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" TITLE: Phase transformations in the weld-adjacent zone of alpha and alpha plus
beta titanium alloys and criteria for selecting welding conditions

. SOURCE: AN SSSR. Institut metallurgli. Titan | yego splavy¥, no. 0, 1963.
Issledovaniya titanovy*kh splavov, 278-283 )

" ABSTRACT: . In continuation of earlier work on other Ti alloys (“Titan | yego

" splavy®', vy*p. Vi, {zd-vo AN SSSR, 1962, p. 226), the authors studied the

. kinetics of the phase transformations in the weld-adjacent zone of Ti alloys VT-5= "
S, VT, VT-ili-1 and 4B-0T3 by a dilatometric method. Analysis of the anisother=:
. mic transformations during continuous cooling under the conditions of the welding

' cycle showed that the temperature of onset of the p —> a' transformation de=-

. creases along an s-shaped curve with increasing cooling rate (4.5-260 degrees/

: sec.), and that the transformation is practically complete in a relatively narrow

. interval (50-100C pelow the temperature of onset for alloys VT=5-1 and 4,8-0T73, and

' 30-80C below for vT-14=1). The temperature of onset of this phase transformation

' also decreased with an increase in the content of nitrogen and oxygen in the alloy.
iedn alloy VT-5-1, the tem erature of onset of the hydride transformation (which did

#inot ap E_ar in alloy VT-Ifb-I) passed through a maximum with increasing cooling rate.
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' The effect of alloy composition (presence of Mo, V, etc) and the parameters of the ~
- welding cycle on the structure and mechanical properties of the weld-adjacent zone
were also investigated; an example of these results is shown in Fig. | of the En=-
' closure. On the basis of these results, the authors conclude that the a-alloys
and o + B alloys of the martensitic class with a low content of alloying elements
show high plasticity in the weld-adjacent zone over a wide range of optimal cool-
! ing rates (10-150 degrees/sec.) and duration of temperatures above the transforma=:
tion point (8-40 seconds). As the content of gases and p-stabilizing elements in
these alloys increases’, the optimal range of the parameters contracts and the ‘
plasticity in the weld-adjacent zone decreases markedly both at high cooling rates
(due to hardening) and at low cooling rates (due to superheating and sensitivity
to grain growth). Thus, in alloy vT-1k, the plasticity of the weld-adjacent zone
increases with decreasing cooling rate, put always remains below that of the ori=
ginal metal, while in VT-1b-1 (7.5% Mo) the plasticity {s higher than that of the
* original metal at an optimal cooling rate. In the aging a + P alloys with an In-
. termediate content of alloying elements, maximal plasticity is obtained at various .
N cooling .rates, depending on the type and content of ﬁ-stablllzlng elements. Orige:
i art. has3 5 figures. ‘ [

Bl associaTion; Institut metallurgil A cssR (Metallurgical Institute, AN sSSR)
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Effect of cooling rate (W) at the onset of the p > ' transformation and of duration
of temperatures above this point (t' - t'') on the mechanical properties of the weld-
adjacent zone in alloy VT-1l with 3.6% Mo and V. Units of the ordinates are: kg/mmZ,
% elongation, kg/mrn2 and degrees, respectively; right-hand ordim te = orlginal

state; abscissa = W in degrees/sec. and t' - t' in seconds. .
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PITLE: On the susceptibility of KEN35VTYu! and .KllNGOMVT~Yu{§110ys to
' 1d adjacent zonegdu:ﬁng.are-kelding__';.k

