precision peoduetion, such ag instruments
and ball bewvings, regeiphs from Hores neslated meterianlly dn roiwmding
sut the overnll plebwre of Soviet elrcraft productlon techmology: the
sniforn application of the Soviet prineciple of iavestlng wenpover anld
nochine tools availdble be oblain the gresfest reburn in end air wespon
performsnce; the reletively high degres of adaptebility of the Soviel
adreralt industry, slthough legging in certaln aress, Lo "get around”
production problens snd to produce & product of adeguate guality et & high
wabe of production.

|
Ay o vesulh of spalysing the physieal items from Koves, indusmjml
englosers ot ATIC aow feel thal they can now apppoach the next lumporbant
suesbion with some ady of ponfidence - could the Soviets with their level
af technology yroduce o sebisfactory hesvy bouber amﬁf o when?
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Intelligence Galned in Korea = Rubber and Plastic Mabsrials

The most significant suounlt of technical intelligence on rubber and
plastic materdals to come out of Korea came from the salveged MIG-15,
Parts of YAK-9 and YAK-1l aircraft were oblained in Xorea but these served
only to confirm intelligence gained from similar complete airerafl pro-
viously obtalneds

The MIG«L: denied some of our concept of Soviet wrkmanship heretofore
thought to be peneraily inferior by U.S5., standards. Bubber and plastle
pa::rw fron this alreraft which were examined proved that ihe Soviets were
capabls of pood quality workmanship when 1t was yeally necessary in critical
applications. The MIG-15 bires are a good example of this. They ars good
tlres nade of pood materdial and bullt to stand ap well unde*r* hard service
condi tlona, although they are not quite as good as our FB6 Hires.

Analysis of pubber and plastic parts from this M{0«15 helped to cone
firm bhe types of bhese mabterdals available in the Soviet Union. The
Soviet Unlon has simllar types of rubber and plagtle polymers to those
avallable in the UeS, wlth the exception of those very receatly developed
in thiz combry, Alse confirmed were the Soviet methods of manufacturs of
rubber apd plagtic alverafh parta which ware assumed and previously ;{ouml
bo ba Jargely the same ag methods wased 1o thils eountry.

Technical intelligence gained from this MIC-15 wag a good lock ab the
Boviet jeb alreraltls dependerge on rubber and plastic materiszls,. The
Goviets tended Lo standardize on the use of only one or two rubber Lyphs
throughout the alrcraft where In U.S. prachies as many as seven speclalized
Wypas are wsed, The Soviets pald 1ittle attention to cold temperature!
propevties of rubber., The sape is btrue of plastics, One type Ls used,
for slsetricel insulation, one type for gasket material, ete, Also gai;;ned
wes & furbher loock inte the Soviet philosophy that a combat aireraft
a gseml-expendabls item. The plastic and particulerly the rubber par L.J
were made Just gpood enough to last the expecied life of the alrcraft. ‘uood
workmanaiiip and materials were used in very eritical parte and poor waik
and materinl wers used in less eritical parts,

S i U

The sstlmates for this alreraft and presumably slimilar aircrafi Lwa
that it widd operate difficwltly out of erctic bases and that the rubber
parts will require considerable mainbtensuce in any olimats,
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