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was determined, and an attempt was made analytically to solve the
problem of distribution of pressure 1n the deformation region.
The measurements of the specafac pressure were carried out under
industrial conditions on a cold-reducing mill X T-32 (KhPT-32).
Specially designed rolls (300 mm 1n diameter) permitted direct
determination of the pressure at 51X points of the pass with the
aid of six carbon pressure gauges of the membrane type.
constructed DY TsNIITMASh. Fig.l shows the expanded pass with
the location of the pressure gauges indicated by dots and their
distance from the wide end of the pass given 1n mm. Each of the
two semi-circular rolls accommodated three of these gauges 1D the
manner shown in Fig.2. All gauges were located in the plane of
the crown of the pass. the problem of distribution of pressure
across the groove being outside the scope of this investigation.

The electrical pulses, generated by the pressure gauges , were
recorded on a photographic film with the aid of a magncto-electric
oscillograph NCS -14 (poB-14). The groove and the mandrel were
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designed to give a pass which tapered from 34 x 5.0 to 23 X 1.0 mm.

The pressure measurements were carried out during rolling of tubes

of aluminium alloys AMT (AMG), Q-1 (D-1) and [X-16 (D-16). The

stock (33.2 outside diameter, 3.0-3.2 mm wall thickness) was rolled

to the following final sizes: 23 x 0.75, 23 x 0.83, 23 x 1.0,

23 x 1.1, 23 x 1.5, and 23 Xx 1.75 mm. Both the roll grooves and

inside walls of the tubes were lubricated with mineral oil. The

magnitude of feed was determined from the number of reversals per

100 mm of the length of the stock rolled. Owing to the

difficulties encountered in measuring the pressure at normal

rolling speeds, a speed of 10-12 reciprocal revs/min was used in

the experiments. In addition to the specific pressure, the total .

roll pressure vas measured with the aid of a gauge accommodated in —

the roll housing. Preliminary to experiments proper, a formula was

derived for the critical angle, B, in the plane of the groove

crown, and the values of this angle and of the contact angle ©g,

were calculated for various feeds, m. It was shown that at

small m (e.gs m = 1.5 mm) p< O for the entire length of the
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pass; this means that under these conditions the metal lags behind
the rolls in the entire deformation region. At large m,

p > 65, and the deformation region (contact zone) comprises two
zones: a zone where the metal lags behind the rolls, and the zone
of forward slip, the latter increasing with increasing m. (Fig.3) .
Measurements of specific pressure, P, were carried out at

m = 4-12 mm, i.c. under conditions of 2-zone deformation region.
The results for alloy D-1, rolled to elongation = 5.4, are
reproduced in Fig.%4 where P (kg/mme) is plotted against the
distance, X (mm) from the wide end of the pass, the three curves
relating to data obtained at m = 6, 8 and 11 mm. It will be sSeen
that p varies along the passS, passing through a maximum at a
point approximately 180 mm distant from the wide end of the pass,
the magnitude of the pressure peak increasing with increasing m.
The ascending por curves in Fig.h correspond to the
rolling stage during which the wall thickness is considerably
reduced and the metal is rapidly work-hardened; the descending
parts of the curves correspond to that stage of the process during
which the reduction of the wall thickness attained rapidly
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decreases. The results of some other experiments are also

reproduced graphically. In Fig.5, P (kg/mmz) at various points

of the pass during the forward movement of the rolls, is plotted
against m (mm), the curves obtained for alloy D-1, rolled to

v = 4.34, relating to points at a distance of 53, 99, 140 and

177 mm from the wide end of the pass. Fig.6 shows how P at

various points of the pasS (distance from the wide end of the pass
indicated by each curve) varied with the magnitude of the absolute
deformation (Ot, the graphs relating to the forward movement of

the rolls in rolling alloy D-1 to 1Yo = 5.13. The effect of the
relative deformation, (pt/t,) x 100%, on P is illustrated in

the same manner (and for the same rolling conditions) in Fig.7.

In Fig.8, p is plotted against the final thickness, ty (mm) /
of the tube (the upper horizontal scale) and against the total /
elongation, %o, (the lover horizontal scale); the curves, -
det ermined for alloy D-1 (wall thickness of the stock = 3.1 mm)

rolled at m = 7.8 mm, relate to points of the pass whose distance

(mm) from the wide end of the pass is indicated by each curve.
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In the sccond part of the investigation, the average specific

pressure pep Was determined from the measured magnitude of roll i
pressure Pg , and calculated contact area Fg. The results /
obtained on various materials rolled on cold-reducinf mills, //
XN T-32 (KnPT-32} xnT-11/2 (KnPr-11/2) and xnT -2 /5 (KhPT-21/2)

are reproduced graphically in Figs. 9-11, all of which relate to

the forward movement of the rolling process. Fig.9, relating to
copper, rolled on mill KhPT-11/2 (m = 6.3 mm, wo = 4.95) shows

hovw pcp (kg/mm2) varied with the distance, X {mm) from the

wide end. In Fig.10, ©Pp¢ is plotted against m (mm); the

curves, constructed for alfoy D-1 rolled on mill KhPT-32

(uo = 4,13), relate to points of the pass whose distance from the

wide end is shown by each curve. The same relationship for brass

S -62 (L-62) rolled on mill KhPT-11/2 to ue = 4.95, is

illustrated in Fig.1l1. To explain the fact that p¢ was found

to be practically independent to m, the present autgors

postulated that the variation of m brings about redistribution of

the additional pressure across the pass so that although the
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pressure at some points may increase, its average value remains
the same. Fig.12 shows the hypothetical distribution of

pressure across the pass; for the sake of clarity, the semi-circle
representing the circumference of the groove is shown as a straight
line J{Ry 1long, where Ry is the radius of the groove: graphs
a and 6 relate to rolling at m = 4 and 12 mm respectively.
Based on the results of the present investigation, an empirical
formula for Pcp was derived in the form

pCp = op \'l + -—-—7.9 \:E-i/ (5) /

where og - U.T.S. (kg/mmz) of the metal rolled, corresponding to
the degree of work-hardening attained in a given point of the pass;
f - coefficient of friction betveen the metal and rolls; D - roll

diameter, mm; t3 - wall thickness of the stock; tg - wall
thickness of the tube at the point of the pass for wvhich Ppcp is
Card 7/%¥0
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calculated. The above formula (which is applicable only when the —
reduction in the wall thickness of the tube 1is not less than

0.04 mm) gave results which were in good agreement with the
experimental data. In the last chapter of the present paper the
distribution of pressure along the momentary deformation region
(contact zone) is analytically studied, and two formulae are
derived for the pressure in the zones before and after the neutral
point (referred to as the lagging and forward slip zones). The
values of pressure, obtained with the aid of these formulae, agree
with experimental data only for the narrow end of the pass.

The results of the present investigation can be summarized as
follovws. (1) The diagram of the distribution of pressure along
the deformation region constitutes an arched curve which is
characteristic for a 2-zone deformation’ region, and which supports
the postulated existence of a "eritical” section in the plane of
the crown of the pass. (2) The specific pressure reaches a
maximum approximately in the middle of the pass. The peak pressure
is 2-2.5 times higher than the U.T.S. of the metal rolled.

Card 8/

APPROVED FOR RELEASE: Tuesday, August 01, 2000

CIA-RDP86-00513R0012396



i almost linearly with increasing m, the increase being more

"APPR :
"APPROVED FLEASE. Tuesday, August 01, 2000  CIA-RDP86-00513R001239

= - - - L . R c-l AT A 1 = N IR p—

s/509/60/ 000/ 004/ 009/ 024

' E193/E183
Spécific Pressure in Cold Rolling (Cold Reducing) of Tubes

(3) Near the leading (wide) end of the pass, the specific pressure !
i is practically independent 'of the magnitude of feed, m. Near .
1 the exit (narrow) end of the pass, the specific pressure increases
pronounced in sections'corresponding to small wall thickness of )
the tube. (4) With increasing total elongation (or decreasing
final wall thickness) the specific pressure increases hyperboli-
cally. (5) The average specific pressure is practically
independent of m. (6) The average specific pressure can be
calculated (with accuracy sufficient for practical pnrposes) from

a formula derived by the present authorse.

There are li4 figures, 3 tobles and 6 Soviet references.
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PERIODICAL: Akademiya nauk SSSR. Institut metallurgii.
Trudy, No. &, 1960. Metallurgiya, metallovedeniye,
fiziko-khimicheskiye metody issledovaniya, pp.135-140.

TEXT: Many of the mechanical failures, encountered in the
cold-reducing process (seizure of the stock, bending of the rod
supporting the mandrel, excessive vear of various parts of the

feeding mechaniam) are caused by axial loads which, in addition,
constitute & factor limiting the protective capacity of the mill.