‘hot_crack formationd:n the we
SOURCE: Svarochnoye proizvadstvo, nov 10, 1964, 10-13 . L
TOPIC TAGS: nickel alloy, ‘heat resiétanb‘alfgy)’gelding;jwelaéﬁtlifygf
KhN35VIYu alloy,;KhN60MVTYu alloy,'wéldabilﬁty»teth}‘;'”'” R :
ABSTRACT: An extensive series of experiments vas conducted in an. o

attempt to determine the effect of individual alloyifg>elgmgntsy‘melt*;
ing .condiftions, and the .arc heat input.on . the weldability of KhN35VIYu
or EI787\and KhN6OHVIYu or,EPZOZ'with‘émphasis oh:théir*ﬁhdceppibili:y
to hot crack formation in the weld adja;ent';one”during arc weldinge !
The EP202 alloy was found to have the better weldability. Under.con= |
ditions of low heat input and a boron content not excedi_ng:‘0.00I_Z',-‘no.j
hot cracks were formed in the weldfadjacehtszne;"Although EL1787 allo

has the same range of hotrbﬂ;ﬂemms{as “EP202, it, nevertheless, 1s-
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much. more susceptible to hot cracking. ',':,»El'ecttasi'a'g, or-vacuum melti

‘considerably reduces this susceptibility but doe,gunot,}e}limingtg‘f-it-"»- :
completely, especially in velding rigid articles and with borom con~
‘tent of about 0.009%, Orig. art. has :r»"i&figures,_md_2“;tab1'eg:. T
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PITLE: Effect of technological factors on failure of the heat-affected zons in
hardened steels I

.. SOURCE: Svarochnoye proizvods{;vn‘ no..'_ 1961&. 1—1& = oy ",-‘.'i_:.‘f*f» B

TOPIC TAGS: metal fatigue strengtﬂ} metal test, metal deformation, steel, :
metallurgic testing machine . : N,FSA_ )

" Abstract: The IMET-4 macninr‘s was develaned in 1959-1960 at tie Institute S
" of Metallurgy imeni A. A. Baykov for the comparative quantitative fatigue B
. strength testing of metaels. The machine permits- the investigation of . R
specimens in the post-treated stnte according to varioua temperature cyclos ST
{ with consideration of the effect of deformation, for example, after quench-. -
i ing, thermal cyele of wvelding (for the heat-affected. 2one), thermomechanical
‘treatment, etc. Bach of these methods of treatment ic simulated in the

- { machine on flat notched specimens by. electric hesting and stressing. them
_!'st the required temperature in'the cooling process with subsequent holding:
i iat 8 constant tensile stress until failure. By changing the load frou ;;v- L
A;specmen i.oJ.a.pecimen_&gtrongth-timg‘r;_; ionship curve can- be canetructed ,,,,,, il
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" from asctual thermal cycles of welding steel by lower rates of heating and :
“longer durations of the metnl above the Acy temperature which ensured, dur- . -

| strength was investigated in steels E19624 gmzmmumn
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semi-logerhythmic coordinates and on 1t the minimum failure stress and .
me to failure at this stress can be determined. .
In the tests under study the thermal cycleg of the specimens differed .

n
1
4

1ng 8 relstively low T, max? the gize of ausienite graing: approximately the !

same size as grains in the hest-sifected zone close to the. line of" fusion.
The effect of the degree of deformition of austenite ‘on the fatigue ;

uthe cooling process the specimens were &% qssed in tﬁe

nd h2Kh2GSNH
tenitic stat }
: the 5,0-h00 C renge to O, 15, 30, and 5O,zé/nm9‘ later, in the proces of :

martansitic tv‘ansformat*on in the 270-140 or 220-1109C ranges, as well as ' -

£ 20°C, up to the full assigned stress. The cooling rate-of the- specimens
was greater than the critical rate of quenching. . ‘l‘ests at high degr es of
‘deformation practically coincided with the conditions of- susforming/ B -
‘hardened steels, but at low dngrees . to conditians of weldiﬂg and ordin- .
»ary quenching.-

'

g g ; © Heasurement of the derormauion kineticv of syecimens in tho proceas of .
) ;stressing and testing indicated that in the first stressing period the de~ |

iformation amounts to 70-90% of the total deformation. After complete cool-r' .
1ng there is no noticeable ma‘,rcscopic deformation 1n the under-loadA holding
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;Iix‘écess &t room temperature. Host of the specinens taned during testing B
;in the course of 10-12 hours after stressing; several specimens fafled vith- R
:in 1-2 days. The fracture surface of the %eeimens has a grainy erystal
.structure, typical for brittle fracture.

