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Crystallization and Quality Improvement of 18-30 X1 T (18-KnGT) Grade Steol

of the ingot difficult, causing the origination of a porcus zone. As the location
of this central porous zone coineides with the lamination in the rolled product it
can be assumed that lamination is caussd by the porosity of the metal. In the pla
ces of lamination asonsiderable amounts of non-metallic impurities were found imped-
ing the scalding of the lamination even at greater reductionc. Based on the testis
two methods were found to prevent lamination; 1) reducing the porosity of the cen-
tral part of the ingot and 2) reducing the quantity of non-metallic impurities.

1) In order to reduce the central porosity, the process of feeding the central
area of the ingot had to be improved. Meazures were taken to increase the time
during which the metal is 1iquid in ths hood of ths riser. It was found, however,
that neither the application of "lunkerits" with an aluminum content of 28% in-
stead of 14%, added in quantities of 3 - & ¥g/ton instead of 1.5 - 2 kg/ton, nor
the use of lunkerite containing 35 - 50 % magnssium powdar (1.5 - 2.0 kg/ton)
yielded a considerable improvement of the masrossiructure. Thus 1t was not possible
to improve the feeding of the inget with iiquid matal by increased heating of the
top. Better results were obtained in this respest when the riser hocd was insulat-
ed by asbestos sheets (10mm thick) betws2n its casing snd lining and by winding
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asbestos cores, 22 mm thiock, or asbestos sheets around the ingot molds, at a dis-
tance of 500 mm from the top, fixed with sheet iron. The riser hoods were also
mounted on asbestos disks. The longitudinal templates taken from ingots melted in
insulated ingot molds shcwed a satisfwz>ory density and the axilal porosity found
in conventional ingots was absent. The produsts rolled from ingots produced with
the insulation method (140 x 140 mm section) were also free from lamination. 2)
The second method to prevent lamination, i.6., the reduction of non-metallic impu-
rities was tested with 3 kinds of deoxidizing sgents: &) Silicomanganese in the
furnace and 45% solution of ferro-siliclum in the ladle (zonventional methed); b)
15 - 17 kg/ton AMS alloy in the furnace and 46% <olution of ferrosilicium in the
ladle; c¢) manganese silicate in the furnace and calcium-silicon in the ladle.

The best results were obtained with mebthod b) (3.05% rejectz due to lamination
and 0.06% rejeots due to macrostructurs, while the corresponding figures for meth-
od a) are 5.05% and 0.5% and for methcd c) 17.0%) (see table). To improve the
steel quality, further tests were carried out in 1958 - 1959 to study preliminary
oxidation with silicochromium, instead of AMS, tha use of titanium-containing
scrap instead of ferro-titanium for alloying and the optimum metel temperature
prior to deoxidation, ensuring a satisfactory macrostructure and metal surface.

By employing titanium-sontaining scrap the temperaturs drop in the ladle decreased
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. and the toughness of steel was reduced. ReJects due to surface defects were 0.13%% -
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TITLE: The effect of treating liquid chrome-nickel steel with cerium on its
crystalllzation

PERIODICAL: Stal', no. 3, 1962, 258 - 251

TELT: Tests were carried out to study the effect of adaing ferrocerium to
chrome-nickel structural steel on the flake formation and crystallization, The
tests were based on the chemical affinity of cerium to hydrogen, which increases
vhen the temperature is raised. As rare-earilh metals mostly tend to adsorb nydro-
gen in the 200 - 600°C range, where the hydroge.. separation from the metal is par-
ticularly intensive, this phenomenon can be used tv reduce flaking., Four HTo RS
(LOKnN) steel ingots of the same melt were tested: one, checking specimen, with-
out ferrocerium, the others containing C.1, 0.25 and 0.5% ferrocerium, respective-
ly. Lumps of ferrocerium, containing 94%¢ rare-earth metal {primarily cerium)

were used. The ingots were top-cast and weighed 2,65 ton, Lateral macrotemplates,
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ter yolling, non-anned)
Flakes were hot found in itemplates from steel
The analysis also showed that the
ot manifest itself in the ad-
the form of stable hydrides.

cut from blooms rolled from the test ingots, (air-dried af

were analyzed after 1 and 6 morths.
to which at least 0.6 ferrocerium was added.
affect of cerium (1anthanum, ete,) actually does n
sorption of hydrogen, but rather in bopding it in
In steel, containing as much as 3.7 em nydrogen/100 g, there was no flaking, due

to the addition of 0.5% ferrocerium, while flakes were fourd in steel containing

not more than 0.56 cm3/100 g hydrogen, if not treated with cerium. When ferro- ’/,r)
cerium is added to the liquid steel in amounts above 0.25%, the pattern of den- L
dritic crystallization changes and sulfur will be re-distributed in the micro-

areas of the metal. High-smelting cerium-sulfides pass from the interaxial aveas

e5. When ferrocerium 1s added in amouats of up to 0.6%,

into the dendritic ax
dendritic crystallization disappears, and, under the effect of cerium, the steel
0.5% ferrocerium

15 cleaned from sulfur, antimony, stannum, bismuth, lead, etc.
reduces the sulfur-content of the metal 5 times. However, when ferrocerium is
added in the ingot molé., the cerium-sulfides (oxy-sulfides) cannot entirely be
removed into the slag and the feeding head. This results in a norhomogeneity of
the boundary zone, The high-temperature cerium-sulfides

{oxy-sulfides of in-
tricate composition) are forming already in the period prior to crystallization
card 2/3 -
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ing the section of the lower riser dozzle opening. 2) VWhen carbon, transformer,

ball bearing and structural steels are smelted in the new electric furnaces, & -

7% ferrous ores and 3 - 5% lime are added to the charge, to accelerate the oxida-

tion of phosphorus, chromium and manganese. Upon charging up .to 5C% liquid pigiron

in the smelting of ball bearing steel, the quality of the steel was equivalent to

that smelted in smaller furnaces. 3) To reduce the metal. scrap requirement of

new, large-size electric furnaces operated on solid charge, tesits were made with {
liquid pig iron., For smelting Y7 A (UTA), Y13A (ur3a), ¥ 8ra (uBga), mX 15 ~
(ShKh15) and 45 grade steels, the best results were obtalned by adding 4o - 437
1iquid pig iron, Addition of more than this amount increased the smelting time.,
The carbon content was reduced during smelting most intensively if the quantity of
ore added was not more than 300 - 320 kg/toh liquid pig iron., The smelling time
was the shortest and the electric power consumption the lowest 1f the charge was
heated prior to pouring pig iron for 50 - 60 minutes at about 12,000 - 14,0C0
kv-hour., To hest the metal during smelting at least 28,000 - 29,000 kw-hour 1is
required at the highest voltage. The use of liquid plg iron reduced smelting

time by 8 - 108, electric power consumption by 18 - 20%; the 1liquid steel output
increased by 2% owing to the reduction of iron from the ore, The use of liquid
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AUTHORS ; - Keys, N. V., Komissarov, A. I,

TITLE: At the Chelyabinskiy metallurgicheskly zavad (Chelyabinsk Metal-
lurgical Plant)

PFRIODICAL: Stal', no. 6, 1962, 572

TEXT: 1) The overall automation of the heating control in open-nearth

furnaces has been developed in co-operation with the Chelyabinskiy nauchno-
jssledovatel'skiy institut metallurgii (Chelyabinsk Scientiric Hesearch Institute

of Metallurgy). Combustion 1s controlled by the parameter of' excess air in the

outlets by means of alpha-indicator type pickups. The auteomatic heat control

increased the rurnace output by 5.2%, mainly by shortening the smelting process, u///
ard reduced the fuel consumption by 10.7%, 2) It is necessary to do only one ~
intervening repair in the no. 1 open-hearth workshop, by increasing the volune

of the slag chamber, removing slag from it completely after repair, removing slag
partly and levelling it out with bulldozers during the furnace run, etc.).’ 3)

The quantities of oxygen required for open-hearth furnaces, depending on the

Card 1/3
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furnace volume and during the various phases of the smelting process have been
determined (in m3/hour): '

Small Medium Large
f u r n a ¢ e
Charging 700 1,200 1,500
Beginning of heating 700 1,200 1,500
Pouring of pig iron and smelting 1,200 1,800 2,500
Finishing - 1,000 1,200 -

The heating conditions of open-hearth furnaces are improved if the oxygen is fed
mainly in the lower part of the torch. For this purpose the angle of inclinition
of oxygen tuyeres should be increased from 8° to 14 - 150, their height above the
caisson bottom should be reduced from 300 to 150 - 180 mm and the intersection
angle of the tuyeres Increased from 8% to 12°, while their rear part is extended,
It 1s expedient to feed oxygen and air simultaneously. &) Pericaise-spinel
bricks used for lining open-hearth furnace crowns wear by 10 - 18% less than mag-
nesite-chromite bricks, but heat losses with the former type are about 8 - 104
higher, 5) New refractory materials were tested. Dense magnesite bricks in the
checkerwork of medium-capacity open-hearth furnaces proved satisfactory for 221

Card 2/3
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smeltings, The high heat conductivity of these bricks improved the heating con-
ditions of the furnace and decreased specific fuel consumption. The best material
for checkerwork lining was found to be calzined periclase-forsterite brick,
produced under elevated pressure, 6) The "Magnezit" Plant preauced a test-batel
of non-calecined periclase-spinel bricks, fixed in metal trames and reinforced in-
side. The test bricks were used for a medium-capacity open-hearth furnace crown
and lasted for 311 smeltings, The rapid wear of the test bricxs right at the be-
ginning of the furnace run is caused by the 1.5-mm thick reinforcement plates,
which oxidize and smelt and reduce the refractory properties of the adjoining
zones of the brick.
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AUTHORS: Keys, N.V.;
At the Chelynbinskl
gical Plant