1t was for these reasons that the present investigation, \/
concerned with axial loads in rolling non-ferrous metals and

alloys, was undertaken. The measurements were carried out on
cold-reducing mills xNT-11/5" (KhP’I‘—ll/z") and XnT-Zl/z"
(xnpr-21/2"), used for rolling copper and brass tubes. The

axial loads, acting directly on stock, were measured with the aid

of carbon pressure gauges, mounted in a special device attached to

the end of the stock. ~In the case of mill KnpT-11/2, only the
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compressive loads were measured; the device used during rolling
on mill KhPT-21/2" was designed to measure both compressive and
tensile loads. A general view of this device is reproduced in
Fig.l, which shows & cylinder (1) to which the stock (2) was
rigidly attached, and flanges (3) and (4); the compressive loads
were measured with the aid of three carbon gauges (5), similar
gauges of the membrane type having been used to measure the tensile
loads. The electric pulses generated by the gauges were recorded
with the aid of a magneto-electric oscillograph noE -14 (POB-14).
In addition to the axial loads, the roll pressure was also
determined. In the case of mill KhPT-ll/a". the measurements were
carried out during rolling of copper and brass tubes through six
different passes. Mill KhPT-zl/z" was used to study the
variation of axial loads during rolling of brass tubes through a
tapered pass (61 x 6 - 36 x 3 mm) and through a 4-zone pass

(61 x 6 - 38 x5 mm). Some of the typical results are r eproduc ed
graphically. In Fig.2, the roll pressure, Pe (kg, left-hand
scale) is plotted against the distance, x (iom) from the leading
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end of the pass, curves 1 and 2 relating to the forward and
reverse movements of the rolls respectively. Similarly, curves

3 (forward movement) and 4 (reverse movement) show the variation of
the axial load, (kg, right-hand scale). The results,
reproduced in Fig.2, relate to copper tubes rolled on mill KhPT-1z"
through a pass 4o x 3 - 27 x 0.8 mm, the other rolling parameters
being ¥, (elongation) = 3.9 and m (feed) =_8.3 mm. The results
for brass /1-68 (L-68) rolled on mill KhPT-21/2" through a 4-zone
pass 61 x 6 - 38 x 3.0 mm (po = 2.9, m = 4 mm) are reproduced in
the same manner in Fig.3, except that in this case Py is given in
tons. In Fig.4, the axial load Q3 (kg) is plotted against the
distance x (mm) from the leading end of the pass, curves } and 2
relating respectively to the forward and reverse movement during
rolling of brass L-68 through a tapered pass 61 x 6 - 36 x 3 mm

(vo = 3.5, m = 4.0 mm). The combined effect of the variation of
feed, m, and elongation, uo, On Qs (kf) during rolling of

copper (reverse movement) on mill KhPTr-11/2", through a pass

4o x 2 - 27 x 0.8 mm, is plotted against m (mm), curves 1, 2 and
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3 relating to uo = 3.0, 3.9 and 5.6 respectively, see Fig.5). =

In Fig.6, Q3 (kg) during rolling of brass L-68 on mill KhPT-11/2"
through a pass 36 x 3 - 24 x 1 mm (o = 3.9) is plotted against m
(mm), curves 1 and 2 relating respectively to points at a distance
of 154.7 mm from the leading end of the pass (forward movement) and
126.7 mm (reverse movement). In the final experiments, the effect
of various lubricants on Q3 was studied. The results, obtained
during rolling of brass L-68 on mill KhpT-11/2" through a tapered
pass 36 x 3 - 24 x 1 mm (po = 3.9, m = 8.3 mm), are reproduced in
Fig.7, showing the variation of Qg due to change of the
lubricant, curves 1 and 2 having been constructed for the forward
and reverse movement of the rolls, and the experimental points £
relating to an oil/graphite mixture (open circles), solidol (full
circles), emulsol (full triangles), and mineral oil (full squares).
The main conclusions reached by the present authors can be
summarised as follows. (1) In analogy to the roll pressure, the
axial loads during cold reducing of tubes vary along the pass.

The axial loads during the reverse movement are considerably higher
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than those during the forward movement rolls, constituting 8-10%
of the roll pressure in the former, and only 2.5-6% in the latter
c ‘case. If, therefore, seizure of the stock occurs, it probably

: ti takes place during the reverse movement of the rolls.
: (2) Two-fold increase in the feed increases the axial loads
1.5-1.8 times; a similar increase in the wall thickness 0. the
stock increases the axial loads by a factor of 2.3.

(3) Minimum axial loads are ensured by using an oil/graphite’
mixture for lubrication; mineral oil, used for this purpose,
raises the magnitude of the axial loads to its maximum.
There are 7 figures, 2 tables and 2 refererices: 1 Soviet and
1l German.

i L. oot

\

0w

Card 5/9% )
. s . . s . B e -

APPROVED FOR RELEASE: Tuesday, August 01, 2000

CIA-RDP86-00513R0012396



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86 00513R001239

FIER B3GR B | FAZ LESR e

5/509/60/000/004/011/024
£193/1183

AUTHORS: ravlov, I.:s., and riryazev, D.I.
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TITLY: “ Investigation of the Total Roll Vressure During Cold
Rolling {(Cold Reducing) of Tubes

PERIODICAL: ~kademiya nauk S5.5R. Institut metallurgii.
Trudy, No. %4, 1960. Metallurgiya, metallovedeniye,
fiziko-khimicheskive metody i=<ledovaniya, pp.l4l-149

TEXT: The object of the present inves~tigation was to study
the effect of various parameters of the rolling process on the
pressure exerted on the rolls during cold reducing of tubes made
of aluminium alloys [ -1 (D-1; and AMU (AMG), brasses JL-62
(L-62) and .. -68 (L-68). German silver, and copper. Mills
xMT=1 " (KhPT-1%7"), XN7 227" (KhiT-2%"), X1 T -32 (khi'T-32) and
=75 (KhPT-75) were u: *d in the experxments. and the measure-
cents were carried out with the aid of carbon pressure gauges
accommodated i1n the housing of the rolls, the electrical pulses
generated by the gauges being recorded by a l4-loop oscillograph
"oE -14 (POB-1%). The long-term object of the investigation was
to gather data that could be utilized for improvement of the roll
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pass design developed at Katedra prokatki lnstituta stal:
(Mechanical Rolling Department of the >Steel Institute). [lo this
end., ihe passes 1n the rolls used in the present investigation were
calculated from the formulae due to [.M. Paviov et al. {(Ref.3):

ta
[, [
tx T X (1)
u o -1 s -n) -
L
'_—X;‘- 1 - e IR ¢
1 - e 1 \ /
t
[4 Z
and tx - o
— . t2)
us 1 /l X X 1
v vt s 4= - - -~
1 — no 2 )

where: ty - wall thackness (min) at the given point of the pass;
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t, - wall thickness (mm) of the stock; ug = tz/ty,- total
reduction in the wall thickness; ¢{ - length (mm) of the reducing
portion of the pass; x - the coordinate (distance from the wide
end) of the given point of the pass (mm); nj and nz - constants
(n] = 0.64, ng _w0,1). Formula (1) was used to design the
roll passes for mills KhPT-2%" and KhPT-75, formula (2) having
been used for the two other mills. Some of the results obtained
during rolling of alloy AMG (mill KhPT-32) through a tapered pass
34 x 3 - 23 x 1.0 mm (elongation uo = 4.32, feed m = 8.0 mm),
are reproduced in Fig.l, where the roll pressure P (kg, left-
hand scale, lower curve) and the decrease Atx (mm, right-hand
scale, upper curve) in the wall thickness are plotted against the
distance x (mm), from the leading end of the pass. In Fig.2,
P (kg) is plotted against the distance ?p {mm) from the leading
end of the pass, curves 1 and 2 relating respecctively to the
forward and reverse movement of the rolls of the mill KhPT-75,
used for rolling alloy D-16 through a 4-zone pass 54 x & -
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<

35 x 1.75 mm (m = 10 mm). In Fig.3, Pg (kg) during the forward
movement of the rolls (mill KhPT-1%" used for rolling copper
through a pass 40 x 2 - 27 x 0.8 mm) is plotted against feed m
(mm), curves 1, 2 and 3 relating to rolling to attain elongation
¥o of 3.0, 3.9 and 5.6 respectively; the variation of Pg
during the reverse movement under the same conditions is similarly
illustrated in Fig.%. The effect of elongation, o, is
illustrated in Fig.5, where Pg during the forwvard movement of
the rolls is plotted against 1y, graphs (a) and (b) relating
respectively to points at a distance of 99 and 140 mm from the
leading end of the pass: the graphs were constructed for alloy D-1,
rolled on mill KhPr-32 through a pass 34 x 3 - 23 x 1 mm

(m = 7.9 mm). Fig.6 shows Ps (at x = 177 and 53 mm) as a
function of the absolute deformation At (mm), the data having
been obtained during rolling of alloy D-1 on mill KhPT-32

(po = 4.13). Fig.7 shows Pg (at x = 201.5 and 59.5) as a
function of the relative deformation At/t x 100% . the curves
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having been constructed for copper rolled through a pass 32 x 3 -
20 x 1 mm (pgy = 4.65). In Fig.8, Pg at x = 94.7 mm (curve 1)
and x = 235.7 mm (curve 2) is plotted against the wall thickness
t, (mm) of the stock; this graph relates to brass L-62 rolled
through a pass 38 x 3 - 25 x 1 mm (forward movement). The
results reproduced in Fig.9, where Ps 1is plotted against the
rolling speed n (reciprocal revs/min), relate to alloy AMG,
rolled on mill KhPT-32, through a pass 29 x 3 - 18 x 0.8 mm

(m = 7.8 mm)- Finally, the results of lubricating tests are
reproduced in Fig.10, where Py is plotted against various types
of lubricants used in the rolling of brass L-68 on mill KhPT-¥;" _
through a pass 36 x 3 = 24 x 1 mm (po = 4.65, m = 8.3 mm),
curves I and II relating to the forward and reverse movement
respectively. The type of lubricant is shown as follows: open

circles - oil/graphite mixture; full circles - solidol; full
triangle - emulsol; full circle (on the extreme left) - mineral
oil. The following conclusions were reached,
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(1) Irrespective of the size of tho mill and type of alloy rolled,
more favourable distribution of the roll pressure along the pass
is obtained if instead of a i-zone pass, a tapered pass calculated
from the formulae (1) and (2) is used. Since the maximum roll
pressure in a tapered pass is 1.5 times lower than that in a
bozone pass, the introduction of the former in industrial practice
should increase the output of the mill and improve the quality of
the product. (2) A two-fold increase in the feed increases the
roll pressure by a factor of 1.3-1.5. (3) In rolling tubes to
the final wall thickness > 1.3 mm, the increase in the roll
pressure due to increased feed is approximately the same as that
due to incrcased elongation; when the final wall thickness is
below 1.3 mm, the effect of elongation becomes more pronounc ed.
(4) Doubling the wall thickness of the stock increases the roll
pressure by a factor of 1.2 during the forward movement, and by a
factor of 1.3 during the reverse movement of the rolls.

(5) Within the range of the rolling speeds studied
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(10-80 reciprocal revs/min), the roll pressure remains practically

constant. (6) Best results (lowest roll pressure) are obtained
or lubrication. However,

when an oil/graphite mixture is used
this lubricant is difficult to remove from the finished product,
idol is recommended instead.

and the application of emulsol or sol
There are 10 figures, 1 table and 4 Soviet references.