: Steel 42Kh2GSKM hds the lowest resistance to delayed fracture at {1e ;
deformation degree of austenite & pe 12-1&%, é 5" 5-10$ Sp otn *

- .» 49-50 kg/un®, t p = 2 hours. From the lowest degree of deformation o
(E = 2-8% and ¢’ = 2%) resistance to delayed fracture is increaged in- L
signhicantly, opmin 15 increassed to- ~57 kg/m2 This value is. cloae s

ito. conditions at which auetenite is. deformed 4n the. heat-aftected zone dur- s
- iing welding. With an incresse in tha degree of deformation . (Ew =504 and.
' “E §° 28%) the fatigue strength :ls sharply increased, the value of dp uin

‘18 increased to 107 kg/mm2, and t, becomes more than 24 hours. Conse- 7
;quently, even at this degree of deformation, ausforming increaseg the /
fatigue strength of steel by & factor of 2. /
In steel 15KH12NMVFA the relationship of & Pnin Y0 degree of aus- ,’
tenite deformation has the esme eharacter. 'rhe lowest fatigue etrengtb

f:
' o
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(9 Pmin = 90 kg 2-) appears at £ = 9-1&% and 53 = h-’l% Hith an

increase or decrease in the degree of deformation from these velues, , the
resistence to delayed fracture is increased: at €9 = 54 and Eg =

9P min is increased up to 105 kg/mi® but st éq = 25-30% and " £ 5 - 1..:1'45

== up to 180-200 kg/mm2, which is close to the tensile strength of steel
'in static fracture. This indicates that steel 15Kh12HMVFA, because cf the
lover content of carbon, does not becoume suscepti‘ole to delayed fracture .
‘at lesser degregs of austenite deformation than fteel U2Kh2GSNM.
, The effecd of the gfructure %{2’2 and’ ieters of the thermal :
welding cycl fatigr strengtq as invest ed on steels of the pear- .
'1ite (35ths LOKhGSA, 4SKnHMPA, 43Kh3ISNMFA) and martensite (15Kh12NMVFA) -
" | classes. Specimens were subjected to the action of three thermal cycles :
!vhich corresponded ;to the conditions of single-pass welding of sheets of
.i'small, medium, and large thickness. = _ Lo
: ; The method end IMET-4 wmschine for. fatigue testing n:ade 1t possible 40 ;
obtain comparative quantitative charactefistica of resistance of hardered
steele , to the formation of/cold cracks}in the heat-affacted zone in re-

. |1lated to the parameters of the welding condit:lona and heat and themo-
" |echanical treatuwent of weld Joints.!™ [/~
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In steels with the high '9uétedité, éﬁébilﬁtffaﬁd,053-'0:-5?"';1"‘-@3""36":69“,," SRS
tent, practically at sny conditions of single-pass. arc velding amd sur- -

facing, cracks cen be prevented only by. the self-tempering of the marten-

site during the welding pracess by mesns ‘of slowing cooling rate ‘or- corres=:

ponding preheating rate. - S, T R
In steels with the same cerbon content, but with averege or low

sustenite stability, during the welding of which the ,s”tmctural;'eondiﬂqn'g'l

. of the heat-affected zone is easily controlled, the absence of cracks for, St \

"i'a decrease in the cooling rate is explained by the appearance of bainite ;
! and pearlite structures. When carbon content 1s law, cracks can be pre-/

| vented in msrsensitic steels not only by welding under variable, but alsc - °
; quite rigid conditions. : LT R N
; Delsyed fracture and the formation of cold cracks occur most inten-:
isively at temperatures somewhat below room temperature. - R PR R
; With an increase of the acting stresses, b t below the minfmum 7 o o
fracture stress, the rate of development and completeness of recovery of -