Y metnllurgichcskiy zavod (Chelyabinsk Metallur-

TITLE:

PERIODICAL: stal', no. T» 1962, 618 - 619

TEAT: 1) In 1961, the standstills during repair of the bottom of large~

capacity furnaces were reduced from 4.3 to 2.9&% and those of small furnaces
This was the result of

crom 4.27 to 2.62%, as compared with the preceding year.

using mainly small—grained magnesite powder and jmproved methods of 1ining and

slag removal. Tests were carried oub with magnesite-thdmite concrete for the 5////
furnace bottom. This concrete contains 47 - 524 magnesium, instead of 8o - 85%
as in the standard material and 80 - 5% of the 2-0 mm fraction. The concrete
layer was coanted with ma esite powder. The use of concrete cut the time of

bottom repairs by 1 -1 h, reduced atandstills to 2,54 and the consumption of
magnesite powder bY 3 -3.5 kg/ton steel. 2) In cooperation with the Chelyabin-
skiy nauchno—isslgdovatel'skiy ins

titut metallurgil (Chelyabinsk Seientific Re-
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search Institute of Metallurgy) tests were carried out to blow oxygen in large-
capacity open-hearth furnaces through two tuyeres in the crown, at a rate of
1,200 m3/h. The head of the tuyeres was kept at a 150 - 300 mm distance from
the bath lo;gl. Oxygen consumption of the torch decreas;g to 1,000 - 1,200 m3/h
from 2,500 m°/h. Feeding oxygen at a rate of 5.8 - 7.4 m3/ton and an intensity
of 1,100 - 1,200 m3/h reduced the casting time by 45 - 59 min. The specific
fuel consumption decreased by 4.7 - 9.2%, the total specific oxygen consumption
by 1.2 - 4,5 m3/ton, the average hourly yield of the furnace increased by 6.2 -
9.0%. The new method does not affect the service 1life of the furnace. 3) The
macrostructure of 1 XiT (1KhNT) steel, from which the steering wheel spokes of
cars are made, can be improved by using AMC (AMS) alloy for reduction. The
waste decreases by a factor of 3 as compared to the steel reduced by silico-
chrome. ' The metal temperature prior to reduction should be 1,610 - 1,625°C.

The pouring rate must ensure 1ifting of the metallevel with uniform skin from
1/3 of the ingot mold height. 4) Pouring rimming steel in 7.3-ton ingots (in-
stead of 5.7 ton) on six-position ingot mold stools through a ladle spout 50 mm
in diameter, reduced the casting time by 20 - 30 min. The prescribed pouring
rate (220 - 280 mm/min) was not affected. 5) In open-hearth furnaces working by

Card 2/5

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721620007-6



. - -00513R000721620007-6
Bt et A

iy FRRL O N s - S

8/133/62/000/007/004/014
At the Chelyabinskiy metallurgicheskly .... AOS4/A127

the scrap-ore method, 45 - 70% ore was replaced by an agglomerate with a basici-
ty of 0.75 - 1.14 and containing 48.7 - 58.3% Fe; 20 - 24.6% FeO; 54.3 - 59,0%
Fep03; 0.055 - 0.085% S; 10.7 - 12.0% S105; and 5.6 - 13.8% Ca0. Due to its
lower oxidizing capacity the consumption of the agglomerate exceeded that of the
ore by 12%. During smelting the basicity of the agglomerate increased by 0.1 -
0.3. If all the ore is replaced by agglomerate (of a 0.8 - 1.0 basicity) the
amount of limestone should be reduced by 1%. The P and S content of the cast
iron remained unchanged, the P- content of the metal decreased during shelting
by 0.007 - 0.016%, the smelting time was shortened by 4%. The new method does
not affect the metal quality. 6) In the last 3 years the annual production of
steel increased by 27.5, 22.4 and 12.8% in large, medium and small furnaces.

The smelting time *a medium and large furnaces increased due to the high silicon
content of the pig iron, the considerable fluctuations in the silicon and sulfur
content, the high slag residue. 7) In cooperation with the Chelyabinsk Scien-
tific Research Institute &f Metallurgy tests were made to produce semi-killed
steel. The chemical capping was carried out by adding 45-% or 75-% ferrosilicon
in amounts ylelding a 120 - 300 g/ton silicon content in the steel for various
intervals after the ingot mold was filled. Head-crop was & - 5%, Upon adding

Card 3/5
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400 g/ton 75-% ferrosilicon, the steel corresponded to 750 T 380-60 (GOST 380-
-60}. As,however, cavities were found in the macrostructure, the steel grade
canr.© replace those coming under GOST 1050-60. Mechanical capping was effected
by pouring into bottle-shaped molds. The steel obtained was more homogeneous
than rimming steel, only increased sulfur liquatlon was observed at a level cor=-
responding to 18 - 25% from the top. 8) The effect of ferrous oxides in the
slag before reduction on the quality of 12XH3A (12KnN3A), 12X 2H4A (12KnankA)
and 20+ 2H 44 (20Kh2N4A) grades was studied in cooperation with the Chelyabin-
skiy politekhnicheskiy institut (Chelyabinsk Polytechnie Institute). A ferrous
oxide content of 12 - 18% did not affect the mechanical properties of steel, nor, ¢
the oxygen content in the ladle, proving that oxidation of the metal by the slag
durirz tapping is Inconsiderable. An increased ferrous oxide content in the
slag prior to reduction had some effect on the burning of silicon, manganese and
chrome. To simplify the smelting process of the above-mentioned steels, the
iron content in the slag prior to reduction can be increased from 12 to 4%, 9)
In the 084n (08kp) steel grade smelted in large furnaces the S-content in-
creased considerably. To reduce it, the pig Lron used should not contain more S
than 0.04%; during charging about 10% ferromanganese should be added to promote
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TITLE: At the Chelyabinskiy metallurgicheskly zavod (Chelyabinsk Metallurgi-
cal Plant)

PERIODICAL: Stal', no. 7, 1962, 636 - 637

TEXT: 1) 311 437+ (EIW37B) grade steel, (200 mn square section) was tested

for its mechanical properties and heat resistance, The specimens used for this
purposa were partly drawn and partlywpset, but subjected to the same heat treat-
ment. The microstructure of the upset specimens was uniform over the whole section
and corresponded to an index of 2 - 3 in accordance with the table issued by the
Zavod "Elektrostal'" ("Elektrostal'" Plant), The drawn specimens had a nonuniform /
macrostructure, with grains varying bstween indices 0.5 - 6 of the table mentioned.
The strength limit, relative elongation and compresslion values were higher for the
upset than for the drawn specimens, 2) Contrary to standard practice, 1-ton round
section ingots of 20 X i5H 344 (20Kn1sN3MA) . [ A -1 (DI-1)] grade steel were placed
into the pusher-type furnace when hot, next they were cooled and finished on grind-
ing machines without having been tempered beforehand., Vo cracks were observed on
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these ingots, whereas surface defects occur on those which, according to the con-
ventional technology, are rirst roughed be fore be Ing placed into the pusher-type
furnace and tempered prior to being processed on ‘he grinding machine., The new

method involving charging in hot condition cuts the technological cycle of the pro-
ducticz by 8 days and increases the serviceable output by 5%, 3} To increase the
productivity or the 1,100 blooming mill fewer pasties are applied, the steel grades
have been re-classitied in four classes instead or three according to their detforma- “//’
tion resistance and this permitted a decrease in the number of passeg by two for . ,/
sof't grades; the main drive of the blooming mill was converted to ioniec drive con-
trol. The new method, omitting two passes, increased the broductivity by 9.8%,

the current value (when passing in the second grocve), by 0.4 - 0.6 ka, the geo-
metric mean current for various profiles by 3 - 105, 4) 4oX (4oKkn), b5 X (45Kh),
4572 (Us62), woxPTP {20KNnGTR), 40 ATTR(BOKnGTR), 30 X7CA (30KnGSA), 657 (65a),
and (41 2% (OKnN2F) steel grades were flame-scarfad when cold, After 10 days'
storage, cracks on the flame-scarfed surface were only found for the 20KhGTR and

4o KneTR grades, Flnme-scarfing at 300?0 deteriorated the surface quality of pro-
ducts made of 55( 2 (5582) and Wy 15 (ShKn1s) steel, 5) A study was made of the
accuracy of the rolled product (in 16 sizes) on th: 200-1, 350 and 300-2 stands,
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n the two first stands the vertical diameter of the rolled section showed an in-
creaze at its end, while on the 300-2 stand this was the case for both ends. Re-
Jacts and second grade output for the three stands amountad to 2.4, 1,9 and 1.3% '
respectively. 6) 24 13-4 413 (2ih13-4Kn13) 200 - 300 mm blooms were tempered at
7000C instead of being annealed at 800°C. The dp hardness of the steel was 4o -

- 4.5 mm when applying the new method which eliminated hot cracks. Moreover, the
servicing of the heating furnace became easler and the productivity was raised by
1.5%. 7) To increase the capacity of the 800-mm stand, the rolling of ingots
weigning 1.% ton (upper section: by x 420 mm, bottom section: 326 x 3% m, helaét
of the ingot body: 1210 rm, conicity 3.8%, riser volume: 19.5% of th2 ingot volume)
was introduced. The quality of the melals tested was satisfactory with the ex- v
ception of the . A 15 (ShKn15) grade, In the 1.4-ton ingots of this grade a higher
axial porosity was observed than in the 1,115 ton ingots, therefore the conicity
increased to %.7%. By rolling larger ingots, the productivity was raised by Th.