Pe
26000
22000
Fig.8 18000}
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B111/E135
AUTHORS: Belosevich, V.Key anq_ggg;ggz:;:g:_ﬁuoscow)
PITLE: The Destruction of Metal under the Influence of a
Technological Lubricant During Rolling

PERIODICAL: Tzvestiya Akademii nauk SSSR,Otdeleniye gekhnicheskikh
nauk, Metallurgiya i toplivo, 1960, No.5, PP 224-226

TEXT: It is pointed out that the jnfluence of 8
technological Jubricant on the process of cold rolling was
investigated mainly from the point of view of its influence on the

sheets obtaineble on 8 given rolling equipment. The lubricant can
glso have a gtrong influence on the quality of the surface of

sheets. This is illustrated by examples of steel strip from steel
c8 -08 (SV-OS) rolled with casyor and palm oil (Fig.l) and stearic
acid (Pig.22) and titenium gtrip rolled with natural wax (Fig.26) .

AN

ve caused by some gpecific phenomena in the focal point of
deformation which, apparently, were not yeb investigated.
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AUTHORS : Pavlov, I.M, and Mekhed, G.N.
TITLE: Determination of the Resistance to Deformation of

Metals in Impact Bending and Tension

PERIODICAL: Akademiya nauk SSSR, Institut metallurgii., Trudy,
No.7. Moscow, 1960, pp.3-14, Metallurgiya,
metallovedeniye, fiziko-khimicheskiye metody
issledovaniya

TEXT: Proper understanding of the behaviour of polycrystalline
aggregates deformed at elevated temperatures at high rates of )
strain, has an important bearing on the problems of selection, ;>
design and construction of equipment for hot plastic working of
metals., Owing to experimental difficulties, encountered in

studies of the resistance to deformation of metals sub jected to
dynamic loads, data yielded by static tests or obtained by indirect
dynamic methods have been used for this purpose, leading often to
erroneous results, The object. of the investigation described in
the present paper was to explore the possibility of using a direct
method to obtain accurate data on the load-strain-time

relationship for metals, deformed under conditions of dynamic
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loading, To this end, n specially deaigned impact testing
machine PSWO0-1000 (VEB WPM - Leipzig) of the pendulum type was
used, in which both tensile and bending tests could be carried out,
In addition to the usual facilities for measuring the work done in
bending a notched bar (of the beam type) or in fracturing a

tensile -test piece, the machine was equipped with photo-cells,
Plezo-electric gauges and an oscillograph, With the aid of these
devices, the load-strain and strain-time diagrams could be recorded
in the form of oscillograms from which the impact strength and D(
mean resistance to deformation of the metal studied could be
calculated, as well as the duration of the deformation process,

The equipment (whose detailed description is given) was used to
conduct impact bending tests on technical iron with the combined
C, S and Mn content of 0,02% at 20 to 1200°C, and impact tensile
tests on copper at room temperature, An oscillogram of the type
obtained in the bending tests is reproduced in Fig.6 which shows
how the load exerted on the test piece (h, middle curve) varied
with time (upper waveform, 1 wavelength representing 1/1000 sec)
and with the distance travelled by the pendulum (lower waveform,

1 waveform representing 2 mm). By dividing the area under the
Card 2/7
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AUTHORS: gzx}ovl_I.M._gnd Krupin, A.V.
TITLE: An Approximate Graphical Method of Determining the

Defect-Induced Stress Concentration in Metals

PERIODICAL: Akademiya nauk SSSR. Institut metallurgii. Trudy,
No.7. Moscow, 1960. pp.15-19. Metallurgiya
metallovedeniye, fiziko—khimicheskiy me tody

issledovaniya ’

TEXT: pefects in the form of discontinuities (voids) in metals
act as.stiress risers. The stress concentration due to such a X
defect is always less if the defect is completely filled with
another substance (subsequently referred to as nfiller"), the
existence of a bond between the filler and the parent metal being a
necessary condition for this decrease in the stress concentration
to occur. The results of photo—elastic studies, conducted by the
present authors on thin flat test pieces, showed that in the case
of hard and notch-sensitive metals the defect-induced stress
concentration depends on the shape of the defect and on the nature
of the filler, the quantitative measure of the in luence of these
two factors bejng given by the, so-called, shape oefficient K¢

.Card 1/4

APPROVED FOR RELEASE: Tuesday, August 01, 2000

CIA-RDP86-00513R0012396



IIA
. PPOFR RELEASE: Tuesday, August 01, 2000 CIA-R

DP86-00513R001

RS RAR

239

o

' R s/so9/6o/ooo/007/ooz/o111 '
An Approximate G%aphical Method ... E193/E483

and filler coefficient Kj. _ It was shown also that the

integrated coefficient of stress concentration due to any defect is
given by K = KKy - The magnitude of X ¢ of a filler-free
defect can be determined experimentully or analytically; in tlie

case of an elliptical or circular hole it can be calculated from a
formula derived by G.Kolosov K = 1 + 2a/b, where a and b are

the main semi-aXxes of the ellipse. Kq can be found from an ><
empirical formula |

K'= !

E, :
0,62 -E—;' +1

where Eg and Eg are elastic moduli of the filler and parent
metal respectively. Thus the integrated coefficient of any
defect-induced stress concentration .can be calculated from
" . K .
K= E° .
s - .o

0.622:‘--{-1 .
The approximate values of K can be found with the aid of the

nomogram, reproduced in Fig.2, which consists of a Ka(EB/EO) curve
Card 2/ 4
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(left-hand side diagram) and a set of lines ‘passing through the
origin of the coordinate system and corresponding to various
values of Kq) “-¢{right-hand diagram). The following procedure is
used: (1) the E3/E, ratio. is calculated for the given case and
the corresponding value of K3 ~is found from the left-hand curve;
(2) from the point determined by these tvo. coordinates, a
horizontal line is drawn to intersect a line corresponding to K¢

of the given defect, the appropriate magnitude of K having been Lk/
determined experimentally or analytically; (3) a vertical line is
drawn from the point of intersection to intersect the axis of

ab scissae on which the sought value of K is read off, The

method proposed is illustrated by various numerical examples.
There are 3 figures and 1 table. :
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AUTHORS : gizlgzl_zigj and Shelest, A.Ye:
TITLS: Investigation of Basic Factors in Rolling Titanium

Alloys With High Reductions

PERIODICAL: Akademiya nauk SSSR. Institut metallurgiio Trudy., No.7,
Moscow, 1960, pp.llo—llh. Metallurgiya metallovedeniye,
fiziko-khimicheskiy me tody issledovaniya

TEXT: The authors have previously studied the hot rolling of
various titenium alloys at constant relative reductions of 20%.
They now describe corresponding studies on one of these alloys.
BRTS (vT5) and type 1X1849T (lKh18N9T) stainless steels at
reductions of uP to 60% A ¢wo-high mill with smooth 200 mm
diameter rolls fitted with ball bearing$s was used to roll X{
specimens 10 mm thick, 15 mm wide and 150 mm long. Total rolling
pressure was measured with carbon 1oad cells in the screw-down
gear . Wire strain gauges on the shafts measured toraue. their
output being amplified electronically and recorded, together with
total rolling pressure by means of an oscillographo Specimens
were preheated to 800 - 1200°C to give uniform temperature
distribution (Ref.1: V.K.Belosevich, v .F .Kalugin, H.I.Korneyev.
Ccard 1/5
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I1.M.Pavlov, 1.G.SkugarevVv, A.Ye.Shelest, "Isv. AN SSSR, OTN", 1956.
No.10). Fig.l shows specific pressure, kg/mmz, as functions of
rolling temperature by continuous and interrupted lines for the
titanium alloy and stainless steel, respectively; curves 1, 2 and

3 refer to reductions of 60, 40 and 20%, respectively. The

specific pressure was less than when the authors used 220 mm

diameter rolls (Ref .3: I.M . Pavlov, A.Ye.Shelest. n"Nauchnyye >(
doklady vysshey s allurgiya)", No.3, Izd-vo

. ngovetskaya nauka®, , the difference rising with falling roll

pressure. The ratio of the contact angle a to the central
engle ¢, 1i.€- the angle betveen the radius through the point of
application of the total metal pressure on the rolls (acting in the
direction of the vertical axis) and the_axial line, varies within
the range 2 -3 for both steel and alloy, first falling and then
rising with increasing reduction, The authors note the
importance of this parameter. Spread was measured by finding the
change in distance between two points on the side of the specimen
produced in rolling. The lateral spread is plotted as a function
of temperature for 20% average reduction of type &t 18 (VTLD)
titanium in Fig.2; for 1Kh18N9T the maximum lies at 1100 and for
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the alloy VT5 at 1000 - 1050°C, and for technical purity titanium

at 900~ 950°C, Sprecad as a function of relative reduction is

shown for the steel and the alloy in Fig.3, left and right-hand
graphs respectively, at 800, 1000 and 1200°C. The work has shown
that for VTS5 alloy the specific pressure in the beta-phase region —
is considerably less than in the alpha-phase region, the
transformation. leading to an abrupt change, The spread mechanism

in rolling titanium is mpinly through barrel formation, while with
steel it is mainly through slip along the contact surface, The JK;
dependence of the index of spread on temperature is also affected

by the allotropic transformation, the index being lower for alpha
than for beta titanium: -the narrower the temperature interval of

the transformation the sharper the change. There are 3 figures,

1 table and 11 references: 10 Soviet-bloc and 1 non-Soviet-bloc,

The reference to the English language publication reads as

follows: C.W.Starling. "Sheet Metal Industries", 35, 1958, No.379.
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AUTHORS: Pavlov, I.M., Belosevich, V.K. and Belousov, A.S.
TITLE: A Procedure for Assessing Wire Drawing Lubricants

PERIODICAL: Akademiya nauk SSSR, Institut metallurgii. Trudy, No.7.
Moscow, 1960, pp.138-146, Metallurgiya metallovedeniye,
fiziko-khimicheskiy metody issledovaniya

TEXT: This article describes a laboratory method of assessing
wire drawing lubricants. The principal requirements applicable

to wire drawing lubricants are first summarized. In the J(
assessment the principal magnitudes measured were the wire

drawing force and the amount of lubricant on the wire surface after
drawing. The quality of the wire surface was assessed in certain
cases, The tests vere made on a laboratory drawbench at speed of
15 m per min, The wire drawing forces were measured with a
spring dynamometer fitted with strain gauges, the outputs of which
were applied through an amplifier to an oscillograph, The
lubricant thickness on the surface was determined by taking samples
after each draw weighing, washing with benzene and reweighing.

