N3BECTUA BY30B. YEPHASA METAJIJIYPTUA. 2024;67(5):500-508.
Pydckotl A.H1., Kodxcacnupos LE. VicTopusi u coBpeMeHHOe cocTosiHue MeTastypruu B CankT-IleTepGypre

.
myym | wcos

DOI10.17073/0368-0797-2024-5-500-508

Original article
E . Opu2uHaabHasi cmamos

HISTORY AND CURRENT STATE OF METALLURGY
IN ST. PETERSBURG

A. L. Rudskoi, G. E. Kodzhaspirov®

I Peter the Great St. Petersburg Polytechnic University (29 Politekhnicheskaya Str., St. Petersburg 195251, Russian Federation)

&) gkodzhaspirov@yandex.ru

Abstract. Development of the metallurgical industry in St. Petersburg played an outstanding role in the history of world and domestic science and
technology. The founding fathers of domestic metallurgy: D.K. Chernov and his contemporaries had such a strong influence on the development
of metal science that metallurgical science in Russia continued to develop successfully throughout the century and achieved impressive results
in the 20" century and the beginning of the 21 century both in theoretical and in applied areas. However, the history of metallurgy in St. Peters-
burg wasn’t systematically covered in scientific and technical periodicals in recent years. Publishing this article in the year of the 300" anniversary
of the Russian Academy of Sciences, we highlight current issues of history, continuity of traditions and prospects for the development of metallurgy
in one of the leading regions of our country.
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AnHomayus. Pazeutre Metayutyprudeckoit orpaciu B Cankt-IlerepOypre ceirpalio BBLIAOIIYIOCS POJIb B HCTOPUU MUPOBOW M OTEYECTBEHHON HAyKH
n TexHUKH. OTHEI-0CHOBaTeNn oredecTBeHHOH Metautyprun J[.K. UepHOB M ero COBpeMEHHUKHM OKa3aH CTOJb CHIIBHOE BIHMSHHE HA pa3BUTHE
HayKH O METa/UlaX, YTO MeTaJTyprudeckas Hayka B Poccum mpojioipkaa yCIielHo pa3BMBaThCsl B TEUCHHE BeKa U JocTHrIa B XX B. M Havale
XXI B. BIeYaTISAIOIMX PE3y/IbTATOB KaK B TEOPETUUECKOM, TaK U B IPHUKIaAHOI obmactiax. Oquako ucropust metamutypruu B Cankr-IlerepOypre
CHUCTEMaTHYECKH HE OCBelajlach B HAyYHO-TEXHUYECKON MEPHOJMYECKON NeyaTH rmociaeqHux jet. [1yonukys naHayro crarsio B rox 300-neTHero
100mnest Poccuiickoit akaeMnuu HayK, Mbl OCBEII[AEM aKTyaJIbHbIE BOITPOCHI HCTOPUH, IPEEMCTBEHHOCTH TPAAULIMI U IEPCIIEKTUB Pa3BUTHS MeTall-
JIypTUH B OTHOM U3 BEIYIINX PETHOHOB HAIIEH CTPaHBI.
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] HISTORY OF ENTERPRISES IN THE INDUSTRY The history of the Izhora Plants began in the 18" cen-
tury with a sawmill that processed timber for shipbuild-

One of the first metallurgical enterprises in St. Peters-  ing. The enterprise was officially established in 1722
burg and Russia are the Izhora, Kirov (formerly Putilov), by decree of Peter I, the first emperor of Russia. Since
and Obukhov plants [1 — 4]. then, the Izhora Plants were pioneers in many areas:
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the first steamship, the first mine sweepers, and the first
tank [3]. It was here that the pride of Russia — the Bal-
tic Fleet — was created. By the beginning of the 21 cen-
tury, the plant’s main focus had become the production
of equipment for the nuclear industry and oil and gas
refining. The modernization of the enterprise transformed
the Izhora Plants into a unique industrial cluster, where
equipment is produced for the most complex industries.
More than sixty power units of both Russian and foreign
nuclear power plants operate on equipment manufactured
in Kolpino, and over a hundred high-pressure vessels are
in use at oil and gas refineries across the country. Today,
the Izhora Plants are capable of producing unique units
of any complexity.