8) Tests were earried out to find the causes of c¢oarse-grained structure formation
in the BOXH (MOKnM ), 4O VM2 (hokntaA), 20X H 3A (20KnN3A) and 70 X "CA {30KnGSA)
steel grades, Cracks due to this structure in hardened specimens of 4OKnN and
hoKhNMA grades are caused by cooling the blooms :in air prior to heat treatment,
The notcn toughness of transverse specimens decreases by a factor of 2, The cracks

card 3/5

A "
PPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721620007-6"




7-6
"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R00072162000

Ty AT R P T R G A (PAF DV AR BUTHEL Bkt o) A TEe o 0 RO

Ao ot Rk e e e I
e R G SN MGG RS T SRR IR AR T AT

' 3/133/627b00/oo7/010/blh
At the Chelyabinskiy, ... A0S /A127 .

in the- 20KnN3A grade are caused by overheating the ingots before rolling, This
carn ve rectified by subsequent normalization at 9oooC, 9) A study was made of the
effect of cerium-modification on macrostructure, microstmcture, mechaniecal prop-
erties and ductility at the temperature of hot mechanical treatment, of the
18 (=54 (18KnNVA), 20Y( 04 (Z0KnGSA), 12X 2H 4 A (12kn2iba), X 17H 2 (Kn17m2)
and 1 X185 12v27 (1Kn18N12M2T) steel grades, Corium was added to the various /
grades in different ways, After cerium modification, the strength limit and
elongation values increased for the 18KnNvA grade, whe
was reduced, The Strength limit
30KnGSA grade and its relative compression decrcased; 1in the 12Kh2N4A and Khi7h2
i properties, whereas it
ensured a dense macrostructure and good corrosion resistance in the 1Kh18NiaMop -
grade. 10) To eliminate blister formation in 500.kg ingots (with a 5,7% conicity)
of X 15H 60 (Kh1sM60) and X 204 80 (Kn20MB0) chrome-nickel steels (
of the ingots proved defective), the oxidized skir
it was found, For this purpose the ingot diameter
from 335 to 355 mm, while its upper opening was red
83-mm rods produced by this method, no blisters we
low ductility of U 4376 (EI437B) steel shown in
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ore studied, As these cracks are absent 1mTedi:Z;;ngtur:, o
v;dently caused by slo: cooiin forging e form .
’ -torm streng 5 >

e “"3013“‘3 110.6 kg/mne, o 1h 2 2NB, = 16.7 = 27.7%,

2 1o$g-£erm strength 106 - 197 hours) .

ning of forging
ing, they are €
mechanical prope
the prescriptions (B
ax = 3.0 * 6.5 kgm/cm
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"Marufacture of steel in electric furnaces" by A.D. Kramarov,
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the characteristics of its crystallization. Stal! 22 no.3:256-
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Increasing the importance of plant laboratories by the :
introduction of ‘scientific anc technological innovations,
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1, Nachal'nik TSentral'noy zavodskoy laboratorii Chelyabinskogo
metallurgicheskogo zavoda (for Keys). 2. Zamestitel' nachal'nika
T8entral'noy zavodskoy laboratorii Chelyabinskogo metallurgicheskogo
zavoda (for Komissarov),.

(Chelyabinsk—-Metallurgical laboratories)
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AUTHORS: Galyan, V. s., Zhukov, . G.,,chﬁJ_ﬁgﬂyL, Ushakov, S. T.,

Khayrutdinov, R. M., Shatalov, M. I. :
ting techniques

TITLE: Improving the yransformer steel mel

PERIODICAL: Metallurg, no. 1, 1963, 13 - 1h
mer steel meltling technigues were based on the

TEXT: Previous transfor
re and OXygcen, and diffusion deoxidation

combined oxidizing of carbon with iron ©
of the metal with ferrosilicon admixture. The cold rolled steel produced by
this technique showed unsatisfactory magnetic properties. During 1959 and 1960
some improvements were made at the KMK including the use of an increased amount ‘

of iron ore for oxidation of Cr, Mg and P; reduction of the carbon and manganese j
content; decreased oxidation of the metal during melting, more complete.deoxif ey
dation of the steel during the reduction period. A more accurate correlation of ~
iron-ore and admixtures in the metallic portion of the charge, {ncreased 5188

amount, strict observation of temperature conditions during oxygen blast, and an
{ncreased amount of silico-calcium, were the improvements achieved. On the basis

card 1/2
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of the new techniques transfo ’
5 sformer steel was melted in hign ce

" » . a hign capaclty elect
p:iﬁige igﬂl?ﬁi; 1T2 reducedmetal'oxidatlon at the beginning of the ixida:igic

b4 N o C ron was added té the charge; the o i

° . ‘ _ ge;  the optimum metal ;
??r§7gsba?liuhgd at the end of oxygen blast (1,590 - 1,620°C) and zﬁngﬁzaiggii
or,nelting,2202g). 3§?e czntent;df ferrie oxide in the slag decreased at the efld
; - 33% and a% the end of the cxldation iod ¢t h1g g

carbon content after oxygen blast i ) Pot b B o

r e st exceaded 0.03% in 80% of heats, and t
nese content was not below 0.05 - 0.06%. As a result the magnetic propiithzgzg

0.35 mm thick sheets were improved. There is 1 table.

<
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AUTHORS 3 Zhukov, D. 0., Keys, N. V., Malinovskaya, o, I,, OGolikov, Ye. S., '
Engineers - _
TITLE; Improving the melting technology of 18 XHBA (18KnNVA) steel R
PERTODICAL: Stal!, no. b, 1963, 328 - 330
 TEXT: The melting technoloéy mostly-used for the 18KNNVA grade does not

. ensurg a dense macrostructure, Tests with 'z 30 - 40 min shorter reduction pe-
R riod did not improve the metal struciure. fecording to the theory of Knolin the

¢ metal will contain less non-metallic inclusions if there is a greater amount of
globular crystals in the central part of the ingot and the diverging forces to- :
wards the periphery will be distributed on a larger area, ‘hereby preventing the . ¢
irtergranular cracking. Based on this theory, 2 new technology with two variants
was tosted, one of them ensuring complete oxidation and the other belng carried
out with the remelting of wastes, In the f3rst variant the oxidizing slag was
tapped and fresh slag (1ime + fluor), amounting to 1.5% of the charge was added
when the C-content of the metal reached 0.25 - 0.208. Next the slag was melted
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and mixed, the bath was blown through with oxygen (through a 1" or 3/4" pipe)
until the C-content deoreased to 0,09 - 0.11%, Then slag was tapped, ferrochrome
and ferrotungsten were added and the slag (which must be kept in liquid condi-
tion) was mixeu with g0 - 100 kg crushed cote., The reduction with coke lasted

25 minutes. Tae temperature of the metal prior to tapping the first sleg was
1,600 - 1,6209, after Op-blowing: 1,640 ~ 1,660°C. 1In the second variant the

charge was ¢ ring smelting, Slag was tapped
at & C-content of 0.25 frash slag was added end OXywen was blown into
the bath until a 0.09 - 0.10% C content was obtained. The metal temperature was
1,580 - 1,600°C prior to blowing while after it was 1,600 - 1,620°C. Otherwise
~the standard tochnology wes maintained. The tests showed that blowing axygen in
‘ the bath lowered the hydrogen concentration in the metal by 0.9 cm3/ 100 g metal
and it emounted to about 3.57 - 4,03 om3/100 g metal during the refining period,
and to U.i cm3/100 g of the finished metal. mranserystallization developed
weakly and interorystalline oracks did not form. Comparison of 40 test heats
and 76 conventional ones showed that of the former 0.84% had to be rejected due
to lamination, egainst 2.55% of the conventional heats, while the corresponding
values for cracking were 0.64 ard 2.20%, end for blisters 0.98 and 1.47% re-
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spectively. The mechanical propertles are represented by the following values
(numerators: test steel, denominators: conventional steel):

oy ke/mm? s ka/mn? §,% %% a,, kgn/ea®  dg, mm

130 121 13.6 61.8 ho.2 3.15
125 115 - 14.0 60.8 4.1 3.10

_ The tests were carried out in co-operation with Novozhilov and Cherepannikova,
There are 2 figures,
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- AUTHORS : Keys, N. V., Komissarov, A. I. v
TITLE: At the Chelyabinskiy metallurgicheskly zavoed (Chelyabinsk Matal-
lurgical Plant)

PERIODICAL: Stal', no. 4, 1963, 3% - 337

TEXT: 1. To improve ductility and corrosion resistance of the X18H10T
(K18V10T) stainless steel, the matal temperitura prior to blowlng oxygen was
raised to 1,600 - 1,620°C, titanium was &dded after feeding lime-containing slag.
This made it possible to reduce the cindering of nickel after O,-blowing and
stabilize the degree of titanium adsorption: Stili better results were expacted

of the use of a slag with a highor 1ime content. The first slag was tapped after !
the first reduction with silicon and coke (2 kg/ton), next fresh siag, contain-
ing 1% lime and 0.25% fluor (of ‘the charge weight) was added. Reduction after
Oz—blowing was carried out with a smaller amount of silicon and lumps of ferro-
s1licon and ferrochrome, caloulating a 13 - 14% Cr content in the melt. The
waste due to corrosion in the test heats was 8.5 and 3.6% (as against 13% in the

-Card 1/ 7
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sonventional ones), on account of a more thorough reduction of the metal prior
to adding ferrotitanium, At a 0.1% C content the optimum amount of titanium
should be 0.5 - 0.6%. The corrosion resistance of the X18H9T (Kn1BN9T) and