The quality of the surface was assessed visually by examination
Carad 1/Q~L
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through a lens with a magnification of x5 and in some cases a
profilograph type M -18 (IS-18) with diamond stylus was used. It
was difficult to obtain uniform raw material in large quantities.
For each series of tests the wire was taken from a single melt or
even from a single coil, Steel of grades 08 - 10 was annealed,
etched and limed. Some of the wire was tested without liming.
Steel grade 50 was copper plated and covered with a layer of >(,
liquid glass, Stainless steels 1X1849 (1Kh18N9) and 2}18H9
(2Kh18N9) were annealed (hardened) and etched and then coated with
lime and salt, So far the procedure was much the same as used in
practice at the "Serp i molot" works. The materials were dried
before the tests, The dried lubricants were milled and sieved.
The die geometry was the same in all cases, the half angle of the
inlet cone being 6°30*' and the length of cylindrical part

& = da/2. All the dies were made of hard alloy type BKS8 (VK8).
The method of finishing the dies is explained. The initial

length of the wire samples was about 10 m. Both solid and liquid
lubricants were applied by normal methods, The wire drawing

force was measured oscillographically at ten points at intervals of
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about 1.5 sec, thus giving the mean force used in calculations of
the coefficient of friction. The wire drawing force itself

should not be used to assess' the quality of the lubricant, it .is
better to use the coefficient of friction, formulae for the
calculation of which have been given by other authors. In view of
the cone geometry used, the coefficient of friction was

calculated from the following simplified formula

&y (44 2= (4] oo (o +22),

F

X

where pTp - the coefficient of frietion; k - the specific wire
drawing stress; ' p - the mean resistance to strain; F - the
cross-section ‘of theugsgg_pefore drawing; f - the cross-sectional
area after drawing; Ty : : o ‘
"
o a
cos & ) tga-cos o

' " | LR
b= -+ = ).
€03 —g- luu-cns 3—
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For different vaiues, curves of the following type may be
constructed: k/p = "VTqu). In practice, the value of k may

be determined from the mean wire drawing stress and p may be
taken'as the mean of o0, and o,. In each particular case the
coefficient ¢f friction is determined from the calculated value of
k/p. The amount of lubricant on the surface was expressed in 0(
mg/cmz. It was difficult to calculate the mean thickness because
the specific gravity.of the lubricant layer which includes the
lubricant and wear products in indeterminate condition could not be
determined. In addition, determinations were made of variations

in wire drawing stress (Kmax - Kmin) / Kaverage X 100%.

Fig.3 shows typical graphs of the change in the amount of lubricant
on the surface and of the coefficient of friction with increasing
number of passes, The tests relate to steel lubricated with soap
powder, the upper graph gives the quantity of lubricant on the
surface in mg/cm< and the lower graph the coefficient of friction
(note that rough scratches are formed after the seventh pass).

So long as there is plenty of lubricant the surface of the wire is
matt and profilograms of the surface give differences of about
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5 microns between the peaks and values, There are no scratches
or scorings. When the amount of lubricant has become reduced,

the friction usually varies little but there is a marked change in
the surface finisk, there may be sometimes one or two more passes
without scoring or heavy scratches but with bad lubricants
scratching occurs at once. As soon as scoring has commenced, the
amount of lubricant varies widely and the wire drawing stresses

and coefficient of friction increase, as does the variation in wire
drawing effort, The values obtained with some of the lubricants
when drawing steel are tabulated, It is evident that there is no
direct relationship between the coefficient of friction and the
stability of lubricant assessed by the number of passes, Certain D(
changes in the coefficient of friction when the guantity of
lubricant is markedly reduced shows that it is impossible to judge
of the mechanism of friction from the absolute value of the
coefficient of friction as certain authors do. Still less is it
justified to assert that when the coefficient of friction is less
than 0,05, the friction in wire drawing is of hydrodynamic type.
The fact that after the layer of lubricant has become thin, with
card 5/ S.(:

APPROVED FOR RELEASE:

Tuesday, August 01, 2000 CIA-RDP86-00513R0012396



"APPROVED FOR RELEASE: Tuesday, August 01, 2000

CIA-RDP86-00513R001239:

~ e A . 2 & | BRIBSATA I 135 HORCE M i AR A

$/509/60/000/007/014/014
A Procedure for Assessing ... E194/E483

most lubrizants scratches are observed which are later converted

to deep scoring indicates that in assessing the quality of wire
drawing lubricant it is important to note the number of passes for
the lubricant layer becomes too thin. The number of passes Without
heavy scratches and scoring in the presence of a thin layer of ><
lubricant is also very important in assessing the lubricant.,
I.L.Perlin and S.I.Gubkin are mentioned for their contribution in
this field. There are 5 figures, 1 table and 10 references:

6 Soviet-bloc and 4 non-Soviet-bloc. The two references to

English language publications read as follows: R,Tourett,

Wire and Wire Products. III, 30, No.3. 1955;

W.M.Halliday., Wire Industry, XII, 24, No.228, 1957.
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1.XK., end Fomenko, Yu.Ye.

AUTHORS: paviov, L.M., Suvorovs
—
TITLE: An jnvestigation of socale on free~cutting steel and 1ts
tion in rolling

effect on fric
Chernaya metallurgiya,

PERIODICAL: Izvestiya vysshikn uchebnykr zavedeniy:
no. 9, 1960, 95-101

s in rolling, i.e. the

auses gifficultie
on metal, the metal cracks

Pree-cutting steel ¢

TEXT:
grip of the rollers 13 not firm, the rcllers 8lip
gnd tears. Same daifficulties are experienced with this steel abroad. The
6 0.08-0.30% S, up %o 0.15% P and
he trouble

0ST 1h4b-ob atandard ocontain
sometimes reaches 0.%%. The causes of ¢
nvestigated gnd no dava on the matter exist
4 teeming of free-cutting steel
carried out in rolling in
®A12A" and structural
rolls in the mill

steel per G
0.45% C. Sulphur centent
in rolling have not yet bveen 1
in works on the melting, deoxidation an
Ref.1-4). The described investigation ha# been
a "750" billet mi1ll, with free-cutting vA42% and
steel for comparison. Scale wase collected from under the
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and from ingots. The temperaturé of scale softening was determined in an
installation cf Kafedra petallurgii chuguns MIS (The Chair of Iron Metal-
lurgy of MIS) used for testing the softening of ore and sinter (Fig.1)=

The softening point of the furnace scale was found at 1050°Cc. The soften-
ing point changed in rolling: 1000°C after the mecond pass; 950¢ after the
third; 850° after the fifth and the seventhy 900¢ after the ninth. It
drops from 10500 in the first pass to 850°, and rises again after the
seventh. The content of C 1n the scale varied from 0.01 to 0.02%; of Mn
from 0.6 to 0.7%; Si from 0.15 to 0.96%. The S content varied drastically:
furnace scale contained 00052-05059% S, this content was maintained in the
first and second pass, but in the third pags it rose to 0.15% and reached
0.39% in the fifth, then dropped to 0.,15% in the seventh pass and to 0.10%
after the ninth. Sulphur content in structural "20" steel scale was con-
siderably lower. Curves of the sulphur content variation are shown (Fig,SL
The curve of the roller grip (Fig.1) clearly shovs the influence of the
sulphur content 1n +he scale - gripping beccmes difficult with a higher
sulphur content. The sulphur distributicn in the metal was investigated

by Baumann sulphur prints and by chemical analysis taken from different
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portions of ingots and from rolled strip. It varied only insignificantly.
Conclusions: 1) A difficult grip is characteristic of free-cutting steel
compared with other steel grades. 2) The chemical composition of the scale
changes in the rolling process, particularly the sulphur content. 3) The
softening point of the scale collected in the rolling process is in the
range 850-1050°C, and the softening point is lower with a higher sulphur
content. 4) Increased sulphur content in the scale makes the gripping dif-
ficult. 5) The segregation of sulphar is insignificant in rolled steel and
in ingots. 6) Sulphur segregation is not clearly expressed in steel with
a high sulphur content; the sulphur content difference is low on a different
level anhd across in the agots. 7) The sulphur distribution is more even
in free-cutting steel i:oxidized with aluminum, and the size of sulphurous
jinclusions is smalle-. 8) The sulphur distribution improves in rolled
metal during the rol ing process. This is more clearly expressed in "A12A"
steel deoxidized v .th aluminuwm. There are 5 figures, 3 tebles and 5 Soviet- V/
loc references.

ASSOCIATION: ioskovskiy institut stali (lMoscow Steel Institute)
SUBMITTED: 26 January 1960
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An investigation of acale . A161/4030
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Pig. 1 - Rolls grip in the

stand of "750" mill :
"A12" steel

"A12A"

"C’)m}" (St.})

"20" steel
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An investigation of scale ... A161/4030

Fig. & - The sulphur content:
in scale of "A12" steel
(in 9 passes)

Honeep nOOMCHE
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Fig. 5 - The sulphur con-

tent in scale from ingots :

A -~ "A12" steel;

B - mat2av

1 - from the botton portion
of ingot;

2 from the mid;

3 - from the top
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AUTHORS: Pavlov, I, M.; Suverov, 1. K.; Fomenko,

———

ITLE: Investigaticn of free. ivoip 3t-21 alloyed with titansar

PERIODICAL: Izvestiya sy3snak o Belo kb oave ishiy . Cnelnaya metall  rgh, .
nc., i1, 13:Q0, ©

TEXT: As had been stated in oz jre oL, rvest watn (Ref. ) sure

.- -

authors, Iz.. vysah. u-h, cave Tle-r, Mertallogoiya, Y3000 N , V) he

cause f the difficalit gray oo orodicns 'AY " wteel te the high svlfar coorn-

tent 1n a-mle, It lowers the soflirire o' f s sle, turning tt ointc s ,

iubricart, Besides, this stes] - :rtai-n fow -lting Fe-Peld egte~t3- wh:-r ’
e tase //

can also decrease frittron anid thio ar .zi sed the plasti.ity
¢f steel at the rolling tempervure ord tv- atrip anis thus beccme ruggeed, -
Data of a work on systems Fe-Ti.3 ani Fr Ti-C-S [Ref, %, Fizhel V. Ru.
D. Ellis. The desulfuraving ef:= 135 of *:tur:an {rn steel "Stal ", 1077
Koo 2) iend to the cennlusicn thar 're nddivisr . f (- tanium may improve
the worgability of hut steel, Lat thes ar - 10 4at. Zr literatura that
would 1ndicate tha affest of titariur 'p % 7173 grip on sulturous
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AUTHORS: P&wlovI I, M. apd Ushakov, Tec.