The Kirov Plant (formerly Putilov), founded in 1801
as an iron foundry for casting shells, became, during Soviet
times, the largest plant for tractor and special machinery
manufacturing, with almost a full cycle of metallurgical
production [2; 3]. In 1868, the plant was purchased from
state ownership by engineer and mathematician N.I. Puti-
lov, who quickly organized the rolling of rails, which were
of better quality compared to the English and Belgian
ones. In 1868, the plant was purchased from the treasury
by engineer and mathematician N.I. Putilov, who quickly
organized the rolling of rails, which were of better qua-
lity compared to English and Belgian ones. The plant
produced locomotives, wagons, dredgers, tool steels, and
the famous 76-mm regimental gun. Already at that time,
Russian engineers were conducting serious scientific
research and developing original designs. The chemical
and metallographic laboratories played an outstanding
role in the creation of new steel grades and in improving
technology. Famous metallurgists such as A.A. Rzhesho-
tarsky, N.I. Belyaev, N.T. Gudtsov, and others worked
here, developing the theory of steel alloying. There were
no automobile factories in Leningrad (St. Petersburg).
Tractors “Kirovets” were produced at the Kirov Plant.
The plant had and still has a metallurgical production faci-
lity (now JSC Metallurgical Works “Petrostal”), including
steel production, rolling mills (billet and section), for-
ging and stamping production, thermal treatment work-
shops, and a well-equipped central factory laboratory
with highly qualified personnel (highly skilled engineers,
doctors, and candidates of sciences). One of the foun-
ders of this laboratory was Academician N.T. Gudtsov,
who worked at the Putilov (later Kirov) Plant from 1913
to 1928 as its head. During this period, under his leader-
ship, the structure and properties, as well as the heat treat-
ment regimes, of special structural and tool steels were
analyzed [2 — 4]. During the war, N.T. Gudtsov led work
on the creation of special steels for the defense industry,
and the Kirov Plant carried out work on the creation and
production of steels for tanks, which were also manufac-
tured there. In the post-war period, the laboratory became
a scientific-production center for mastering steels and

alloys, as well as products made from them, for tanks,
military shipbuilding, tractors, and other products. After
a prolonged stagnation (in the post-Soviet period), JSC
Metallurgical Works “Petrostal” began producing modern
steel products and is currently in a development stage,
manufacturing carbon and highly alloyed special steels
and alloys, including for special purposes.

In 2019 — 2020, technical upgrades were carried out at
the enterprise, resulting in the creation of a new metallur-
gical complex, LLC “NPO Laboratory of Special Steels
and Alloys”, capable of producing new steel grades for
key industries, namely: the nuclear and defense indust-
ries, medicine, shipbuilding and aerospace, instrumen-
tation, special machinery manufacturing, and electrical
engineering.

In 2020, to produce higher-quality metallurgical pro-
ducts, the enterprise launched an electro-slag remelting
(ESR) facility. Rolling is produced from carbon, alloyed
structural, stainless corrosion-resistant, heat-resistant,
and tool steels and alloys.

The Obukhov Plant was at the forefront of Russian
steelmaking, built the first Soviet aircraft engine, and
“turned the angel weathervane” on the spire of the Peter
and Paul Fortress [5]. In 2020, the enterprise with its
157-year history celebrated a special anniversary —
200 years since the birth of its founder, metallurgist Pavel
Obukhov. The Obukhov Plant was established on May 16,
1863, by agreement with the Naval Ministry, but at its
origins stood a partnership of three private individuals:
metallurgist Pavel Obukhov, industrialist Nikolai Putilov,
and merchant Sergey Kudryavtsev. Alexander II allocated
part of the land of the former Imperial Alexandrovs-
kaya Manufactory, with residential buildings and struc-
tures, for the new production. The main task of the plant
was to produce steel for manufacturing artillery guns.
The state urgently needed to rearm the army and navy, but
replacing obsolete bronze cannons with foreign designs
would have been very costly for the treasury. Import sub-
stitution was required. The plant was built very quickly.
On April 17, 1864, it produced its first 294 poods of steel,
and on May 12, in the presence of the emperor, a blank
for an eight-foot cannon was cast. The full launch of pro-
duction took about a year, during which time the partner-
ship had to take a loan from the Naval Ministry to pur-
chase equipment abroad, and until the debt was repaid,
the Obukhov Steel and Gun Plant was under the control
of this department. Obukhov steel was used to manufac-
ture not only artillery guns but also wheels, tires, and
axles for railway cars, armor and parts of steam engines
for ships, surgical, drafting, and locksmith tools, as well
as barrels and magazine boxes for Berdan rifles. More-
over, Russian steel began to be sold to England and Ger-
many, as it was not inferior in quality to foreign steel but
was several times cheaper.
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In 1886, the plant was transferred to state ownership
with the buyout of shares from the owners. It was a profi-
table and well-equipped enterprise, consisting of five
workshops (crucible, steelmaking, hammering, iron cas-
ting, and gun finishing), as well as a forge, laboratory, gas
plant, and wood drying facility. Even after transitioning
to state ownership, the plant operated on its own funds,
allowing it to invest relatively freely in modern equip-
ment, capacity expansion, foreign trips for engineers and
technicians, and so on. By 1913, at its 50" anniversary,
Obukhov Plant had become one of the largest gun and
steelmaking enterprises in Russia and Europe, a major
competitor of the German Krupp firm and the British
Armstrong. During this period, it produced more than
90 % of the armament of the Russian navy and more
than 50 % of army guns, including the legendary gun
ofthe cruiser “Aurora.” By 1914, the plant employed more
than 10,000 workers. For its employees, a stone church
and residential houses were built, a vocational school and
a general school were established, and a library and a hos-
pital with an outpatient clinic were organized. In Decem-
ber 1917, the Obukhov Plant stopped working, and all
12,000 workers were laid off. After 2.5 months of inac-
tivity, the plant received its first large order in the new
reality: the production of 1,000 “Holt” system tracked
tractors with engines of 40 and 75 horsepower. The first
three units were completed in 1919 and sent to the front
for transporting large guns.