X 17TH13MRT (Khl7N13t-12i‘) grades was improved by the addition of rare earth
elements (0,06 - 0,12%), and the ductility of the metal, its casting properties
and surface became also better, 2, Tests were carried out in co-operation with
the Chelyabinskiy nauchno-issledovatel'skiy institute metallurgii (Chelyabinsk
Seientific Research Institute of Metallurgy) to improve the 38XMIOA  {38nMYuA)
grade, The steel was melted in large electric furnaces elther with a fresh
charge or with the oxygen-remelting of alloy scrap. Prior to tapping the oxi-
dizing slag, the bath was reduced by 5 kg/ton cast iron, and after deslagging

by caleium silicate, ferrosilicenm and aluminum (4,1 and 0.3 kg/ton respectively).
The 2.65 ton ingots were cast with carbon tetrachloride., 2 - 3% lime in the
charge reduced the sulphur content of the matal by 0.001% and the phosphor con-
tent by 0.003%. The pouring of the metal was prolonged to 140 ~ 170 sec at a
metal temperature in the ladle of 1,575 - 1,580°C and to 160 - 190 sec at 1,585 -~
1,590°C. As compared to 1961, ‘he waste was reduced from 13.9 to 3.87 in the
metallurgical plant and at the user's plant from 5,8 to 2.5%. 3. In co-opera-
Card 2/ 7
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tion with the Chelyabinsk Scientific Rescarch Institute of Metallurgy, tests

vere made to reduce the non-metallie inclusions in the 30XI'CA (30KhGSA) grade,
The best results were obtained with a rapid and intense oxidation at 1,620 -
1,640°C, with preliminary reduction by cast iron, mangenese silicate, aluminum,
coke (1 - 1.5 kg/ton during 15 minutes) and terrosiiicon powder (5 kg/ton) in
three batches, mixing 1 kg/ton aluminum in the 2nd and 3rd batch, The test metsl -
contained hardly any glcbules; “he amount and the size of oxide inclusions was
somewhat higner than usual, but i5till below the standerd limit, %, 2.65-ton in-
zots of the IIX 15 (ShKnh15), 38KHiMYud, [30KhGSA, 18 XHBA (18KnNVA), etc. gredes
were cast in uniformly walled molds. Their durability decreased from 25 to 21
castings without, however, increasing the cast iron consumption {60 kg/ton)

The macrostructure of the test steels was tbout the same as when using conven-
tional molds, only the axial porosity was found to have slightly increased.

5. In co-operation with the Chelyabinsk Scientific Research Institute of Metal- -
. lurgy, tests were made to melt eleoirosteel with cast iron previously refined in |
a converter, For this purpose a discarded 200-ton ladle was used, over which a2 |
smoke canopy was mounted. A water-cooling tuyere with a 45-mm outlet was set in !
the opening of the canopy. Oqugen consumption was 15 - 30 m3/min., steam con=

Card 3/7
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sumption 30 - 50 m3/hour; blowing took 50 - 7O minutes, To protect the lining
and to dilute slag, maxinum amounts of 2.5% lime and 1f iron:ore were added dur-
ing melting. The content of various additives before (numerator) and after (deno-
minator) oxygen blowing was:

c 38  Mn 3 P

4,18 0.99 1.19 0,05k 0.162
3.42 0,30 0.45 0.045 0.127

Previously refined cast iron amounting to 505 of the metal-charge weight was
used for ¥ TA-Y12A (U7A-UL2A) and ShKhl5 grades, The smelting time was™
shortened by 39 minutes or 10%; electric power consumption decreased by 203,

6. A technology was established for melting stainless steel in large-capacity
arc furnaces, After several failures the cooling of the bath (by adding ferro-
chrome), the addition of alloying elements, the recution of the slag were under
control. The operating period at increased power was shortened. After blowing,
silicomanganese was added to the slag. Metal cinder amounted to an average of
8.5% of the chargz weight; the adsorption of chrome attained 825, In dependence
of the C-content and O,-pressure, blowing lasted 50 - €0 minutes, The macro-
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structure of steel was satisfactory. The heats with a higher index for the
alpha-phase had a chrome-nickel ratio betieen 1.78 and 1,95, 7. The technology
for CEGBX 20H 10 I'6 (SHOBKh2ON10GE) grade (with an increased ductility) has
bgen established. The steel was melted in small arc furnaces with the remelting
of stainless steel scrap, oxygen blowing in the bath and refining under white
slag. The welding rods made from the steel at the Beloretskiy metallurgicheskly
kombinat (Beloretsk Metallurglcal Plant) displayed low ductility, both during
production and in use, Ductility was found to depend on the final metal temper-
ature, the chrome content of the bath during blowing and the content of P, Cr, .,
Ni and C in the steel. In the low-ductility heats the ladle temperature, the

P and C content and the amount of the alpha-phase were too high, the Cr:Ni ratio
was too low. The highest ductility was obtalned when modifying with ferrocerium
after the final reduction by aluminum (0.5 ka/ton). 8, The slags obtained in
melting highly heat-resistant alloys and master alloys contzin very little FeO,
CrQO , 510, reducing oxides and a relatively large amount of calcium oxides and

calelum fliorite, therefore they can be used in slag forming prior to the addi-
tion of ferrotitanium in melting stainless steels, hereby increasing the titanium '
adsorption from 44.6 to 50.38. This kind of slag contains 17 - 20% nickel re- :
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sidue after the melting of nickel glloys and saves nickel (4 xg/t), 18-% ferro-
titanium (6.5 ka/t), Xp000 (knr000) ferrachrome (0.6 xg/t), fluor (1.3 ka/t)

and lime (10 kg/t) when used in melting Cr-Ni steels. 9. A new composition was
established (in co-operation with the Vostochniyy nauchno-issledovatel'skly
institut ogneuporov/Eastern Scientific Research Institute of Refractory Materials)
cor induction furnace crucibles, ensuring a longer gervice life, containing

fused magnesite with the following granulometric distribution: 4 - 2 mms 258,

s - 1 mm; 35%, 1 - 0.09 mm: 20%, 0.09 - O mm: 204, Crucibles of this material
have a durability of 26 melts ond a lower tendency to coking with other materisls.
The macrostructure of metals melted in such crucibles improved. 10, In co-~
operation with the Institut elektrosvarki im, Ye. O. Patona (Institute of Elec-
trowelding imeni Ye. O. Paton) the technology for the Iu -1 (p1-1) (20X 15 3MA/
20Kn15M3MA) grade was established, using electroslag remelting, in a 300-mm dianm-
eter crystallizer. ,For ingots of 600 - 630 kg the AHD -6 (ANF-6) fluxing agent
was used in an amount of 20 - 28 kg/ingot., The ingots had a smooth surface,

The silicon content of the stesl was reduced by 0.04 ~ 0.18%, that of sulphur
from 8 -6 to 6 - 4 - 1073¢, the macrostructure of the metal was flawless; the
values for strength and ductility were nearly {dentical in longitudinal and
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- %ransverse speciméns. The index for oxide inclusions decreased from 3-5+t% 1
Q.5 - 1, that of sulfides from 2.5 - 3.5 to 0.5. 11, Tests were made to study |
the annealing, decarburization and red-hot stability of the Pi8 (R18) grade,
The test metal was annealed in a compartment furnace by heating to 860°C at a
100°/h rate, with holding for 0.5 h/ton, cooling to 700°C at a 30°%h rate, fol-
lowed by air cooling. To shorten the time of increased temperatures, when de-
carburization takes place more intensely, the charge weight was limited to 10 %,
tut lateron increased to 20 t. The furnace output was raised from 0.48 to 0.65
t/h, the decarburzed layer changed only slightly by 0.15 - 0.2 mm, Red-hot sta-~
bility was tested on 90 - 100 mm diameter forged rods that were heated to 840 -
860°C, oil-hardened at 1,280°C, next annealed three times at 560°C with one-hour
holding and then air-cooled, The hardness of the specimens was between 62 and
- 6% Ry, Subsequently-they-were-agaln- annealed_at 620°C with a holding time of

z~*~

4 h and then air-cooled. i
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AUTHORS: _E?liz_“;v_"_ Komissarov, A. I.

TITLE: At the Chelyabinskiy metallurgicheskiy zaved (Chelyabinsk Metal-
lurglcal Plant)

PERIODICAL: Stal', no. 4, 1963, 353

TEXT: 1. To reduce the surface to be processed by grinding wheels, ingots
were gl-en a semi-circular shape and their weight was increased from 1,115 to
1,250 kg. The semi-sphericael shap2 is machine-planed, the flet parts are fi-
nished with grinding wheels. The new, heavier ingots increased the productivity
vy 8.5%, recuced the labor required for surface finishing by a factor of 2 and
reduced the number of grinding wheels used to 4,300 per 1,000 ton casting.