‘the hardened metal in the heat-effected zone increases due to-acceler- . .
‘ation of the recovery process of microstresses and ordering of the grain (-

iy

——ay

o

boundary structure. 7T TR

i
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The! momecha“ical br eatmenb 15 one o’ hhe ne“ and effecti“e va ,8 to ' T
B i bhe rea 15 hance Of "eld Joints Of hﬂrdenea Bteels to the fom

of cold cracks. Or:!,g. ‘art, haa 2 ﬁ.gurea, 7 graphn, and 1 table. :
' ps50 6 ' }‘kova.(mutute or Hetallurgy)sf. o
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I ACC NR: AT6012403 SOUKCE CODE:
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TITLE: Delayed failure of titanium alloys

SOURCE: Soveshchaniye po metallokhimii, metallovedeniyu i primeneniyu titana i yego
splavov, 6th. Novyye issledovaniya titanovykh splavov (New research on titanium '
alloys); trudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 278-288
metal stress, elongation, material failure, :
TOPIC TAGS: titanium alloy, metal property, zirconium containing alloy, test method,
aluminum containing alloy / IMYeT-4 test method, VT6S titanium alloy,
0T4-1 titanium alloy, VT6 titanium alloy, VT14M titanium alloy

ABSTRACT: To clarify the mechanism of delayed failure of titanium alloys, previous
work by M. Kh. Shorshorov and V. V. Belov (Vliyaniye tekhnologicheskikh faktorov na
soprotivlyayemost' okoloshovnoy zony zakalivayushchikhsya staley zaderzhannomy

razrusheniyu (metodika IMYeT-4). Svarochnoye proizvodstvo, 1964, No. 11) was con-
tinued Yy expegpimepting g{h 2—3{t"_mm thick shecimens using the IMYeT-4 method. Specimens| _
of VT6S, Ti-Al-ZrY OT ¥ :

Al 4-1\, VT6, and VI14M ‘titanium alloys containing different amounts
of gases (O,N,H)_were subjected to constant loads, and the time histories of stress

and elongation were measured. Curves of Y and ¢p as a function of time are presenmted
for the different alloys containing 0.1——0.45% o, 0.03--0.1% N, and 0.002--0.05% H,
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(;and the results are summarized in a comprehensive table. Sample photographs of
microcracks which lead to eventual failure are shown, and the mechanism of delayed
failure in the different alloys is discussed in detail. It was found that (based on
the IMYeT-4 experiments) the titanium alloys can be placed in the following order with
respect to delayed failure resistance: VP6S, alloys of the Ti-A-Zr system, VT6, and
VTP14M. Orig. art. has: 2 tables and 6 figures.

SUB CODE: 13/ SUBM DATE: 02Dec65/ ORIG REF: 011/ OTH REF: 004
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by several diagrams for anisotropic phase transformations. The shapes of the phase
diagrams (of four general types) are discussed in detail. The gffects of titanium
alloy composition and welding parameters on the structure and éoperties of welded
seams are also discussed. Curves of the mechanical propertiesidf the base metal as a
function of time spent above the & -» G Fransformation temperature and as a function
of the subsequent cooling rate are presented and discussed in terms of choosing
effective welding parameters, Orig. art. has: 5 figures and 1 table.
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TITLE: Rational rcgimes of mechanical-thermal treatment of titanium alloy VI15 and
its welded joints

SOURCE: Soveshchaniye po metallokhimii, metallovedeniyu i primeneniyu titana i yego
splavov, 6th. Wovyye issledovaniya titanovykh splavov (New research on titanium alloys)
trudy soveshchaniya. loscow, Izd-vo Nauka, 1965, 289-294

CCHArICAL PROPERTY,
TOPIC TAGS: Atltanlum alloy, metal propertj, metal welding, weld heat treatment/ VT15

titanium alloy

ABSTRACT: The effects of quenching temperature and subsequent mechanical-thermal

treatment regimes on the structure and mechanical properties of titanium alloy VI15
and its welded joints were experimentally investigated on 2-mm thick specimens at the i
lietallurgy Institute im. A. A. Baykov (Institut netallurcll) After argon-arc welding
(single pass), the specimens were quenched from 800, 1000, and 1200C in water, followed
by aging (480C for 18 hrs, 560C for 15 min). Dilatometric and microstructural observa-
tions of the kinetics of phase transitions were made, and some results are presented
and discussed, Based on these observations, several rational methods for increasing |—
the strength and plastic properties of welded seams were attempted with the following
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results: 1) to obtain the highest mechanical properties (d’b = 179--179 kg/mmz, Y =