In 1921, the steel production was revived, and the fol-
lowing year, the plant received a new name — ”Bolshe-
vik,” which it bore until 1992. By November 7, 1923,
the first Soviet aircraft engine was assembled here.
In 1935, the “Sickle and Hammer” emblems were created
with inlaid gemstones for the first Kremlin stars — one
of which later adorned the spire of the Northern River
Terminal in Moscow. In 1937, “Bolshevik” produced
the steel frames for the glowing ruby stars.

Between 1929 and 1937, the plant participated in
the construction of the Magnitogorsk and Kuznetsk
metallurgical complexes, supplying tunnel segments,
escalators, and shield tunneling machines for the Mos-
cow Metro.

During World War 1I, “Bolshevik” produced more
than 20,000 armor-piercing and high-explosive shells,
125,000 mines, over 90,000 parts for “Katyusha” rocket
launchers, and 11,000 parts for Maxim machine guns.
Additionally, 30 artillery batteries were created on rail-
way platforms, and serial production of a 100-mm cali-
ber anti-tank gun was established. Around 6,000 plant
employees went to the front. From the factory volunteers,
a worker battalion, five partisan units, a fighter battalion,
and a people’s militia regiment were formed. Women and
teenagers replaced men at the machines and open-hearth
furnaces, and veterans returned to the production lines.
The work did not stop day or night. Despite all the hard-
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ships, in just July and August 1941, as much metal was
smelted as during the entire first half of the pre-war year.

In the summer of 1941, part of the workers and tech-
nical specialists, along with equipment, were sent to Sta-
lingrad, then to the Urals and Siberia, where they worked
at various enterprises in the rear. The damage inflicted
on the plant by the war and blockade was immense.
The repair of workshops and the restoration of produc-
tion were completed only by the end of 1948. By this
time, the plant had mastered the production of oil pumps
for the chemical industry and resumed the production
of tunnel segments for the Moscow and later Leningrad
metro systems. In 1957, the open-hearth furnaces were
automated, making the work of steelmakers easier and
more productive.

In the 1960s and 1970s, “Bolshevik™ created launch
systems for the “Sopka,” “Shtorm,” S-300F “Fort” anti-
aircraft and cruise missiles, as well as containers for silo-
based intercontinental ballistic missiles. The plant also
produced equipment for nuclear reactors at the Leningrad,
Ignalina, and Kursk nuclear power plants. In the 1980s,
the enterprise continued to produce steel of various
grades, cast and forged products, shafts for ships, sucker
rod pumps for oil production, components and parts for
nuclear power plants, and agricultural machinery.

The plant also manufactured long-range space com-
munication antenna systems with a mirror diameter of up
to 70 m, and in 1982, it produced ground equipment for
the “Energia-Buran” space system.

In 1992, seventy years after its renaming, the plant
once again became the State Obukhov Plant (GOZ).
Despite the difficulties experienced by industry after
the collapse of the USSR, it continued to operate, striv-
ing to preserve its workforce and production capacities.
In 1996, the enterprise won several international quality
awards: the 10" Anniversary Golden European Award
(France) and the 21% International Prize (USA). Addition-
ally, the plant received a German TUV quality certificate.
Besides manufacturing traditional machinery products,
the enterprise also fulfilled unique orders for St. Peters-
burg. The State Obukhov Plant chromed the spheres for
the Pulkovo Observatory, galvanized the axes of the Rost-
ral Columns, and restored the lost technology for mak-
ing the bearings of the turning mechanism of the angel
on the spire of the Peter and Paul Fortress. In 2002,
the plant was incorporated into the Almaz-Antey Air
Defense Concern, and in 2003, the Federal State Unitary
Enterprise “State Obukhov Plant” was reorganized into
the Open Joint-Stock Company “GOZ Obukhov Plant.”
In 2004, by decree of the President of the Russian Fede-
ration, the plant was included in the list of the 100 most
important strategic enterprises of the country. In 2008,
a unique defense-industrial technopark was established
on the basis of GOZ, uniting seven leading St. Petersburg
enterprises of the Almaz-Antey concern.
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Today, the Obukhov Plant is one of the leading enter-
prises in Russia’s military-industrial complex. Along with
civilian products for the nuclear power industry, ship-
building, and other sectors, the plant designs, manufac-
tures, and services various weapons systems and military
equipment. The plant’s traditional customers are the navy,
aviation, missile forces, and aerospace forces. Equip-
ment for missile complexes, launch and antenna systems,
and damping systems are just part of its product range.
The equipment designed and manufactured at the Obu-
khov Plant is successfully operated in Russia and abroad.