2. The ductility of 1X18H9 T (1Kn18N9T) grade decreased when the composition
was modified by the TOCT 5632-61 (QOST 5632-61), reducing the nickel content.
To improve this, heats with an q-phase indexed by 2.5 or more were subjected to
a stepped heat treatment, lasting 12 hours, during which the ingots were kept for
5 nours at a lower (1,180 - 1,200°C) temperature. The ingots should be heated

Card 1/2
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in cell-type soaking pits of a high heat capacity. L4, To reduce the carbide in-
homogeneity in 160 - 180 mm X12M (Khi2M) rorged pieces, forging is carried out
via intermediate strips according to the following pavtern: 280 x 220 - 240 x

x 280 - 240 x 180 —180 x 180 mm and with homogenization of the slabs. As com-
pared to oval slabs those forged according to the above pattern have a carbide
inhomogeneity index reduced by one. Homogenization at 1,180°C for 50 hours with
a subsequent surface machining decreased’.this index for 140 mm circular sections
by 2. 5. Chrome-aluminum alloy ingots ( X13 I04/Khikyul, OX 23 15/0Kn23Yu5,
0X27X05 A /OKn27Yu5A) usually finished on lathes and subsequently by pneumatic
hammers are successfully surface-treated with grinding wheels. The ingots must °
be thoroughly heated to 550°C with grinding taking place in the 550 = 230°C range.
6. Tae X13104 (Knl3Yuh) ingots which were hitherto fed in a pushor type furnace
wnile hot were tested to be cooled in unheated soaking pits to 50°C in 90 hours.
After surface finishing they were fed into the furnace with a temperature of
350°C at the rear part and heated for 20 hours, but these ingots displayed inner
concentrical cracks during forging. DBetter results were obtained with ingots
that were fed into the furnace at 700°C, held for 10 - 12 hours, after which
they were furnace-cooled to 50°C in 48 - 72 hours, ?he G0-mm and 130 - 1681 xcxim
square sot;nslfoy.g 2d from thege&g,g_gotghhag_‘g."iatﬁiactorg dgctility and

ing—the—fianks

NOL_Crack, Nerely L .7t
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AUTHORS: Keys, N. V., Komissarov, A. I.

TITLE:

lurgical Plant)
PERIODICAL: Stal', no. 4, 1963, 364
TEXT:

(Kn17N2) grade ingots.
ouside for 1 hour. They were set in the furnace
snnealed at 670°C for 48 hours.
treatment. Accelerated cooling was also applied
ing.
second in the heat treatment

department.

tne hardness of the metal was studied after 10,
670°C; in each case the hardness was nearly ide

No cracks were found in

The first tekes place in the soaking pits of the forging
To shorten the holding

nealing for 120 mm square sactions, the incubation period of crac
15 and 20 hours holding time at

ntical and according to standards.
No cracks were observed in 120 mm square and 170 mm ¢

s/133/63/060/oc4/009/011.
AOSk/A126

At the Chelyabinskiy metallurgicheskiy zavod (Chelyabinsk Metal-

1) Tests were carrlied out to shorten the cooling time of X17H?2
After casting and stripping the ingots were laid out

at 50°C for 24 - T2 hours and
the ingots after this
to forgings with double anneal-
workshop, the
time during an-
k formation and

ireular sections during 45
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days and 6 months periods. The annealing time of the 120 mm squares in the
forging shop was shortened by spplying a 12-hour holding time. The now measures
reduced the total production cycle by 1 1/2 days and greatly relived the soaking
pits that formed the bottle necks in the production process. 2) According to a
new technology, the WIX15 (8hKhl5) grade rolled sections are heated at a maximum
posaible rate to 790°C, held for 1 h/t, cooled at a 20°C/h rate to 680°C, next
held for 6 hours, then ocooled in 2 hours under the hood and in air. Over-an-
nealing in respect of the pearlite phase could be reduced from 2.15 to 0.48%.

-—-Card-2/2 -
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AUTHOR 1 Galyan, Ve Ssj) .AKEXE,!;,,_»N? V.; Khayrutdinov, R. M.j Ushakov, 3. T.

TITLE:1 DMelting electriomateel with the use of molten pig iron in the charge

CITED SOURCE{ Sbe Teoriya i praktika metallurgili.; Chelyabinsk, vy#p. 5, 1963,
62-69 ‘

TOPIC TAGS: Electric steel melting, pig iron, high carbon steel melting,
electric furnace

TRANSLATION: Experimentsl meltings with molten pig iron were carried out ina .
- 90-t arc furnace. The feasibility of melting high-carbon steels in this electric
furnace, using 30-L0% of molten pig iron, was established. When guch & charge
is used, the duration of the melting is reduced by 8~-10%, and the consumption of
- electrical energy is decreased by 15-20%., D. Kashayeva.

DATE ACQs 09Janbli SUB CODE: ML ENCL: 00
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.- KUTHCRS: Keys, N V.t Konissarov, &, T.

i e TR
- ETITLEz Tse of cerium for modification of construction and steinless steels gnd i
i cast iron {u S
i ————————— B .
| 4 ! G

i

i SOURCEs lietallovedeniye 1 termicheskaye obrebotka metallov, no.'.e, 1963,‘;19?33 :

TOPIC TAGS:. stainless steel, machinery construction steel, Ce, cerium, cast iron,
i ferro cerium . ‘

| | . |

| ALSTRACT s Authors wers part of e group vhich cerried out teats devoted to the

! ecmployment of cerium as a atael modifier. Furpose of these tests wes Lo reduce

the hydrogen content in 40 EhR steel, vwhich is wusceptible to flekingpVend to i
. remove the bright spots which were encountered in the fractures ol OSV exle stael !
_samples. The effect of ferrocerium admiztures upon th%roperties of construction

steels end an increasing the strength of cast iron ingefdmolds. The tests showed
. that an admixture of ferroceriun to thd %0 XhE snd CSV steels brings about a
' reduction in the sulfur content, lowering of tke critical points and increase in
- strength. Tests on 16ZhEBA, 30KhGSA, 12Xh2¥4A, Kh1TN2 and 1Kh1€H12M2T steels

|

| corroborated the poosibiidt of usj reve sarth metals as modifiers for improve
| P R34 @8 o l | (€° i
{Card_1/2 S
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AUTHOR: Savitskiy, Ye, M.; Keys, N. V.3 Popov, V, F.; Lyubimov, V, R.} nmkov, :
D. GI ) ’-._—-.‘M.-M

{ TITIE: Propertiag of lmlﬂmz-lzr,atainless steel containing oxides of mn-earth
. metels ﬁ ls : ﬂ

?’Z
. v ‘
| SOURCE: Metallovedeniye 1 termicheskaya obrabotka metallov, no. 8, 1963, 33-38

' TOPXC TAGS: Kh1BW12M2T stainleas steel, AISI 316T steel, rare-eerth metal oxide
addition, cptimm emount, steel tensile strength, room-temperature ductility, hot
ductility, formability mierostructure

" ABSTRACT: The effect of 0,08 and 0,125 additions of rare-earth matal (REM) oxidea!| ~ §
on properties of Kh1BH12M2T [AISI 316T) stainless steel has been investigated in 3
three production-scale heats, The oxides were put in a LO-ton preheated ledle -
5--~8 min before tapping the furnace and casting the steel into 4,5-ton ingots. R A
Teat specimens vere cut from the top, middle, and bottom sections of the ingote. -
Ductility characteristics of rolled metal vere meesured both along and ecross ‘ 5o
the direction of rolling, Steel ingots with REM oxides were found to have a e

S s 54 al Bt [P A
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dense flewlesa surface requiring only slight surface conditioning and e fine
dense mscrostructure without traces of segregation, Rolled blooms algo had no
surface defects, The amount of ferrite in REM-oxide-treated stee) vas 50 to
75% emaller then {n untreated ateel, and 1ts distribtution along the ingot hefght
vas more uniform, Addition of REM oxides improved steel formability end resist-
ence to intercrystalline corrosion and iacreased the yteld by ebout 0.5%. An
eddition of 0,08% REM oxides increased the room-tcmperature tensile strength by
11.5% end the yield strength by 15,4%; no further improvement vas observed when
the REM oxide content was raised to 0.12%, While the hot ductility of the stesl |
vithout REM oxides gredually improved es the test temperature increased to 1000 !
and 1200C, it increased by 1,5—2 times with an eddition of 0,084 of REM oxides,
In hot ductility torsion tests, steel specimens with 0.0B‘ﬁ REM oxides withstogd i
!
l

18 and 23 turns at 1000 and 1200C, respectively, vhile specimens of untreated
steel failed after 8~10 and 12--15 turns. The REM-oxide-treated steel also had
& fiper austenite grain, lower eanisotropy of the mechanical properties, snd
higher ductility, particularly across the direction of rolling. In gemeral, ad-
dition of REM oxides is especially effective in casting large ingots and shaped
castings. Orig, art, has: § tables. b
ASSCCIATION: ,Inst. of Metallurgy f{Chelyabinsk Metallurgical Plant) ,’
|
et
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KEYS, N.V.; SINITSYN, A.A.; POZDNYSHEV, V.M.; SAMARIN, A.P.; YARISEVA, T.H.;

Prinimali uchastiye: BENDOVSKIY, B.M.; CHUTCHEV, I.I.; KOMPANIYSTS, N.¥.;
OTRISHCHENKO, N.I.; KHARTTONOVA, V.V.; TOROPOV, F.S.

ak
Meking ingot molds and other castings of cast iron with spberold
graphite at the Chelyabinsk Metallurgical Plant. Stal'\) 23 po.4:381-383

163, (MIRA 16:4)
b 102 (Iron founding) (Ingot molds)
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AUTHOR: _Paton, B. Ye.} pudko, D. A:j Medovar, B, 1.3} Lataah, Yu. V.. Haklino'{ichl

B, I., shevchenk ., 1.; Stupek, L. M.; Goncharenko, v, P.} Grigor'yev, L.

| Lasents maGyERGMRE LS
| | /

‘ otuxhov, G. K., Chudln, He 1) yubcneto, I, A 1a;taev, H. A.; Keys, N. V.3
_I\.lllﬂ.-_ﬂ-l—ﬁ-' ski a;j,xulov, N, T.: M g'mennov, V. B.; ﬂo!ﬂg,
x Ay I}xggzgv, B. X.3 Bantrakov l! .3 Donets, 1. U I. D.; Bilayev, A. Ya, '

‘. SOURCE: Byulleten' fzobreteniy i tovarnykh snakov, no. 5, 1965, 34

‘ TOPIC TAGS: ingot casting, ingot slectroslag casting, elactroslag welting, steel

!
t
{
9
1
|
i 'mw. Method of electrosles casting of ingote. Class 18, No. 168743
i
[}
{

t melting, alloy melting, metal melting

? | ABGTRACT: This Author Certificate {ntroduces a method of electroslag casting of

‘- | ingots in an cpen or protective atmosphere or in vacuum, in vhich slag is rirst

P ! melted in a mold with a ponconstmable or consuzmable electrode arc or plasms jet. -

‘ To improve the metal quality and the ingot surface and to raise the yleld, the
rolten metal or, if needed, the sleg is poured into the mold through 8 hollov con-

', sumable or noncons\mabh electrode (see Fig. 1 of the Fnclosure). Orig. u—t[ hes:’

,f .