TITLE: The Method of the Fliat Ruceases in the Pront Surfaces,
Are Filled With Lubricants

PERIODICAL: Zavodskaya laboratoriya, 1360, Vol. 26, No. 12,
pp. 1403-1404

TEXT: The effect produced by the width of the collar upon the specific

pressure, and the possibility of determining the true deformation resis:-
ance by means of the method mentionei, was investigated. In this connec-
tion, the aluminum alloy\1(D1) was investigated, from which specimens
having a diameter of 12 and a height of 15 mm were cut, znd into which
0.5 mm deep recesses were drilied. The width of the recesses was vurialie
with their depth being constant. Paraffin was used ss a lubricant, woicn
warranted largely uniform deformation. The specimens were tested by

means ofgds 5*t machine of the type P-5 (E-5) and by means of a device
warrantiné the parallel position of the working surfaces. The defurmation
rate varied from 0.012 sec~! at the beginning to 0.03 sec” =1 4t the end.

At such low rates, their influence upon the deformation resistance way be
Card 1/2
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The Method of the Flat Recesses in the Front $/032/60/026/012/02z,0%%
Surfaces, Which Are Filied With Lubricants B020/B056

neglected. The compression diagrams for specimens with different widths
of the recesses were drawn. The dapendence of the specific pressure upoun
the width of the recess at various stages of deformation is shown in Fig.l.
In consideration of the fact that the inclination of the curves is small,
it may be expected that the curve of the true deformation resistance 1if-
fers little from the compression diagram at low widths (e.g., 0.5 umj.
This is confirmed by the curves given in Fig. 2. The difference betwecn
the stresses determined from these two curves is not more than 45 of the
true deformation resistance, i.e., not greater than the possiblc experi-
mental error. M. V. Rastegayev is mentioned. There are 2 figures a:d
Soviet references.

ASSOCIATION: Institut metallurgii it.h.A.Baykova Akademii nauk 333R
(Institute of Metallurgy imeni A. A. Baykov of the dcuaemy
of Sciences USSR)
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_ PAVIOV, I.M.; CHZHAO LIN-CHUN' [Chao Ling-ch'un] R

Investigating the relution of longlitudinal and transversal
cofornation to groove shape in rolling, Izv, vys. ucheb, zav,;
chern., met. no, 1:121-129 161, (MIRA 1432)

1. Moskovskiy institut steld,
(Rolling (idetaluork)) (Deformation {lMechanics))
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8/180/6)./000/002/002/012
E073/E535

AUTHORS : Pavlov, I,M., Sigalov, Yu.M., Shelest, A.Ye.,
Zubko, A.M. and Gurevich, Ya.B., (Moscow)

TITLE: Investigation of the Process of Hot Rolling of
Aluminium in Vacuum and in Air

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1961, No.2, pp.64-67

TEXT: The influence on the friction coefficient of scale or
an oxide film layer on the surface of a metal being rolled has been
the subject of numerous papers. However, no direct comparison was
made of the ordinary process of rolling aluminium in air and in
vacuum. Such a c~mparative study will permit direct elucidation
of the influence of oxide films on the conditions of rolling. The
authors investigated the power consumption, the speed and deforma-
tion conditions and the friction coefficient during hot rolling of
aluminium in vacuum and in air. The rolling was on TsNIIChermet
laboratory vacuum equipment permitting heating, rolling and
cooling of 15 x 20 mm, 200 mm long specimens in a vacuum down to
10-5 mm Hg. From a forged and annealed blank 150 x 10 x 12 mm

Card 1/?5
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Investigation of the Process... s/180/61/000/002/002/012
E073/E535
specimens were cut, These were heated in a tubular electric

furnace. The heating temperature was maintained within :15°CJ
Rolling was at 400°C with reductions of 20 to 70% per pass. The
diameter of the rolls was 85 mm, the rolling speed 6.5 m/min. The
rolls were of steel (/X -|5 (ShKh-15) (hardness 55 R ) and had a
polished surface. The pressure was measured by wireé strain gauges.
Fig.l shows a typical oscillogram in which 1 1is the torque on the
top spindle, 2 and 5 - pressure measured by the strain gauges,

3 - recorded roll speed, 4 - recorded strip speed, 6 - torque on
the lower spindle, 7 - oscillation curve (500 c.p.s.). Fig.2

shows the dependence of the broadening Yy o= 82/81, % on the
relative reduction AB/Ah, where H, B1 and Ll are respectively
the height, width and length of the specimens before rolling and

h, B, and L2 are respectively the height, width and length after
rolling, 438 =B, - B, and A h = H - h. (Here and in the
following plots the dashed line curve refers to results obtained in
vacuum and the continuous line curve refers to results obtained in

air). Fig.3 shows the lead S,, as a function of the broadening,
Card 2/5
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Investigation of the Process ... s/180/61/ooo/002/002/012
E073/E535
whereby
. L .. - L

' sh - strip roll A (1)
. Lrota
f ; where Lstrip is the distance between the markings on the strip

i ' and Lroll is the distance between corresponding markings on the roll.

Fig.4 shows the dependence of the specific pressure P, kg/mm on
the broadening qr.%. Fig.5 shows the friction coefficient f' as
a function of .. Fig.6 shows the torque M, kgm as a function
of qﬂ%. It was found that the friction coefficient and the
required force, which depends directly on the friction coefficient,
for vacuum hot rolling of titanium, grade RT-1 (vr-1), is

! considerably lower than for rolling in air, whilst for nickel and
iron (C - 0.01%) it is higher in the same way as it is for Al. This
again confirms the dependence of these quantities on the chemical
composition of the rolled metal. The following conclusions are
arrived-at:

1. It was established that for Al the coefficient of friction

card 3/5
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Investigation of the Process ... s/180/61/ooo/002/002/012
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during rolling in vacuum is higher than for rolling in air, whereby
the greatest difference (by a factor of about 1.4) was observed

for smaller reductions; .

2, it was confirmed that the friction coefficient during rolling
decreases with increasing specific pressure both in air and in
vacuum. There are 6 figures and 7 references! all Soviet.

SUBMITTED: August 8, 1960
Fig.1

CIA-RDP86-00513R0012396
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GUREVICH, Ya, B. (Moskva); ZUBKO, A.M. (Moskva); PAVIOV, I.M. (Moskva) ; i
(SIGALOY, Yu.M, (Moskva) Rafuitdtl
Effect of the state of specimen surfaces or the coefficient of
friction and other parameters during the rollings of iron in
veeuum, Izv. AN 8SSR, Otd. tekh. nauk. Met. i topl, nq.,2:l/,l.—
145 Mr-Ap '61. (MITA 14:4)

(Rol1ing(Me talwork))
(Friction)
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PAVIOV, I.M,.; GANIN, N.P.; YEGOROV, B.V.; SHELEST, A.Ye.: SYUY TSLO-KHUA 5'|"
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chern, met,

o Investigating the process of rolling with smooth ro

heb. zav.;
method of rotating bearings. Izv.vys. uc ; :
no,3:67-73 '61, (MIRA 14:3)

1, Moskovskiy institut stali i institut metallurgii AN S55R. '
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AUTHORS: Paviov, I. M., Musiknin, A. M.

TITLE: Investigation of helical tube rolling in three-high reeling mill

PERIODICAL:  Iavestiya vysshikh uchebnykh aavedeniy. Chernaya metallurgiya, no.
3, 1961, 91 - 101

TEXT: The existing process investigation data are either obsolete, or they

do not elucidate some problems that arose with time. The purpose of the subject
investigation was to find some new data and study the dependence of the axial slip,
rolling time per 1 meter tube, metal pressure, load on the motor and power con- v
sumption on the shell wall reduction on the grip cone, peripheral velocity, feed
angle, and height of the roll crest. The metal pressure on the rolls was measured
with dynamometers with strain wire gages. Over 700 osclllograms were recorded 1in
rolling tubes of different dimensions and steel grades, apart from mass rolling

to determine the effect of various process parameters on the quality of the tubes.
The determined interdependences are discussed and 11lustrated in three graphs.
Practical recommendations are made and the determined optimum values are given of
the relative shell wall reduction (15 - 25% of the roll crest height), of the
peripheral velocity of rolls, feed sngle, ete. It is recommended for new mills

Card 1/2
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Investigation of helical tube rolling in three-high... Al61/A133

being designed to diminish the gap between the reeling mill isandrel and the inter-

nal surface of the shell (or tube) and prevent crumpling of the front shell ead by
turning the plercing mill through 180° (around the vertical axis) from the present-

ly used position, so as to feed shells into the reeling mill rolls with tha rear

end first and move in the reeling mill mandrel from the front side. I% is claimed v
that the investigation and the analysis of the results present some intereat for -
production engineers as an aid for more comeiious control of the process, and may

be utilized for further improvement of the existing rolling mill operation, as

well as in designing new rolling units with reeling mills. There are 4 figures

ard 4§ Soviet-bloc references.