In addition to the aforementioned major enterprises,
metallurgy also developed in St. Petersburg (Leningrad)
at other plants, including Krasny Vyborzhets (non-ferrous
metal production), the Metal Plant, and the Turbine Blade
Plant (now part of JSC “Power Machines”), as well as
the steel rolling plant. The latter ceased to exist in 2007,
but the remaining part of the plant continues to operate
under the name LLC “Petersburg Precision Alloys Plant”,
producing items for the energy machinery industry
(manufacturing flat and round rolled products).

[l HISTORY IN PERSONS

Dmitry Konstantinovich Chernov is rightfully con-
sidered the founding father of Russian metallurgy [4; 5].
He graduated from the St. Petersburg Technological Insti-
tute in 1858 with a silver medal and began working there.
Dmitry Konstantinovich initially worked at the Techno-
logical Institute as a lecturer and later as a museum cura-
tor and librarian. Three years later, he became actively
involved in the creation of the Russian Technical Society,
which was inaugurated on May 24, 1866. D.K. Chernov’s
entire subsequent scientific and public career was closely
linked to this society. In 1866, he resigned from the insti-
tute and took a position as a technician in the hammer
shop of the Obukhov Plant, eventually becoming a metal-
lurgical engineer.

A task was set before the young engineer: to iden-
tify and explain the reason for the unsatisfactory qua-
lity of some cannons compared to the superior quality
of others, cast from the same steel grade under what were
thought to be identical conditions at the time. Chernov
began his work with great enthusiasm, spending sleepless
nights in mechanical and chemical laboratories, staying by
the furnaces late into the night, learning from experienced
workers how to determine the temperature of red-hot
steel forgings by sight. Dmitrii Konstantinovich noticed
changes in the structure of fractured surfaces of failed
items. He examined the fracture points using a magnify-
ing glass and a microscope and found that their structures
were significantly different. He thus established that fine-
grained steel could withstand much higher tensile stress.
Following this, Chernov set out to discover how steel with
a fine-grained structure was formed. Using the method

Fig. 1. Dmitrii Konstantinovich Chernov

Puc. 1. Imutpuit Koncrantunosuu YepHon

of rapid forging with a heavy hammer, the scientist con-
cluded that changes in steel structure occur under the influ-
ence of temperature, and that this temperature differs for
each steel grade. There were no pyrometers to measure
high temperatures at that time, so the engineer learned
to determine the temperature by the color of the steel
blank. It turned out that if steel is cooled slowly in air,
the gradually darkening mass of metal would suddenly
heat up, almost as if it had ignited, before darkening
again. No one could explain this phenomenon, nor did it
occur during rapid cooling. The strange occurrence piqued
the researcher’s interest. Upon examining two blanks, one
that had passed through the “special” point and one that
had not, it was found that the first sample did not harden
and remained soft. This was a discovery. Dmitrii Kons-
tantinovich continued his research and found that there
was yet another special point, corresponding to a diffe-
rent specific temperature. These points became known as
“Chernov points” — critical temperatures at which phase
changes occur in steel during heating and cooling in its
solid state. In this way, “by sight”, the herald of a new
school of metallurgy, the founder of metallography, was
able to confirm the occurrence of phase transformations
in steel during its crystallization.

From 1866, Chernov worked as an engineer in the ham-
mer shop of the Obukhov Steel Plant in St. Petersburg,
and from 1884, he was employed at the Naval Techni-
cal Committee. In 1886, he also became the chief inspec-
tor of the Ministry of Railways, responsible for over-
seeing the execution of orders at metallurgical plants,
and from 1889, he served as a professor of metallurgy
at the Mikhailov Artillery Academy. Dmitrii Konstantino-
vich discovered the existence of phase transformations in
steel as a result of heating or cooling in its solid state
(1866 — 1868), and he established the critical temperatures
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(the so-called Chernov points) at which internal transfor-
mations occur, determining the structure and properties
of steel. In 1879, he presented the theory of the crystal-
lization of steel ingots (dendritic steel crystals are some-
times called Chernov crystals). He thoroughly studied
the defects in cast steel and suggested methods to combat
them. Chernov substantiated the importance of complete
deoxidation of steel during smelting, proposed an origi-
nal design for a furnace to convert iron ore into steel,
and worked on producing high-quality steel gun bar-
rels, steel armor-piercing shells, and other items. Cher-
nov’s research greatly contributed to the transformation
of metallurgy from a craft into a theoretically grounded
scientific discipline.