D]

1 figure.
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AUTHOR: Zhukov, D. G.; Keys, N. V.; Hen'shenin, Ye. B,; Pegov, V. Guj_- 6
Molchanova, A. A. 7’”’77—" s vy 5> 428
4.5

TITLE: Treatment of electric steel with liquid synthetic slag._“\{lqm.{ _

SOURCE: Metallurgicheskaya i gornorudnaya promyshlennost', no. 1, 1965, 61-65
TOPIC TAGS: electric steel, synthetic slag
ABSTRACT: The treatment of electric steel with liquid synthetic slag was adopted

on a mass-production scale at the Chelyabinsk metallurgical plau'i‘f’for the first
time in the history of Sov% metalliirgy in July, 1964. The chemical composition

of the materials and the prQgedure.employed in the preparation of the lime-alumina
slag are described. Shkhl5\Gteel was treated with the slag obtained. The slag
treatment was found to veduce considérably the contamination of the steel with ngh< -
metallic impurities, to decrease the sulfurléontent, and to raise the output of

the electrie furnaces by 12 to 15%., The macrostructure of slag-treated Shihls ’\b
ateel shows virtually no differences from that of steel of standard batches. "The
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ACCESSION NR: AP501437% s ,?

work was carried out in collaboration with TsNIIC'hﬁf‘fxéxder the supervision of
Doctor of Technical Scilenc 59 S. G. Voinova,,(/ ;?p addition to the author%rengineers

N. V. Keys, Ye, S. GolikoV) +_Lubenets’, » Pagov, H., V. Rldenl A. A.
Molchanova, H. Ye. Aniaimova andl others pirt ipated in the study." Orig art,
has: 2 figures and © tablessV o4
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LUBENETS, I.A.; ZHUKOV, D.G.; VOINOV, $.G.; SHALIMOV, A.C.; KOSCY,
KALINNIKOV, Ye,S,; CHERNYAKOV, V,h,; YAFTSEV, M.i.;
MISINA, G.Ye,; Prinimali uchastiye: KEYS, N.V.; PFGOY, ;
MEN'SHENIN, Ye.B.; BARNOVALOV, M.A.; SHIFER, G.B.; SHATALOV, M.I.;
MOLGHANOVA, A.A.; ANISIMOVA, M.Yo,

Refining ateel with synthetic slag from large-capacity arc
furnaces, Stal' 25 no,3:232-235 Mr '65. (MIFA 18:4)
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New developments in research, Ibld.:654-655
New davelapments in research. 1bld.:660

New developments in research. Ibid.:669 (MIRA 18:7)
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NOVIKOV’K\(IM}E)IEVT,V&L; ﬁ'x-::rsuv, V.3 AROHOV, I.; SVETLAKOV, V.; ZAYONCHIK, .
L.Z.; RASPOPOV, I.V.; SERDYUKOV, G.V.; GRISHKOV, l~..I.§ K'MFLYEVis}I{}.{g},
DELLO, A.A.; SHUMMAYA, V.A., inzh,; SPIRYAGIN, L.P., m;h.(;}:éﬁ}mv ,
A.I.; KARDONOV, B.A,; BURDIN, V.M., kand. }ekhn;‘ r}duky; ’?K?L- Y oy
D.A., inzh.; MUZALEVSKIY, 0.G.; RIVKIN, A.i.; KEYS, N.V.; KO ,
AQI'

. - g 145,
New developments in research, Stal'! 25 noB:842 8A?2'1£‘?a,6. (133:9)
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. ACT NR: AP60L2OW8 SOURCE CODE: UR/0133/65/000/007/0618/0618 ]

AUTHOR:  Keys, Ne. Vo3 Komiosarov, A. I, / 7
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ORG: none /\,

\
TITIE: Improvement of the quality of 18Kh2N4VA steel hy electroslag and vacuum arc
melting

SOURCE: Stal', no. 7, 1965, 618

TOPIC TAGS: wvacuum ai-c, slectroslag melting, steel, vacuum melting, carbon monoxide,
silicon, sulfur, manganese, nonmetallic inclusion, steel structure, high quality steel
18Kh2N4VA stnel :

ABSTRACT: Electroslag melting of 18Kh2N4VA steel was performed a 420 rmm diameter |.
crystallizer using ANF=0 and AN-29) flux--with vacuum arc melting\ a 380 mm diameter
',\crystalhzor at a current strength of 6 ka. During electrosiag melting, 20~30% of the
Y'silicon wes contaminated by carbon-monoxide and the sulfur conterw,mwas roduced to
0.006-0.0074, During vacuum arc melting, 25-=35% of the manganese’'was contaminated.
The electroslag and vacuum arc ingots were poured off to & 175-250 mm and 140 tm
squares. The macrostructure of the electroslag parts (140-250 mm) was homogeneous
with no inconsistencies. There were no large inclusions: <there were only individual
point inclusions. Thanks to the directed crystallization, dense macrostructure and
purity as concerns nonmetallic inclusions, the molted metal was more isotroplec than

Card 1/2 UDC: _ 669,18726.001.5
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,open-melted metal. These new metallurgical processes will provide high quality steel

"for large shapes. [-TPR§7
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AUTHOR: _Keys, N. V.; Komissarov, A. I. =27 | ’
ORG: Chelyabinsk Metallurgical Plant (Chelyabinskiy metallurgicheskiy_z_avod) ,6
TITLE: Production technology of_clad steel 3sp-Kh18N1OT '
SOURCE: Stal', no. 9, 1965, 845 ° (% \

TOPIC TAGS: steel, shest metal, weldability, metallurgic furnace/3spKh18N1OT steel

ABSTRACT: A rational design of the pack was selected. "An unsymmetric four-!
layer pack with a 1.08:1.10 ratio of the thickness of the upper part to the ! -
lower part and strips 35-40 mm wide provided for the preparation of sheets |
of identical thickness. The finished output depends on the width of the :
strips. Strips 20-25 mm wide do not guarantee a pack seal. The increase
in pack width from 700 to 800 mm reduges the consumption factor from 2.26
to 1.83. The effect of heating conditions on the weldability of layers in |
sheets was studied. When packs are heated in continuous four-zone furnaces,’
“with bottom preheating, a spaecial heating condition is established in the
soaking zones (1300-1320°C, 3 hours). - The consumption factor was reduced
to 1.9-2.0 at peak operation. This work was done jointly with the Central o
Scientific Research Institute of Ferrous Metallurgy (TsNIIChM) and the
Chelyabinsk Scientific Research Tnstitute of Metallurgy. [JPRS]

SUB CODE: 11, 13 / SUBM DATE: none
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AUTHOR: GCol'dshteyn, Ya. Ye. (Candidate of technical sclences); Balmovskaya, M. V.
(Engineer)’ Kepel'nitekiy, V. G. (Engineer); Keys,, N. V. (Engineer)

RG: Chelysbinsk Institute of Metallurgy (Chelyabinski n.~i. institut metallurgii)'
Chelyabinsk Metallurgical PIan't—%'Cﬁéwﬂ%%nskiy 3xgme'c,a.llurygicheskiy zavod) . or
TITLE: Structure and properties of variously melted structural steel ) 4" 7N

.

Lo

"
P
o

SOURCE: Stal', no. 9, 1966, 837-841 . . .
ghed shunchine M}Jﬂm RO TN »wﬁvﬁg Cnbachon NQ’W‘

TOPIC TAGS: structural s{‘.eel, tuctiltal steel meltiny, structural steel property,

electroslag melting, vacuum arc melting, vacuum induction melting/1BKn2NKVA gtructural

steel, LOKhNMA structural steel, 35Kh2GSMA structursl steel

ABSTRACT: A comparative study hss been conducted of the structure and properties of
18Kh2NLVA (A), LOKhNMA (B), and 35Kh2GSMA (¢) structural steels melted by the
followingl rocesses ( ght of ingots in!zéis shown in brackets): electroslaeg {500 .
and 1000}, vacuum arc 800], vacuum induction [500], electroslag + vacuum arc [us0],
and vacuum induction + vacuum arc [450]. It was found that although none of the
melting processes used affected significantly the strength of steels, all of themn —
more or less improved the notch toughness at room temperature, reduced the suscepti-
bility to temper brittleness (see Fig. 1), and lowered the temperature of transition
to brittle behavior, For instance, the latter temperature of A, B and C steels -
melted by one of the combiped processes dropped from 30—35, 90 end 30C { conventional

UDC: 669.15-194
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26 1 - Fig. 1. HNotch voughness of 18Kh2NhVA steel
!-"‘ 25 versus tempering temperature
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arc melting) to 70—75, 115—120 and 60~—T70C, respectively. The combined m@_ﬁ}_{yg_l
processes also reduce the enisatropy of mechanical properties. However, the degree
of effect depends on the final heat treatment and the carbon content of the steels.
Orig. art. has: 6 figures and 2 tables. (1]