ASSOCIATION: Moskovskiy Insiitut stali (Moscow Steel Institute)
SUBMITTED: June 1, 1960
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AUTHORS:  Pavlov, I.M,, and Brinza, V.N.
TITLE: Investigation of the Bonding Between Titanium and Steel

PERIODICAL: Tsvetnyye metally, 1961, No. 4, pp. 58-61

TEXT: Relatively little work has been published on the problem
of cladding with titanium, To obtain a strong metallic bond
between two unequal metals, the contact surfaces must be clean and
the surface atoms must reach a certain energy state. Heating and
plastic deformation bring about bonding between the metals, The
duration of the pressure application has a considerable influence.
Specimens of Steel 2 of 14 mm diameter with an intermediate layer of
grade 8T1-1 (VT1-1) titanium of 14 mm diameter were placed into a
split tubular sleeve. The contact surfaces of the specimens were
ground, etched and degreased, To protect titanium from absorbing
gases from the ambience, the junction spot between the titanium and
steel was covered with a thin layer of an insulating paste
(magnesite powder in liquid glass), which contained additions of
magnesjum chips. The specimens were heated to 700-800 ©C by passing
a current through them from a welding transformer and also in a

Card 1/ &s-
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Investigation of the Bonding Between Titanium and Steel

specially designed vertical tubular electric furnace (located under
the press), wvhich was preliminarily heated to temperatures at which
the specimens were plastically deformed (700-1000 ©C) . The
temperature in the furnace was monitored by means of a regulating
transformer and was recorded with a galvanometer; the temperature of
the specimens was monitored by means of a contact thermocouple.
Prior to heating, the specimens were preliminarily pressed together
for 1 min under the press So as to eliminate the residues of air
between the titanium and the steel. The heated specimens were
pressed in a press capable of a maximum pressure of 12 tons at
various temperatures, pressures and holding times. The influence
was also investigated of the thickness of the titanium layer on the
strength of the bond between the titanium and the steel; the best -
results were obtained for a titanium layer of about 2 mm thickness
and therefore in the main experiments 2 mm thick titanium sheet was
used throughout. After cooling in air, the specimens were removed
from the tubular sleeve and used for machining from them tensile
test specimens. By means of metallographic analysis, the zone of

Card 2/0
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Investigation of the Bonding Between Titanium and Steel

contact was studied and the depth of the diffusion layer determined.
The deformation tempsrature influences greatly the strength of the
bond between thS titanium and the steel. Fig.l shows the bond
strength, kg/mm<, as a function of the bonding temperature

(curve 1 - 12.75 kg/mm2, curve 2 - 8.50 kg/mmZ, curve 3 - 4.25
kg/mm2), The dependence of the bond strength on the temperature

for various pressures has approximately the same general character;
the bond strength increases with increasing temperature, reaching a
maximum at 1000 ©C, In the temperature range 800-900 OC a decrease
in the bond strength was observed. Apparently this is explained by JK
the influence of the polymorphous a to g transformation of the
titanium. The increase in the strength of the bond indicates
formation of a brittle intermetallic 2zone. Fig.2 shows the
influence of pressure on the bond strength between titanium and
steel, bond strength kg/mm2 vs, pressure, kg/mm2 (curve 1 - cladding
at 1000 oC, curve 2 - 900 SC, curve 3 - 800 ©C, curve & - 700 oC).
It can be seen that for all the cladding temperatures the bond
strength increases with increasing cladding pressure.

Card 349
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Investigation of the Bonding Between Titanium and Steel \)(

At 1000 OC and 4.25 kg/mm? the specimens were pressed together for
durations of 1 to 9 min. Fig.3 shows the influence of the
duration (min) of pressure application on the bond strength,
kg/mm2, An increase in time to 3 min results in a decrease of the
bond strength. A further increase in the duration of pressure
application (4 to 9 min) did not have any appreciable influence on
the bond strength. Simultaneous plastic deformation of titanium
and steel produces complicated diffusion processes. The diffusion
zone progresses to a depth which depends on the temperature and
pressure of the deformation. Metallographic investigations enabled
establishing the presence of a considerable diffusion zone; the
dependence of this diffusion zone on the deformation temperature
and pressure is plotted in Figs. 4 and 5. Fig.4 shows the
dependence of the thickness of the diffusion zone of a bimetal
Ti-steel strip on the temperature, depth of the diffusion layer

1 x 10% em vs, 10 000/Taps (curve 1 - 4.25 kg/mm2, curve 2 -

8.5 kg/mm2, curve 3 - 12,75 kg/mm2). Fig.5 shows the dependence

Card‘hg&
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investigation of the Bonding Between Titanium and Steel

on pressure, diffusion coefficient 10-9 cm2/sec vs. pressure, kg/mm2
(curve 1 - 1000 ©C, curve 2 - 900 °C, curve 3 - 800 OC, curve 4 -
700 OC). The experimental results confirm the data obtained by

S. Storchheim (Ref.5) on the possibility of controlling the depth of
the diffusion zone by varying the applied pressure. The following
conclusions are arrived at: 1) The thickness of the titanium layer
did not have any appreciable influence on the strength of the bond
between titanium and steel. 2) The greatest strength of the weld
was obtained for a temperature of 1000 ©C and a pressure of

12,75 kg/mm2. 3) The depth of the diffusion zone depends on the
deformation temperature and the pressure, and by changing the
pressure it is possible to control the depth of the difiusion zone,
whereby the greater the pressure the less deep will be the diffusion
zone. There are 5 figures and 5 references: 3 Soviet and 2
non-Soviet.

(Abstractor's Note: This 1s a slightly abridged translation).
ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute)
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BOCHVAR, A.A.; BELYAYEV, 4.I.; PAVLOV, I.M,; PLAKSIN, I.N.; CHIZHIKOV,
D.M.; PERLIN, I,L, —

Petr Stepanovich Istcmin; on his 80th birthday. Izv, vys. ucheb,
zav,; tsvet., met. 4 no.4:161-163 '61, {MIRA 14:8)
(Istomin, Petr Stepanovich, 1881-)
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AUTHORS : Pazlov, I.M., and Belosevich, V.K.
TI1TLE: Investigation of lubricants for cold rolling titanium
PERIODICAL: Tsvetnyye metally, 1961, No.5, pp. 65-69
TEXT In the work described the rolling of grade BT -17
(VT-1T) titanium and 08¥ (08XKP) (rimming) steel using about 30
widely-used lubricants and others, was studied. In a subsidiary

series of experiments a further material, (T1.50 (St.50) steel was
used. In selecting the lubricants, results of drawing experiments
in collaboration with A.S. Belousov of the "Serp i Molot'" works
were taken into consideration. The annealed and pickled titanium J(
had a tensile strength of 58-60 kg/mm2, elongation of 21-23% and
Rockwell B hardness of 89-93; the corresponding figures for the
steel were 35, 29-30 and 40-43. The initial thickness of both
materials was 1.2 mm, thin enough to show lubricating effects
clearly (Refs. 1, 2); the initial width (30 mm) was such that
rolling could be effected at high pressures and degrees of
reduction without width being an important factor in spread (Ref.6).
A two-high mill with 220-mm diameter rolls of % -15 (ShKh-15)
Card 1/3
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steel (Rockwell C hardness after hardening and low-temperature
annealing 63-64) was used. rolling speed being 0.53 m/sec and roll
pressure and torque being measured. The steel was rolled in four
passes, the titanium in five., the roll-setting for a given pass
number being constant for all lubricants. The qualitative
jnfluence of lubricants was best represented, in the authors'
opinion; by the ratio of overall reduction to final thickness.

The results per pass qualitatively coincided with the overall
results and the latter therefore provide a better criterion for
lubricants since the jubricant influence is summated while random
variations become relatively less important. The order of
effectiveness of the tested lubricants was found to be the same for
the titanium and the OBKP steel. The most effective for cold
rclling titanium were natural fats and high-molecular saturated
aliphatic acids; and also some commercially available synthetic
materials (e.g. oil number 142) whose cheapness makes them
additionally attractive. Natural wax was outstandingly effective,
Number 142 and an ultrasonic emulsion of a high paraffin content
oil ("gach") should be tested under industrial conditions.
emulsion has the advantage of being also an effective coolant.
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cooling being an important factor in titanium rolling. The authors

recommend water-cooling of rolls on the outlet side, as for steel

strip (Ref.9), or internal roll cooling. No hydrogen pick-up by

titanium from lubricant decomposition products during annealing

need be feared (Ref.10). Using effective lubricants, reduction of

titanium in cold rolling can be increased by 30-40%, the number of

passes required being almost halved compared with that when mineral

0ils are used. The subsidiary experiments on St.50 steel, carried

out in collaboration with I.A. Chamin and I.K. Tokar' of TsNIIChM,

on an 180/370 x 400 four-high mill, confirmed the main results.

The present investigation represents a further contribution by

Pavlov to previous work in this field (Refs, 1, 2).

There are 1 figure, 3 tables and 10 references: 8 Soviet and )<

2 English, The English language references read:

Ref.4: E. Rabinowicz, E.P. Kingsbury, Lubricants for titanium,
Metal Progr. 1955, 67, No.5, pp. 112-11k4,

Ref.9: 1.C. Whetzel, Rodman Sayre, Improved lubrication in cold
strip rolling. 1Iron and Eng., 1959, 36, pp. 123-132.
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AUTHORS : pavlov, I.M., sigalov, Yu. M., Shelest, A.Ye.,
—ZubKo, A-M. and Gurevich, Ya. B.
TITLE: Investigation of some conditions of h
titanium in vacuum and in air

h uchebnykh zavedeniy, Chernaya
6, pp-106-110

ot rolling of

PERICDICAL: Izvestiya vysshik
metallurgiya, 1961, No.
TEXT: The authors investigated the force, velocity and
deformation conditions during the process of rolling of titanium in
vacuum and compared the results with similar results obtained for
rolling in aire. This was done to elucidate the influence of the
scale on the friction coefficient, speci1fic pressure and other
parameters of the rolling of commercially pure titanium., From a

pre—forged blank, specimens 15 x 20 mm. 200 mm long were cut.
Those specimens which were to be rolled in vacuum (3 x 10”2 mm Hg) JK

were heated in a small-chamber electric furnace with molybdenum
heater filements; those to be rolled in air were heated in an
electric furnace with nichrome heater filaments. The specimens
were rolled in the temperature range 800-1200°C on a two-high mill