6--10%), plastic deformation of the ;?—phase(hust be performed at 400--450C; 2)7if the
P-phase is deformed at room temperature, satisfactory properties (162--172, 10--20)
can be obtained by subsequent heating to 600--650C (for a short time); 3) increasing
the quenching temperature from 800 to 1100--1200C decreases chemical nonuniformities
and results in more uniform mechanical properties after mechanical-thermal treatment.

Orig. art. has: 7 figures.

SUB CODE: 11, 13/ SUBM DATE: 02Dec65/ ORIG REF: 002
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1, Ohierckerrespondent AN SSSR (for Rykalinm).
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-'Vical'aspeCts of conttolling»theijoiningjof;differeﬁt:SOiidé“by v Iding- throi
.- iproper selection of temperature, time of phase. contact, value of local plastic-
" elastic deformation, and the time of radiation: -The process of ‘joining two dif-
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: HAUTHOR:' Rykalin, N. N.;VShotéﬂbroﬁ;'M.nﬁ'iA KfasﬁlihguYuinL,a"
* TITLE: Plhiysical and chemical problems ,p,‘f_:joining.,diffetent,'

Neorganicheski

ye materialy, v. 1, no. 1, 1965, 29

otg s,

" ABSTRACT: " fna general review of ‘the literature; the authors: examine

i ferent materials is divided into 2 principal- stades. In case of joining different
 ‘materials, one of which is in the molten state]’the relaxation period of the inter-
- tphaSe’energy,'during.whiéh_thé{dlffusiqn;isftétgtdéd;ymﬁé"béfcbhsidgigd,v;Patti¢u¥
. lar attention is paid to the velding of metals with glasg”or ceramics’(e.g.; AL it
silica) and the welding of solid Ti with Tiquid Al. - The authors conclude that o

_these processes require a regulatable energy source td*ccﬁtrbliﬁhgftypefof,bdﬁdf
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roduced but that more research 18 needed ‘on” the natute of the'energy char
tics of ‘the joining process’ and. the development ‘of. processes ‘using - thermal, mechani
cal and radiation activation. _ Orig. art. has'- 3 figures and 2 formulas.- S

:'ASSOCIATION: Institut metallurgii 1m. A.A. Baykova (Hetallurgical institute)
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AUTHOR? Bel.ov. v. v. (Engineer), _S_hotshotov. H. Kh. (Doctor oE 28 :
' ,technical sciences)

v TITLE: Evaluation of suaceptibility of ateel welda ‘to’ cold ctack {
formation by the methods of rigid specimens and IHET—’; i i

SOURCE4 Svarochnoye ptoizvodstvo, no.: 2, 1965, 7-10
V‘TOPIC TAGS heat resistanc steel, steel welding,i steel weld, Qéld”“-

" eracking steel, complex alloyed steel, super strength: steel, weld =
: crack resistance, weld cracking susceptibility ‘4, St

‘ABSTRACT: - A study has been. made of the susceptibility of steel weldsf
to cold crackinge. Several steels, “includin “complex’ alloyed: supet-"."
strength steels, éOKhGSNHTA\‘and 30KhZGSlWM and heat-resistant steels-

5Kh11M3F ET801)* and 13Kh12N2MF, \iwere tested (see. Fig. 1 of the En=
closure)." “The CTS and " Cross" tests’- and the IMET-4 test{ere used. -
By 1t was concluded that the critical cooling rate can be used as cri-"

* terion for evaluation of susceptibility to cold cracking but only fn ook
welding with a continucus cooling tc room temperature. “In welding /' R T