SUB CODE: 11, 13/ SUBM DATE: none
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ORG: Nonc 7, §

TITLE: Research at the Chelyabinck Mctallurgical Plant ' i
SOURCE: Stal', ro. T, 1966, 619-620
“TOPIC TAGS: titanium steel, slag, alloy steel, metal recrystallization

ABSTRACT: The paper contains the following brief reports. Improving the Technologi- v
cal Conditions for Production of EI481 Sﬁiel: A maximum increase in permancnf strength T
was echieved by melting with oxygen and’ loying the metal with ferrocerium|in quanti- | ° i
ties up to 0.5 kg/t in the furnace before removal and 0.7 kg/t in the Iadle. This re-} . -
sults in a considerable increase in the ductility at temperatures of 950-1150°C as welll B
as a sharp reduction in oxygen concentrﬁ}'on. Use of an 1170 kg ingot increases the, .
usable yield by 3-5%. Casting Stainless Titanium-Containing Steel Under a Slag of
Exothermal Briquete: The charge for preparing the briquets consists of ground calcium-
silicon alloy, manganese Ore, fluorite, coarse silicate, sodium nitrate, aluminum pow-
lder and fluorite. concentrate, Consumption of emery wheels for dressing is reduced to ;
0.8 kg/t as compared with 3.5 kg/t consumed whén casting is done with petrolatum; con= ¢
gunption of metal in emery dust is reduced from 12 to 2.6 kg/t which results in an e- j—
conomy of sbout 5 rubles per ton of steel. Improutng tha Quality of Electrio Staal by
Using Dried Oxygen: er starting & silicagel dryer, two forty-ton arc furmces were
supplied with extremely dry oxygen. The moisture content in the oxygen was reduced -
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from 0.6-1.1 to 0.02-0.04 g/m}. This resulted in a reductioq@in the hydrogen content
by 0.43 cm3 per 100 g of metathin high-cardon steel (5hKh15)}°1.02 em3 per 100 g in .
medium-carbon steel (38KhMYuAland others) and 1.69 cm?d per 100 g in low-carbon steel "
_(18K]121\'1ﬂl}\).ﬂ"5 Rejected output for individual grades of steel is reduced by 20-30%. ;
Electroslag )?emelting of Steel in Crystallisers with Square Cross Section: Square cry- '
stallizers with an upper cross section of 300x300 mm and a lower cross section of
350x350 mm may be used in electroslag remelting to produce ingots weighing 1.3 tons
which are suitable for rolling on an 800 mill. The crystallizer has a smaller cross.
section than the circular type which reduces flux consumption by 15 kg/t for o slag
bath of the same heigh% The elongated shape of the ingot means that the quota per ton

!
of steel may be reducediby approximately 2% at the previous cutting height. Fproving {
the 'Quality of Kh18N10T\Steel Made in Large Electric Furnaces: Kh18BN1OT steel was . 3
melted in 100 ton electric furnaces with partial titanium alloying during extraction. ]
Half of the required quantity of titanium was introduced in the form of 30% ferroti- '
tanium before extraction of the melt and the rest was added in the form of titanium !
sponge briquets on the bottom of the ladle. The assimilation of titanium was scmewhat ;
reduced (from 47 to U6%) although melts containing less than 0.45% titanium were re- :
duced from 20.4 to 11%. The proportion of melts with a silicon concentration of more Lo
than 0.60% was reduced from 19 to 6.5%. No melts contained more than 0.70% silicon.
The lower silicon concentration made it possible to increase the consumption of ferro-
silicon for deoxidation by 100-200 kg/t which increased chromium reduction from 0.65
to 1.01% while the consumption of ferrochromium_yae reduced by I kg/t of umble metal.

V.

e I
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There wus no change in metul quality. Teeming Sl;acl‘ frem Electric Furnaces Using Exo-
thermal Slag Briquets: Steel from arc furnaces vith a capacity of 40 and 100 tons was
teemed with exothermal slag briquets of the following composition with respect to dry
mass: 5% aluminum powder, 17% each manganese ore and calcium-silicon alloy, 16% neph-
eline, 32% fluorite, 7.5% sodium silicate, 25% coarse silicate and 3% graphite. Bri-
quets measuring 420x210x30 mm (8.0~8.5 kg mass) were prepared on water glacs (6-7%
above 100%). Briquet consumption was 3.0-3.5 kg/t. The surface quality of stainless
steel ingots was improved by a factor of 3-4, Labor in dressing was considerably re-
duced by the absence of "collars" and surface defects. The quality of structural steel
was improved: ordinarily the fraction of rolled products in the first and second
classes of defectiveness with minimum dressing was about 15%, vh&{e the fract{pn in th
experimental melts was 80%. Improving the Durability of Kh15K60 \and Kh20880 'Alloys:
Small ingots (150 and 200 kg) were used for improving the uniformity of distribution
of rare earth elements within the metal and increasing its ggggjlit'.‘{Ferroccrium'waa
added to the ingot moldv{n quantities of 0.7-1.5 kg/t. The metal in experimental in-
gots cast at the Beloretsk Metallurgical Combine showed satisfactory ductility during
forging and reduction. Addition of Terrocerium increased the durability of the wire (
from 62 to 91 hours with a further increase to 97 hours with the use of a mare improve
process developed at the Chelyabinsk Scientific Research Institute of Metallurgy.
(Translation of first seven reports] .

SUB CODE: 11, 13/ BUBM DATE: None
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, ORG: _Chelyabinsk Metallurgical Combine (Chelyabinskiy metallurgicheskiy kombinat )

kY

; TITLIE: Replacement of high-alloy Khl2N13 steel with steels having lower nickel content

i SOURCE: Stal', no. 7, 1966, 625

TOPIC TAGS: high alloy.steel, metal casting / Khl2N13 high alloy steel

.1 ABSTRACT: Steel 1(}123N65ﬂ bdoes not differ ‘essentially in its properties from
Kh23N13 and it is recommended that it be used for casting of hoat-resn.stlnb and

| scale-resisting parts instead of the latter; for castings operating in corrosive
i media, Khl8N9TL steel should be “sed. [JPRS. 37,7581 / i

SUB CODE: 11, 3\ / SUBM DATE: none

by .
Card 1/1°7 UDG: 669.15-19%,.00L.5

T PP S5 /ZJ’/

AL R o 55 b

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721620007-6"

i uﬂ!,&»}a‘o“.‘p“‘»"! «1“}5"‘#‘

&i




"APPROVED F :
D FOR RELEASE: 09/17/2001  CIA-RDP86-00513R000721620007-6

g .
sl LB .
A A

EWD()/EWT (m)/EWP(t)/ETT/ENPc)__
(~,N)  BOURCE CODE:

i

13P(0)___JdD/WW/X o
UR/0133/66/000/007/06h2/06h3 g
£y

3%

09121=6 ,
L ACC NRi  AP60318h2

N. V.; Komissarov, A I,
\

AUTHOR: Keys,

‘ORG: None

li'l‘ITLE: Research at the Chelyabinsk Metallurgical Plant :

SOURCE: Stal', no. Ty 1966, 6h42-6L3

EOPIC TAGS: metallurgy, bimetal, metal forging

ABSTRACT: The pnpe(/ contains the following briefl reports. (<Improving the Quality of
f;Ib‘J? Alloy: Cracksiin & bar 32 mm in diameter made from EI61T alloy are coused by rolls
ing overheatemundercooled metal. This phenomenon ig eliminated by reducing the.
prerolling temperature in the continuous furnace from 1160-1180 to 1140-1150°C. This
treatment resulted in a reduction of rejects for cracks and made it fpossible to reduce
the dismetric margizz for grinding. Reducing pecarbonization of R18 | steel by Using a
Protective Coating VA freshly prepared rotective coating of water glass (65%), fire
clay (20%), Carb?‘%undum (6%), graphite\g() (3%) was applied by
bruuh in oan cve Joyer up to 1 mm thick on the high speed steel before heating of
bquare bars measuring 160-190, 110 and 85 mm. The ppecimens were then dried at room
?’.emperature for at least ten hours. A1l types of products made from the coated blanke
atisfied the requirements on decarbonizing gtandards, while 27.3% of the specimens

6%) and commercial borax
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forged frqv uncoated blanks showed a decarbonized layer deeper than the permissible
standard.\'The reduction in waste mqul increased the usable yield by 3-4%, Forging
Yacuun-Arc Remelted Ingots of ShXh15|3teel without Roughing: 1t is conventional prac~
tice to rough vacuum-arc remelted ingots until all traces of the so-called "corona"
are removed. Hard steel ingots, in particular those made from ShKhlS5, must be slowly
cooled and annealed before roughing. In order to reduce the technological cycle,
forging of the ingots without roughing was introduced after slow cooling in the pits.
The ductility of the unroughed ingots and the surface finish of intermediate blanks
130 mr square were satisfactory. The yield of ussble metal was raised by 2-3%. Ef-
fect of Technological Factors on Forging of Specimens for Testing Long-Term Strength
and Mechanical Properties: It was found, on’the basis of an evaluation of the macro-
structure of specimens and tests whic ere conducted that variations in the tempera-
ure to which specimens of EIh37BU-VvD | loy were heated before upsetting in the 950-
060°¢ range had no significant effect on macrostructure although an optimum is ob-
served at 1020-1040°C. The Tfine-grain macrostructure of upset specimens is due to
underheating during quenching, and in some individual melts--to high carbon concen-
kration (0.07%). The coarse-grained macrostructure of individual melts is due to low
%arbon concentration (below 0.04%) in EIL37BU-VD 8lloy and is a consequence of in-
creased sensitiyity of low-carbon metal to overheatingdbefore quenching and forging. —
ﬁevelopment of Zechnology for Production of Bimetal Shégt: The breaking point of bi- '
etal sheets of\St. 3+1Kh1BN1OT 8-10 mn thick was 46-5T kg/mm? (451-559 MN/m2); yield
int 29-33 kg/mm? (284-32L MN/n2); relative elongation 65s30-38%; shearing strength [—

b | .