Card 1/6
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The average reduction was 20%, the

speed of rolling was 6.5 m/min. The rolls had a ground surface
with a hardness of 55 RC. The rolling parameters, j.e. the total
pressure, the torque, the speed of the rolled strip and the
czrcunferential speed of the rolls were recorded by means of an
8-1loo0p oscillograph. Fig.3 shows the dependence of the fricﬁion
coefficient £ and of the specific friction force T _, kg/mm“ on
the rolling temperature, °c. Fig.h shows the dependeﬁce of the
friction coefficient ' and of the forward slip S, on the rolling
temperature, °c. Fig.5 shows the dependence of ths specific
pressure, kg/mm2, on the rolling temperature, ;C, Fig.6 gives
the dependence of the specific pressure, kg/mm", and the friction
coefficient f' on the reduction, 4. In all these graphs the
continuous line curves apply to rolling in air and the dashed line

curves to rolling in vacuum. In the paper the authors apply
one "' determined

with rolls of 85 mm diameter.

three differing friction coefficients,
according to the formula of S. I. Gubkin (Ref.12t Theory of shaping
Metallurgizdat, :947), another f' determined

metals by pressure;
on the basis of the theore

Card 2/6
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v. Bayukov and the third, ', determined from the value of the

forward slip. The following conclusions are arrived at:

1. In all cases of rolling in air the curve expressing the

dependence of the friction coefficient on the temperature has a
convex-shaped section with a maximum in the temperature range
1050—1150°C. if titanium is rolled 1n air at 800-1100°C, a dense
layer of titanium dioxide scale forms which leads to an increase

in sliding friction coefficient and spreading. At rolling

t emperatures above 1100°C, a dense layer of scale of a fine grain
structure forms which peels off easily from the base metal and

leads to a reduction of the friction coeftficrent, the friction
coefficients f' and f" are similar and their values are Very

near to each other. When rolling was performed in vacuum, the
friction coefficient was considerably lower and showed @& t endency ’
to increase with increasing rolling { emperaiure. This 1s )K
attributed to a drop in the specific pressure with a minimum )
effect of other factors.

2. Changes in the specific pressure P and the specific friction
force <, were similar during rolling in vacuum and 1n air. The

card 3/6
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values P and T _. and consequently also the torque, are affected

py the sudden & fo B transformations and thas explains the sharp
drop in the friction coefficient, forward slip and the slight
increase in spreading in the temperature range 850~950°C=

3, With increasing reduction an increase is observed in the
specitic pressure and a decrease 1in the friction coefficient.

4, The experiments revealed consxderable qualitatlve and quantita-
tive differences in the force. velocity and geometrical factors
pertaining to rolling titanium 1in vacuum and in air.

Experlments carried out earlier by some of the authors (Ref.1lh4:
szal?, 1959, No.1l0, 929-931) yielded differing results, namely,
the coefficient of friction and the geometrical and force
conditions depending on it were considerably higher in vacuum

than in air in the case of rolling pure iron witlh a carbon content
of 0.01%. This clearly indicates that the investxgated quantities
depend on the chemical composition of the rolled metal. There
are 6 figures and 14 references? 13 Soviet and 1 non-Soviet.

ASSOCIATION: Institut metallurgil imeni A.A. paykuva (Institute of
Metallurgy smeni A. A. Baykov)
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against ingress of dampness, oil etc. by a special varnish [[ X B
(PKnV). The current take-off was ensured by slip rings. The cali-
bration was made by a system of levers and weights. The torque
transducer was calibrated by direct torsion of the roller by a
known torque in a special fixture. The mean coefficient of friction
was determined by the equationol-B- which requires knowledge of
ratio r/a(, at the insert. Two center punches were made in the fore
and aft of the insert, and this permitted experimental measurement

of the advance. The ratio is then calculated by 7 = (;*2 %, andolb: =
0,11/—8—% , where S is the advance in %; h is the height of strip af-
ter rolling in mm; Ah is the absolute compression of strip in mm.
The relationship betweengé and 4-—};{ is shown graphically. The rela-

tive compression of strip under the insert is smaller than under
the main body of the roller. The curves were used to determine

g/under the strip. The actual experiments are then described in de-
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tail. The above permitted assessment of the mentioned guantities as /
well as the following magnitudes: The effect on friction by the re-
lative compression, initial thickness of strip, degree of the pre-
liminary work hardening, and the position of the resulting pressure
of metal against the rollers. Data on the position of this result-
ant, effect of pinching on the resistance of metal deformation,
total deformation of rollers in the deformation center and other
items were also recorded. The results obtained are to be published.
There are 6 figures and 5 Soviet-bloc references.

ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute)

SUBMITTED: July 3, 196l
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AUTHORS : ngg;gx*,lgmh“_Nakeyev D.I.
TITLE : The influence of deformation conditions on the

recrystallization process of type 08 steel

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy . Chernaya
metallurgiya. no.1ll. 1961, 110-115

TEXT One of the authors. I.M.Pavliov, has previously shown the
usefulness of studying the effect of the relation of longitudinal

and transverse deformation on the structure and properties of

alloys. The other has described the structure and properties of )
08 steel in the initial state (Ref.4: 1zv.VUZ. Chernays )%
metallurgiya. no.2. 1960) . This steel; initially 1in the form of

a 50 x 50 mm square billet. was used for the present work.,

Before rolling, the steel was normalized at 050°C (Acz = 930 °C

Arz = 900°C) . 15.5 x 50 x 55 mm plates cut from the billet

were cold-rolled with total reductions of 9 to 8%, reduction per
pass being 1 to 1.5 mm. The ratio of iongitudinal to transverseé
deformation coefficients a/p was 1 to 6.08 Reductions of

9 to 12% led Vickers hardness to rise from 80- 90 to 126 - 128

Hardness remained independent of changes 1n the u/p ratio. but

Card 1/ 3
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o
be-ame dependent when deformation was raised to 21%. With 52% /
reduction, Vickers hardness rose to 163 - 174, the lower value
corresponding to a deformation-ratio value of unity. the higher

to one of 1.94 and measured transversely to the rolling axis

(170 along). with 84% deformation, there was little further
increase in hardness for specimens rolled with w/B =1, but on
rolling in only one direction it rose to 201 transversely and

180 along the rolling axis. As expected from these effects
microstructure observations showed that recrystallization of steel
roclled 1in one direction began earlier and proceeded faster atl 600 C

than that of steel rolled with uw/p = 1. Heating to 700 C made .
the structure more uniform and grains more equiaxial. With
./p = 2, grains were finer than with the ratio equal to 1. this

relation holding even on complete annealing at 950 C. although
recrystallizati.on produced mainly equiaxial grains. s1ze
differences persisted. Increase in reductions to B84% led to a
more elongated structure and a greater effect of deformation ratlid
e.g. with w/Bf = 6, a grain in the end plane was only reduced
‘compressed) while along the strip length it was both reduced and
longitudlnally extended. Recrystallxzatlon at 600°C resulted 10
card 2/3
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grains similar in the longitudinal and transverse planes.

Increase in reduction from 51% to 84% gave a considerably finer
grain after recrystallization. Annealing in a salt bath
(temperature fluctuations + 5°C) was also carried out.

A characteristic peculiarity of the structure is that directionality
is more pronounced in the longitudinal plane. It appears that an
increase in second and third order strains leads to earlier
recrystallization with more centres of crystallization and finally
to a finer grain. There are 5 figures and 4 Soviet-bloc
references.

ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute!} )

SUBMITTED: August 30, 1960
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AUTHORS: Pavlov, I. Muy Belosevich, V. K., and Ushakov, Ye. V.

TITLE: pevice for studying the external friction in the plastic
deformation of metals

PERIODICAL: zavodskayse 1aboratoriys, V. 27, nos 4y 1961, 462-463

ibed here is suited for measuring the friotional

force at high pressures and rubbing ppeeds erising in the pressure

treatment of metals. The authors achieved their purpose by meking use

of a flywheel. They state tnat the effect of speed and pressure upon

the coefficient of friction is often aifficult to be studied. In devices

¥nown so far, gamples have been shifted by hand over deforming plates in )L\
the process of plastic deformation. The consequence hes been & strongly
fluctuating rubbing gpeed which did not exceed 0.05 m/sec. In the

authors' device (Fig.
Sample 1 is compressed by plane-
The paraliel position of the working pla
which punches 3 move. Rulber shock absorbers

TEXT: The apparatus descr

1), samples are ghifted by & mechanical system.
parallel plates in & hydraulic 30-ton press.
nes is ensured by guides 2, in

4 ensure & constant pressure

card 1/5
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Device for ptudying the external ...

on the sample.
pmeans of an arastio fork 6.
bending.

B103/B201

Inside the doforming devioce, the sample 1is ghifted by
The sample 18 altogethe
Fork 6 is fastened onto bar 7 which moves

r prevontead from
in guide 8 and whioch

carries a pressure cell which records the sample resistance to shift,

viz. the frictional force.
gurning flywheel 9.

Bar 7 is put into motion by the already
The mobile end of bar 10 is connected to arnature 13

of electromagnet 14 via 11 and 12, and, when 14 is switched on, it is

lowered to the position indicated by & dashed line.
flywheel chifts bar 7 so far ahead that the sample is
Flywheel 9 is driven by

position between the plates.
pulley 16 which is fixed %o shaft 17 of
Wheel 16 is pressed onto flywheel 9 by the weight.
by an eleotric motor.
chifted at a rate of up to 4 m/sec.
to produce lower speeds

/sec).

By means of this mechanism the
Fig. 2 presents
The bent 1

striker 15 of the
pushed out of its

friction step
ing lever 18.

is driven
sample can be

the device serving
ever 1 has a shoe 2

The mechanism ig inserted into the

position indicated by the solid line by folding of 2.
ment is done by means of step pulley 16 (Fig. 1), the

by a partial braking of flywheel 9.
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. by a wire strain gauge ad vell ap by an amplifying recording apparalis
- (MTi0-2 (#p0-2) oscilloscope and tensometric eleotronic amplifier). The
apparatus is used to study the dependence of frictional forces on the
- rubbing speed, on preasure,.and other factors. Fig. 3 presents, as on
example, the coefficient of friction as & function of the relative
rubbing speed of aluminum on &a hardened steel surface (type w15
(Sukn15)) with castor oil as & Jubricant, and at constant pressure

(14.1-13.5 kg/mmz). There are 3 figures and 3 Soviet-bloc refercnces.