The creators of the first scientific schools of metallur-
gists and metallographers in the post-Chernov period were
N.S. Kurnakov (1860 — 1941), who later became an aca-
demician of the USSR Academy of Sciences and founded
a scientific school in the field of physicochemical pro-
cesses. He chaired the Department of General Chemistry
at the Polytechnic Institute from 1902 to 1930. Chernov’s
students also included A.A. Baikov (1870 — 1946), later
an academician of the USSR Academy of Sciences, and
A.A. Rzheshotarskii (1847 — 1904). Baikov’s students,
in turn, were metallurgists such as N.T. Gudtsov and
N.V. Ageev (academicians of the USSR Academy of Sci-
ences), B.V. Stark (corresponding member of the USSR
Academy of Sciences), and professors M.G. Oknov,
M.P. Slavinskii, G.A. Kashchenko, and others. In 1902,
A.A. Rzheshotarskii headed the Department of Metal-
lurgy at the Metallurgical Faculty (which had been part
of the Polytechnic Institute since its founding in 1899,
along with three other faculties: Naval Architecture, Elec-
trical Engineering, and Commerce) (now Peter the Great
St. Petersburg Polytechnic University).

.
>4
- ‘P

A.A. Baikov was invited to work at this institute in
1903 and was immediately sent abroad to prepare for
a professorial position. Upon his return in 1904, he was
elected associate professor of metallurgy and chemistry.
He took on the organization of laboratories and lecturing
on general metallurgy and metallography. However, his
main achievement was the development of active scien-
tific research.

The industrialization of the young Soviet repub-
lic created the conditions for the establishment of new
scientific schools. In 1930, at the Metallurgical Faculty
of the Polytechnic Institute, which was the main train-
ing ground for specialists, two independent depart-
ments were formed from the Department of General
Metallurgy, headed by A.A. Baikov: the Department
of Metallography (non-degree-granting), led by Profes-
sor Mikhail Grigorievich Oknov (1930 — 1942), and
the Department of Heat Treatment (degree-granting),
under the leadership of Professor Nikolai Timofee-
vich Gudtsov, later an academician of the USSR Aca-
demy of Sciences (1930 — 1942). From 1912 to 1928,
N.T. Gudtsov worked at the Putilov (later Kirov) Plant as
the head of the central factory laboratory, and from 1924,
he became an associate professor, and later a professor,
at the Metallurgical Faculty of the Leningrad Polytech-
nic Institute (now Peter the Great St. Petersburg Poly-
technic University). In 1926, N.T. Gudtsov, together
with prominent scientists of the time, G.V. Kurdyumov
(later an academician of the USSR Academy of Sciences,
the founder of the Soviet school of metal physicists)
and N.Ya. Selyakov, applied X-ray analysis to the study
of metals for the first time, making him the founder
of the Leningrad (St. Petersburg) school of metallurgists-
metallographers-heat treaters. His research on martensite
structure, the basics of the theory of the effect of alloy-

Q-

Fig. 2. Academician Baikov A.A. with his followers — teachers and students of the Metallurgical Faculty
of the Leningrad Polytechnic Institute (now Peter the Great St. Petersburg Polytechnic University), 1939

Puc. 2. Akanemuk baiikoB A.A. cO CBOMMH yueHHKaMH — TIPETIOABATEIISIMU U CTYICHTAMH METAITypru4eckoro (hakyisreTa
JIeHUHTpaJICKOTO MOJIMTEXHUYECKOro HHCTHTYTA (HbiHe CaHKT-IleTepOyprekuil nonuTexuudeckuii ynusepeuret Ilerpa Bemukoro), 1939 .
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ing elements on the structure and properties of steel,
and his fundamental works: “Physical Metallography”,
“Special Steels”, and “Metallography and Heat Treat-
ment of Steel” — are only some of N.T. Gudtsov’s major
contributions.

A separate page should be dedicated to the great sci-
entist Andrey Sergeevich Zav’yalov, whose 100" birth-
day was celebrated by the scientific community in 2005.
A brilliant scientist and organizer, A.S. Zav’yalov made
a significant mark on the history of our country and
the Leningrad school of metallurgists. Moreover, he nur-
tured a large number of students, the most prominent
of whom was the renowned Igor Vasil’evich Gorynin,
academician of the Russian Academy of Sciences, who
for many years headed the country’s largest materials sci-
ence research center — TsNII KM “Prometey” (now part
of the Kurchatov Institute). The scientists of this insti-
tute made enormous contributions to the development
of steels for shipbuilding and nuclear power, titanium,
aluminum, and nickel alloys for new technologies, and
a wide range of modern functional materials.