KX
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¢ cheets 10 mm thick and 3% of .

18-30 kg /mm? (171-294 MN/mmz). llowever, about 5% of th
lthe sheects 8 mm thick did not oatisfy requircments for strength of adhesion between
2 (147 MN/mm2). The packels ghould be

layers--shearing strength was below 15 kg /mm
e sheets of jdentical thickness. Nearly

rolled with a negative deflection to produc

all sheets meet the required standards if the thickness ratio of the upper sheet to

the lower is kept within 1.0 . um flattening thickness. In order to

prodice an 8-mm sheet of a given thickness, the length of the stainless plate should
while the length should be at least 200 mm

ve at least 150 mm greater then the width,
greater then the width for a 10-mm sheat. {(Translation of reports 1, 2, 3, 4 end 71
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.. KEYSAR, A.F. (Yaroslavl')

Labor and the postnatal period in thrombocytopenia (Werlhof's disease)
requiring urgent splenectomy. Kaz.med.zhur. no.5:72-73 §-0 *60.

(MIRA 13:11
(PURPURA (PATHOLOGY)) 3:11)
( SPLEEN--SURGERY )
(LABOR, COMPLICATED)
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KEYSAR, A.P;

DAVIDSON, B.S,

Protracted pregnancy, Kaz, med, zhur. no, 2151-53 Mr-Ap 161,

1, Akushersko—ginekologicheakoye otdele
bol'nitey Severnoy gheleznoy dorogi (na

A.P, Keysar),

(MIRA 14:14)

niye Yaroslavskoy dorozhnoy
chal'nik otdeleniya -

(PREGNANCY, PROTRACTED)
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KEYSAR, A.P.; BRLYAKOVA, B.V.

Acute toxic dystrophy of the liver

1 gine 37 no.2199-100 ¥ 161,
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in a pregnant woman., Akush,
(MIRA 14:3)

1. Iz akushersko-ginekologicheskogo otdeleniya (nach, A.P. Keysar)

Yaroslavskoy dorozhnoy bol'nitsy

8evernoy zheleznoy dorogi.

(PREGNANCY, COMPLICATIORS OF) (LIVER—DISEASES)
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Birth of twins in a y
oman
2T, 1o, 1:65-6¢ o '&owith a uterus bicornis, K?z. med,
MIRA 15:3)

i.;denkualem;:rakx-gin;:oi.og:)lcgeskoye otdeleniya (nachal'nik
-~ AP, ar
Sovermey holonnsy dzr oed. aroslavskcy dorozhnoy bol'nitsy
(UTERUS-—ABNOR!-HTIES A
ND DEFORMITIE
(BIRTH, MULTIPIE) 1)
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report presented at the Intl. Conference on High Enoryy Pupalca, Grneva,
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: Improving Dosert Pasturos by Supplomentary
Sowing and planting of Forage Flants,

*Tre Uzb. n-i. in~ta zhivotnovodstva, 195 VYD 4
2, 10031 s 1957, vyp
:The desert pastures cf Uzbekestan are charactor-
ized by very small and unstable crops of fodder
nlants, In order to improve them, the best

fodder crops to be ussd among shrubs are Arthroph:
porsicum, Haloxylon aphyllum,*and among semi-
shrubs, wormwood (Artomesia).They represent
valuable forage plants and are well consumed

by shesp, -~ K, V. Tatariyskays

* and the Russianthiatle (Salsola rigida)
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KXEYSER, Ya, ‘S‘::_ inzh.-mekhanik (Stantsiya Khmel'nitskaya, Yugo~Zapadnoy dorogi).

Improving an acceleration device. Put' 1 put. khoz. no. 7:44 J1 158,

(MIRA 11:
(Railroads--Tools and implement n) 7
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KEYSERMAN, G.L., $rsh,

Shipbuilders of Leningrad preparing to
L greet the 22nd Congress
of the CPSU, Budostroenie 27 no.10:4-6 0 'Gl, o
_ ' (MTRA 14:12)
1. Glavnyy spetsialist Upravleniya sudostroitelinoy promyshismnosti
Leningradskogo sovnatkheza,
(Leningrad - Shipbuilding)
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TITLE:
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SOURCE :
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(In-m neorgan. i fiz. khimii AN AzerbSSR)

TOPIC TAGS: yttrium, indium, gallium compound , sulfur compound

ABSTRACT: Yttrium sulfogallate, YGaS;, and yttrium sulfoindate, YInS3, were synthe-
sized and theip crystallographic structures, elemental composition, stabilities, and
electrical conductivities were examined. The work is part of an extensive program,
presently being carried out at the Institute of Inorganic and Physical Chemistry, Aca-
demy of Sciences AzerbSSR, aimed at finding new types of semiconductors. The YGaS,
and YInS3 were prepared by fusing mixtures of the elements in stoichiometric ratios in
sealed quartz ampoules evacuated to 141073 mm Hg. Initially, half of an ampoule was .
slowly heated in a furnace to 1000°C while the other half, outside the furnace, was
cooled with water. Then, the whole ampoule was placed inside the furnace and held
there for 2 hrs at 1250°C, It was found that YGaSj has a hexagonal crystal lattice.

Synthesis and study of yttrium sulfogallate, YGaSj, and yttrium sulfoindate,
r 17 7%y
Azerbaydzhanskiy khimicheskiy zhurnal, no. 1, 1966, 112-115
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IGNATOV, V.A.; KRYSERUKHSKIY, M.G.
B a2

Colorado beetle control in Kalinin
grad Province, Zaghch. .
ot vred, 1 bol. 5 no. 8:46-47 Ag '60. (HIRAGB:R;Mt

1. Hachal'nik Kaliningradskoy kompleksnoy ekspeditsii (for

EZilEOV);. i.dhv:d\:ﬁuls:hchiy opornym punktom Vsesoyuznogo
no-igsledovatel'skogo institut h

S g a zashchity rasteniy (for

(Ealiningrad Province--Potato beetle)

TSRS
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ESYSERUKHSKIY, M,G,

Efficient preparations againat the Colorado bectle
23 . Z hel 0 3V,
ot vred. i bol, 6 no.3:52 Mr 161, (:én: ]l5x-‘2§t

1. Zaveduyushehiy Xaliningradskin .
punktom Vsesoyuzn i
zashehity rasteniy (for Keyserukhakiy), yuznogo Instituta

(Potato beetle)

(Insecticides)
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KEYSERUKHSKIY, M.G.

L

Effectiveness of DDT and hexachlorotcyclohexane “against the Colorado
beatle as related to the form and method of their use, Zaghch,rast,
ot vred. 1 bol., 4 no.sFLiflkp %59,

o (MIRA 1635)

(Potato be etle-Exterminatidn) (Insecticides)
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KEYSERUKHSKIY, M.G.

Insectary of the Kaliningrad Branch Station of the A11-Tni
Ingtitute of Plant Protection, Zashch.rast,ot vred,i bol, 0;

no.4353 Ap 162, 4 (MIRA 15112)

1. Zaveduyushohiy Kalinigradakim o rym punktom Vsesoyazn
instituta zashchity rasteniy, 7 sene o8
(Kaliningrad—-Entomological research)
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KEYSERUKHSKIY, M, G.; SOKOLOVA, G, S., mladshiy nauchnyy sotrudnik

Elimination of focuses of the Colorado bettle, Zashch, rast,
ot vred. 1 bol, 5 no.6:148 Je 160, (MIRA 16:1)

1. Zaveduyushohiy Kaliningradskim opornyn punktom Vsesoyuznogo
instituta zashohity rasteniy (for Keyserukhskiy), ynos

(Potato beetle—Extermination)
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KETSERUKHSKIY, M,G.

Kaliningrad Branch Station of the All-Union Institute of Plant
Protection, Zashch, rast. ot vred. i bol, 6 no.11:11 K %61,
(MIRA 16:4)

1, Zaveduyushchiy Kaliningradskim opornym punktom Veesoyuznogo
instituta zashchity rasteniy,

(Kaliningrad Province-—Potato beetle—Extemination)
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HOVOFASTOVSKIY, D.D.; KRYSRVICH, E.I,
bar'z, 2 hy PR s

Hygienic evaluation of "lignofol® \pqnelg. 01g.1 san, no.5:50-51 My 'Sk,
(MLRA 7:5)

1, Iz Kiyevskoy gorodskoy sanitarno-epid
pidemiologicheskoy stantsii,
(Plywood) (Industrial hygiene) Y

s hefetny
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topayry st wad edeenad plond. Lomit, L orerel, krovi. 1:164--168
D (MIRA 18210)
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KEYSIN, E. T

25492 KEYSIN, £. M, Rolb krotov v pasprostranenii Monocystidae zemlyanykh chervey.,
uchen, zapiski (leningr. gos. ped. in-t im, Gertsena) t. ILXX, 1946, 8 171 - 74

~- biliogr: S 173 - 7L,
30: letopis! Zhurnal Statey, No. 30, Moscow, 1948
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KEYSIN, Yo M,
HEASIN, YoM,

First International Congress of Histochemistry and Cytochemist
TSitologiia 3 no,3:374~376 My-Je '6l, (MIRA IL:Z)
(CYTOLOGY~-CONGIESSES)
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