ASSOCIATION: Institut metallurgiil im. A. A. Baykova Akadenii najk S5S52
- (Institute of etallurgy imeni A. A. Baykov of the
. Academy of Sciences U§SR) ]L\
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AUTHORS : Pavliov, I.M_° and Brinza, V. N.
TITLE: A study of deformation cf titanium-:lad steel

during rolling
PERIODICAL: Tsvetnyye metallyflno.ll, 1961, 59-64
TEXT: The object of the present investigation was to study
the effect of various factors on the strength of bond between *h?
components of titanium-clad steel, The method of preparation of
test pieces is best explained with referenc? to Fig.1l, showing:
1 - two "Steel 2" plates: 2 - two Ti plates; 3 - end spacers.
4 . rivets {preventing the relative movement of the pa:zk compcnen® =
during rolling); 5 - @& separating compound film, Prior tc
rolling, each pack was compressed in a 12-t press to ensur?® geo?
contact between steel and T1, and to expel from the pa:zk as m. "
air as possible. To protect the interior of the pack frcm &(
oxydation during pre-heating and rolling. jts edges were eitha~
arc-welded or sealed with a protective paste (unspe:lfled),
Magnesium shavings, acting as oxygen getters. were packed 1in the
space between Ti plates and spacers. Preheating tc¢ 200 1002 ¢
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was carried out in a protective atmosphere. A “360" two-high
reversible plate mill was used for rolling. The form of tesnt

pieces used to determine the bend strength is shown in Fig.Ba D(
The results can be summarized as follows: 1) The bond s reagth
ipcreased with increasing total reduction and with raizing

rolling temperatures. This effect is illustrated in Fig.2, wher?

bond strengtih (kg/mmz) is plotted against total reduction

{ﬁ—g_ﬁ 100%). curves 1-4 relating to rolling temperatures cf 709,

A study of deformation of Ti-clad ...

800. 900 and 1000 o¢ respectively. 2) The lower ibe initial
T./stecel plate thi-kness ratic, the higher 1S the bond streng:t ©f
the clad material. Max iuram strength was attained when Ta
constitutzd 11,1% of the total thickness of the paczk psfore
rolling. 7) The vLond strength decreases slightly onm in-reza’lng
the rolling speed 1© 0.4 m/sec, after which it remain? consatan’.
L) aAlzthough the thickness of the diffusion layer in.reases w:i.!
increasing preheating tims, the bond strength is not affeze =4 by
+his facter. <) The great +he total reductiom, the smaller -
the difference betwsen the uctizon zf atezl and T: platz3s.
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“zv. AN SS:R. Otd. tekh, nauk, Met. i topl.
(MIRA 15:6)

Main problems in rol:ing.

. -9 | -Je '62.
moe3 Iy (Rolling (Metalwork))
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AUTHORS: Paviov, I. lie, sigalov, Yu. M. and Gurevich, Ya., 3.
»-’_’/_—
Study of the process of not rolling titanium in vacuo
and in air

S0URCH: Akademiya nauk $33R. Institut metallurgii. Titan i yego
gplavy. no. 7, Hoscow, 1902. Metallokhimiya 1 novyye
splavy, 197-20%

ppxT: In order to study the influence of scale rormed cn the sur-
cace of the metal during neating on the coefficient of friction,

specific pressure, expansion and other paramelers of roliing, Spe-
cimens of commercially pure Ti were heated and rolied in a vacuud

of the order to 10"5 mm Hg, and in air. The work was carried out at

a TsNIIChM laboratory vacuum plant. It was found that in every case ,
of rolling Ti in air, the dependence of the coefficient of friction V4/
on temperature is cupola-shaped in character, with a maximum 1in

the temperature range 1050 - 1150°C. The changes in specific pres-

Lard 1/2

APPROVED F :
OR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001239:

LR

S/538/62/000/007/027/040
Study of the process ... D217/D307

sure and specific frictional force are identical in nature with

air- and vacuum-rolled 7Ti. On increasing the percentage reduction
in area of titanium, the specific pressure increases and the co-
efficient of friction decreases. There are 8 figures.
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AUTHORS T Ravdev—Ev—itry Shelest, A. E., Tfarasevicn, Yu. F. and
Shakhov, V. L.

il lnvestigation of rolling of certain titanium alloys

50URCE: Akademiya nauk UouR. Tnstitut metallurgii. Titan 1 yego
splavy. no. /, moscow, 1362, Metallokhimiya 1 novyye

splavy, 204-212

TuXT: Hot and "warn roiling of »i alloys containing 1 - 2.5% Al
and V.8 - 2% Mn (alloy 1), 2 - 3.5% Al and 0.8 - 2¢6 Mn (alloy 2),
4 - 5.5% Al and 2 - 3% Sn (alloy 3) was studied 'and compared witin

rolling of commercially pure Ti. Microstructure of the alloys, the
pnenomena of gas saturation and scale formation and the nardness

of the alloys were also studied. It was found that commercially

pure Ti has a gmaller tendency to oxidize than the alloys. Apart Vk/
from scale formation, the extent of gas gaturation increases on
heating. Saturation of the surface layer of titanium with oxygen

and nitrogen leads 1o the stabilizatvion of the A -phase. Al the
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warm-rolling temperatures {75000 und peiow), the scale forvaticn
proceeds slowly or ceases, but gas saturation continues even at
tnese temperatures. The authors investigated thermal expansions of
titanium 37 (VP1) and of alloy VT5 in the pure state and after
complete gas saturation of dilatometric specimens. They fourd that
the gas-saturated specimens do not undergo a phase transformation
and have a somewhat higher coefficient of thermal expansion trhan
tne pure metal. On cooling, the difference between the coefficients
of thermal expansion of thed-layer and the basis metal can lead
to the formation of microcracks on the surface. These crackxs, act-
ing as stress concentrators, deteriorate the mechanical properties
of ¥i articles, and on further cold rolling, can be one of the
reasons for the failure oI the metal. There are 5 figures and 8
tables.
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Paviov, 1., Belosevich, v. K. and Chamin, fu. A,

Javerty 7t :

cold rolling of commercially pure titanium as compared
with rolling of steel and aluminum

SOURCL: Akademiya nauk g8SR. Institudv metallurgii. Titan i yego
splavy. no. 7, MOSCOW, 1962. Metallokhimiya 1 novyye

splavy, 213%-218

fELT: Commercially pure titanium 7T (VTIT), steel <. .7 (OBEP)
and aluminum A (A) were used 1n this study. The lubricants used
were vegetable and animal fats, synthetic products of similar

composition (nos. 142, 151), and mineral 0oils, both in the pure
state and with additions (paste =97.(598)). The influence of
standard lubricants on the parameters of rolling in passes with
fixed roll positions 18 discussed. The authors recommend new syn-
thetic lubricants of the compleX ether type for cold-rolling of
7i. Their use enables the number of passes OT the number of in-
termediate annealing processes to be reduced, whilst retaining
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the properties of the metal. Cold-roliing of technically pure i
with a total reduction of up to 50% is possible, which enables
sheet in the cold worxed condition 10 be manufactured, as in tne
case of stainless steel. The surface quality of Ti sheet prcduced
by a given set of rolls can be regulated by the use of various
lubricants. There are 3 figures and 2 tables.
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PAVLOV, I.M.; ZHUCHIN, V.N., inzh.
<z
Dependence of the strailn resistance of precision alloy
E70M on various faetors of cold rolling. Iazv.vys.,ucheb.zav.;
mashinostr. no,8:178-186 '&2, (MIRA 15:12)

1. Moskovskiy institut stali, 2, Chlen-korrespondent AN SSSR
(for Pavlov).

(Rolling (Metalwork))
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PAVLGY, I.M. i

Some basic conditions and regularities in metal-rolling processes,
Trudy Inst.met. no.9:23-54 162, (MIRA 16:5)
(Rolling (Metalwork))

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86- 00513R0012391

o R e e A ;B Lmiﬁ_.i'.ah 2 “ LS mm '-wz;g A e B R ri‘v_;x.r »'_tt_-.' m “E !«3 2 W0E

FETIN _L SF

PAVLOV, 1.l

Consecutive relationship between certain processes of dise forging,,
Trudy Instemet. no,9585-60 162, (MIRA 16:5)
* (Forging)
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AUTHORS:: Pavlov, I. M. and Ushakov, Ye. V.

PITLE: Jdetermining the true resistance to deformation by ex-
trapolation of ihe curves resistance Lo deformation -
coefflc ent of friction

a0urCuo: Aﬂuaemxya nau ukx S535R. Institut metallurgii. Trudy. no.9,
Yjoscow, 1962. Voprosy plasticheskoy deformatsii metalla,
07-71

TEZXT: Annealed Armco iron cylinders (12 mm diameter and 6 mm
heignt) were compressed detween Iwo Steel plates. The contact be-
tween thle plates and tuhe samples were iubricated witl one of the
following:(;y (SU) engine o0il, oleic acid, purified vaseline, gra-
nite mixed with engine cil, etc. The tests were carried out on a sl
wniversal AMY-30(INCh-30) machine and the rate of deformation was
0.003 ~ 0.004 sec~'. Simultaneously with the axial stress, the la-
eral friction was measured at trhe contacts of the samples with the
piates. The resistance to deformation (axial stress) plotted ag-
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Jeternining the true ... D207/0508

ainst the coefficient of friction for different degrees ol delorma-
tion {defined here as the natural logariinm of the ratio of tne in-
nitial to final height of the sample) gave straight lines which

were only partiaiiy match by the thneoretical formulas of Un<sov,
Peirov and Siebel. Foll ow“b I. M. Paviov and Ya. 5. Gallay tnae
Stresses were extrapolatec to zero coefficient of friction and tne
resultant values of the axial stress were called the "true resist- | -~
ances to deformation". The resistances to deforzation obtained in -
thls W¢y agreed Satla‘aCuOr;*J with the values found by the me-

thod of M. V. Rastegayev \CyLlnd‘lCd- samples with recesses at ine

WO plare ends fiiled with stearic acid to reduce the Iriction

witn the steel piates). There are 5 figures.
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