Let us provide some historical information, including
the current state of this scientific center. The institute was
founded in January 1939, based on the armor laboratory
of the Izhora Plant. In its early years, the institute was
tasked with creating and mastering the production of anti-
shell armor for tanks, ships, and aircraft. The armor devel-
oped by the institute and put into production was used
to protect the globally famous T-34 medium tanks, IS and
KV heavy “breakthrough” tanks, self-propelled artillery
systems, and the IL-2 attack aircraft.

In 1947, TsNII KM “Prometey” became the leading
research institute in the field of metallurgy, metallogra-
phy, casting technology, hot plastic working, and weld-
ing for all structural metallic materials used in military
shipbuilding, civil shipbuilding, and the production
of various marine equipment. Starting in the late 1940s,
the institute carried out large-scale developments to cre-
ate a series of new high-strength, cold-resistant, weld-
able hull steels for surface and submarine naval fleets that
do not require subsequent heat treatment. These steels
were later used to manufacture the hulls of a new gene-
ration of civilian fleet vessels (lighter carriers, icebrea-
kers, tankers, gas carriers, marine floating self-elevating
and semi-submersible drilling rigs of the “Shelf” type,
and unique stationary ice-resistant platforms). A series
of Navy submarines and manned and unmanned deep-
sea vehicles were built using the high-strength, weldable
titanium alloys developed by the institute’s specialists.
With the onset of nuclear energy development in 1955,
the institute began developing structural materials for
nuclear power equipment. From 1981 to 1999, in addition
to its traditional areas of focus, the institute also worked
on the creation of materials for equipment used in the oil
and gas extraction and processing industries, rail trans-

portation, the automotive industry, the agro-industrial
complex, medicine, and other sectors.

Today, TsNII KM “Prometey” has a strong scientific,
technical, human, and technological capacity, as well as
a material and technical base, allowing it to tackle comp-
lex tasks in the development of new advanced materials
and production technologies. It is headed by a student
of Academician I.V. Gorynin, Corresponding Member
of the Russian Academy of Sciences A.S. Oryshchenko.

Another major scientific center of St. Petersburg
metallurgy is the TsNIIM (Central Research Institute
of Materials), whose scientists have made a significant
scientific contribution to the creation of new steels and
alloys for defense technology. This center began its acti-
vity as the Central Scientific and Technical Laboratory
of the Military Department (CSTL), which was estab-
lished in 1914. This laboratory was later transformed into
Research Institute 13 and then into TsNIIM. Scientists
and specialists at TsNIIM developed high-strength cor-
rosion-resistant weldable steels, titanium and aluminum
alloys, and technologies for manufacturing a wide range
of parts based on tungsten, molybdenum, ceramics, and
heat-protective coatings capable of withstanding gas flow
temperatures of 3000 °C and above, as well as exposure
to thermal shock and gun steels.

One of the leading research institutes in the field
of power engineering in the country is NPO CKTI
(I.I. Polzunov Scientific and Development Association on
Research and Design of Power Equipment), which celeb-
rated its 90" anniversary several years ago. Through-
out the institute’s history, the focus of its scientists and
specialists has been on both theoretical work (develo-
ping new calculation methods and new power machine
schemes) and experimental work, including the creation
of new test stands and machines. The institute developed
new grades of heat-resistant steels and alloys, new sec-
tor-specific federal and industry regulations, and created
new testing methods and equipment, conducting syste-
matic research on them. Additionally, experimental work
is ongoing, including the examination of the condition
of metal parts during their operation in the field of power
machine strength.

Along with the giants of Leningrad (St. Petersburg)
mechanical engineering and metallurgy, the industry was
represented by a series of shipbuilding plants and power
engineering plants (turbine manufacturing, compres-
sor manufacturing, diesel engine manufacturing), where
the metallurgical field held a significant place. In addition
to large factory laboratories, science was developed in
a number of industry-specific institutes: besides the afore-
mentioned TsNII KM “Prometey” and TsNIIM (Central
Research Institute of Materials), there were also TsKTI
(Central Boiler and Turbine Institute), VPTI Elektro (All-
Union Design and Engineering Institute of Electrical
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Engineering Production Technology), VPTI Energomash
(All-Union Design and Technology Institute of Power
Engineering Machinery), VNITI (All-Union Scientific
Research Institute of Technology), and TsNIITS (Central
Institute of Transport Construction) [6 — 8]. Analyzing
the activities of St. Petersburg (Leningrad) metallurgists,
it is essential to note the role of the House of Scientific
and Technical Propaganda, which for several decades
played a significant organizational role in conducting
ongoing seminars in the fields of metallurgy of steel
and alloys, physics of metals, metallography, and plastic
metal processing (chaired by Professors A.S. Zav’yalov,
Yu.V. Shakhnazarov, A.M. Parshin, L.I. Vasil’ev, and
G.E. Kodzhaspirov).

The seminars were held twice a month, and in addi-
tion, annual conferences were organized, attracting scien-
tists and manufacturers from all regions of the former
USSR. Unfortunately, during the collapse of the USSR,
the House of Scientific and Technical Propaganda ceased
to exist.

Traditionally, universities have played and continue
to play a special role in the organization of science in our
country. Undoubtedly, the main center is the Peter the Great
St. Petersburg Polytechnic University (formerly the Poly-
technic Institute and Leningrad Polytechnic Institute
named after M.I. Kalinin) [4; 9]. The polytechnic school
of metallurgists has trained and continues to train highly
qualified production and pedagogical specialists not only
for the region, but in the past for the entire former Soviet
Union, and now for Russia, neighboring countries, and
beyond. As mentioned at the beginning of the article, this
school was headed by prominent scientists with worldwide
recognition. TsNII KM “Prometey” has a special depart-
ment at SPbPU dedicated to training its personnel.

At the Kalinin Leningrad Polytechnic Institute (now
Peter the Great St. Petersburg Polytechnic University),

several departments were dedicated to metallurgy: cast
iron and steel, non-ferrous metals, foundry production,
metallography and heat treatment, metal forming, physi-
cal chemistry, analytical chemistry, and others. These
departments were created within the foundational Faculty
of Technology and Materials Research (FTMR), formerly
known as the Metallurgical and Physical-Metallurgical
Faculty. In addition to the aforementioned professors,
significant contributions to the development of metallur-
gical research were made by professors of the Polytech-
nic: N.A. Menshutkin, N.S. Kurnakov, A.A. Rzheshotar-
skii, V.E. Grum-Grzhimailo, A.A. Baikov, M.A. Pavlov,
F.Yu. Levinson-Lessing, V.A. Kistyakovskii, A.N. Ramm,
P.Ya. Ageev, V.S. Smirnov, and others. In addition to the
Polytechnic Institute (SPbPU), departments of materi-
als science existed at the Shipbuilding Institute (now
St. Petersburg State Marine Technical University, SPbG-
MTU) and the Refrigeration Institute (now St. Petersburg
State University of Low-Temperature and Food Technolo-
gies, SPbGUNiPT), where work was conducted on cold-
resistant steels and alloys, among others.

In 2013, the Institute of Metallurgy, Mechanical
Engineering, and Transport was established at Peter
the Great St. Petersburg Polytechnic University, based
on the Faculty of Physical Metallurgy (later the Faculty
of Technology and Materials Research) and the Faculty
of Mechanical Engineering. Later, it became the Insti-
tute of Mechanical Engineering, Materials, and Transport
(IMMiT), which now implements programs for modern
development in the fields of metallurgy and materials
science.

Since 1993, SPbPU has hosted several international
conferences, which have become a tradition: “High-Effi-
ciency Technologies in Pre-Form Production” (St. Peters-
burg, 1993), “Plastic and Heat Treatment of Modern
Metallic Materials™ (St. Petersburg, 1995), “High Tech-

Fig. 3. Bureau of the Section of Metal Science and Heat Treatment of Leningrad House of Scientific and Technical Propaganda (LHSTP), 1982

Puc. 3. Bropo ceKklnu MeTayuIoBe/IeHHs U TepMUYeckoit 00paboTku Jlennnrpazckoro Jloma HaydHO-TexHUUecKo# nporarans! (JIZTHTIT), 1982 1.
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nologies in Modern Materials Science and Engineer-
ing” (St. Petersburg, 1997), “Plastic, Heat, and Thermo-
mechanical Treatment of Modern Metallic Materials”
(St. Petersburg, 1999), “Modern Metallic Materials and
Technologies and Their Use in Engineering” (St. Peters-
burg, 2001, 2006, 2009, 2011, 2013, 2015, 2017),
“Modern Achievements in the Theory and Technology
of Metal Forming” (SPbPU, 2005, 2007), “Nanotechnol-
ogies of Functional Materials” (NFM’2010) (St. Peters-
burg, SPbPU, 2010, 2012), and “Modern Materials and
Advanced Manufacturing Technologies” (SMPPT-2019)
(2019, 2021, 2023). Leading scientists and specialists in
the fields of materials science, plastic, heat, and thermo-
mechanical treatment, powder metallurgy, and in recent
years, the promising field of additive technologies,
have participated in these conferences. Peter the Great
St. Petersburg Polytechnic University is one of the lead-
ing research centers in the country in this area.

In conclusion, it should be noted that the high level
of the St. Petersburg school of metallurgists, metallo-
graphers, and metal physicists remains strong despite
difficult times for our science, and our scientists are in
demand not only in our country but also abroad. The main
scientific contributions of St. Petersburg scientists to met-
allurgy can be summarized as follows: D.K. Chernov —
discovery of critical points; A.A. Baikov — development
of the theory of metallurgical processes and transfor-
mations in metals and alloys, creator of one of the first
schools of metallographers; N.T. Gudtsov — development
of the theory of martensite structure and steel alloying,
founder of the school of metallographers and heat treaters;
N.V. Ageev — theory of interatomic bonds and the elec-
tronic structure of metals; M.G. Oknov — metallography
of iron-carbon alloys; G.A. Kashchenko — development
of metallographic analysis methods; A.S. Zav’yalov —
development of some aspects of the theory of phase trans-
formations in iron-carbon alloys; V.I. Vladimirov — deve-
lopment of the theory of dislocations and disclinations;
V.A. Likhachev — development of the structural-analyti-
cal theory of strength and the design of shape-memory
alloys; A.N. Orlov — development of the theory of dis-
locations; LV. Gorynin — development of the theoretical
foundations for creating high-strength weldable struc-
tural materials for use in extreme conditions, creator and
leader of the scientific school of metallographers at TsNII
KM “Prometey” (Central Research Institute of Structural
Materials “Prometey”); Yu.P. Solntsev — development
of the scientific foundations for creating cold-resistant
materials and methods for assessing resistance to brit-
tle fracture; A.M. Parshin — development of the theory
of structural recombination of radiation defects during
the decomposition of solid solutions (problems of radia-
tion materials science); Yu.V. Shakhnazarov — develop-
ment of the physico-technological foundations for creat-
ing martensitic-aging and tool steels [4; 9].
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Fig. 4. Participants of the Conference “Modern Metal Materials
and Technologies —2013”

(from left to right: Prof. Kodzhaspirov G.E., Prof. Tsemenko V.N.,
Academician of the Russian Academy of Sciences Gorynin V.,
Prof. Salishchev G.A., Academician of the Russian Academy
of Sciences Rudskoi A.I., Farmakovskii B.V., Prof. Popovich A.A.)

Puc. 4. Yuactuuku xondpepernuun CMMT-2013
(cneBa HanpaBo: npod. Komkacrnmpos I"E., mpod. Llemenko B.H.,
akagemuk PAH Topeinun U.B., npo¢. Camumues I"A., akanemuk PAH
Pyncxkoit A.1., dapmakosckuii b.B., npod. [Torosuu A.A.)

Listing the scientific contributions of each prominent
St. Petersburg scientist currently working would take up
too much space. Therefore, we will mention only the most
well-known scientists to the academic community, as
well as those who have led and continue to lead scientific
schools: RAS Academician A.I. Rudskoi — development
of the scientific foundations for structure formation and
modeling of steels and a wide range of modern materi-
als during thermomechanical processing and in the field
of powder metallurgy; RAS Corresponding Member
A.S. Oryshchenko — development of the theoretical foun-
dations for creating new heat-resistant and heat-resistant
alloys based on Fe—Cr—Ni, technologies for their cast
production for high-temperature pyrolysis oil equip-
ment, the creation of corrosion-resistant titanium and
aluminum alloys and materials for the hulls of marine
nuclear reactors and nuclear power plants, and the cre-
ation of an original steel with elements of nanostructuring
that increases the power of nuclear reactors by 30 — 40 %;
RAS Corresponding Member V.V. Rybin — development
of the scientific foundations of the physics of advanced
plastic deformation of crystals and the structural-kinetic
concept of metal fracture; RAS Corresponding Member
Yu.K. Petrenya — theoretical and technological aspects
of the development of alloys for power engineering; Pro-
fessors, Doctors of Technical and Physical-Mathematical
Sciences A.A. Popovich — development of mechanochem-
ical synthesis of inorganic compounds, powder metallurgy,
and additive technologies; V.I. Betechtin — development
and advancement of the kinetic approach to the problem
of solid body fracture; E.L. Gyulikhandanov — theory and
technology of chemical-thermal treatment of steels, diffu-
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sion processes in metals; G.E. Kodzhaspirov — structural
transformations in deformed steels and alloys, physico-
technological foundations of non-isothermal thermome-
chanical treatment; N.G. Kolbasnikov — mechanisms
of deformation and strengthening of low-plastic metals
and the creation of the entropic concept of strength and
plasticity.

Undoubtedly, not all St. Petersburg metallurgists who
contributed to the development of domestic and world
metallurgy are mentioned here, and we ask for the under-
standing of our colleagues who were not included in this
list due to the brevity of this presentation.
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