Curd 1/ (ir/mgma/ Peper 5,;/5: ,CIYDII% 74 Sﬂ‘a/oi‘ *‘7'5’0;‘ i

RECT oA 2V TR e R -
R -"".—',"'4’-5-_’-:;1.1:‘.«;
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 ‘H7V1=h:§§gﬁéifiﬁﬁfﬁf7f¢frtgéfﬁt
f’f'hbldiﬁg%tiweghnd?thé;teﬁﬁéga
. ““At identical conditions-of preheating
" welding under different conditions,:

affected zone can be used as & CTr
cracks appear at cooling rates corr
pmpatativelyzhig
cross test is much more rigid than
former test do not form on
and the martensite content
For steels with a high hardenabi
should be about 50C lower than th

48 -two times

ing with continuous cooling..

are generally less susceptible to cold’ ¢

' {terion.’ ; et
esponding to the form 3
‘structures with a ¢ h;cqnﬁent»of,matteﬂsitggl-Thg;]Q
’ CTS;test};therc61d~Cracks;1n'thé

1y ‘when cooling rates are. 3 4
' lower than in: a CTS test. -
l1ity, the preheating temperature ﬂ
e_Hs;teﬁperatuteito'ensn:efanfadé-g
quate self-tempering of martensite,and.relaxationvproqesses in weld-._
.Steelé.withHA-thherfﬂg_tempgraturef,-n

'zin5rfgtdfte§tl}f
atdi

on of the

2—3 times lower

racking. IbeftesnI;S’offtﬁg}
t with those. of the other -
andQ3:tab1es._;fjgrl - [us)

: IMET~4 test are in gatisfactory agreemen

tests used, Orig. art. has: 3 figures
ASSOCIATION: Institut metallurgii fm.
Metallurgy) e : el T
ard 2 [4
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.

YT et 207 g ek g s P 3 T

ORG:

cTITLE:
treatment (

: !

| SOURCE:

. appropriate insert facing p. Lg

| TOPIC TAGS:
»mGEHEHTegmwtﬁnehmea& ﬁL
125hh2GSNVH steel, 28Kh3SNMVFA steel

ﬁABSTRACT:

cinvestigated.

of 15Khl11MF )

Institute of Metallurgy, AN SSSR (Institut metallurgii AN SSSR)

Polygonization of austenite subjected to low temperature thermomechanical

Metallovedeniye i termicheskaya obrabotka metalloy, no. 9, 1966, 30-33 and

p«w/ta_»ébd @ 3 Q,Z' ( [ Z'-~¢/U A/tﬂ—l/é/
pc(ly’gonlzatmn dwuLo a—m,_-a»ZL - thl;;mo/mgf:han ical fv"M

stréngth steel/lSKhllMF steel, 15Khl2NMVFA stee f

The effect of polygonization annealing on the properties of super
steels subjected to low temperature thermomechanical treatment (LTMI) has been
The schematic layout of the continuous process combining LTMT and
‘polygonizati%n annealing sAuthor Cert%ficate 155161) i
15Kh12NMVFA ) 25Kh2GSNVM yYand 28Kh3SNMVFA

shown in Fig. 1. Specimens
teels were heated to 1050,

stretched by 30—37%,

L Jet.

Card 1/2

1100 and 1200C and cooled in en air jet to 550C, at which temperature they were

immediately rapidly reheated to 550—T00C, kept at that
temperature from O to 5000 sec {polygonization annesling),
It was found that polygcnization ennealing improved the strength only very

and then cooled in an air

upC: 621.789.669. .14 018 85 -
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|
i Fig. 1. Layout of continuous LTMT with polygoniza-
tion annealing 4

o ® L |
?I'I’:m-ma 1 - Inductor for recrystallization annealing;
Aty 2 - inductor for polygonization annealing; 3 - rolls.

tnh F
ty
ty ffr—————

slightly, but greatly increased the ductility. For instance, cenventionally heat

' treated 25Kh2GSVM and 28Kh3SNMVFA steels had a tensile strength of 190 kg/mm2 and
1198 l«:g/mm2 , and a reduction of arca of 20% and 17%, respectively. The same steels,
after LTMT but without polygonization, had a strength of 212 kg/mm2 and 223 kg/mmz,
and a reduction of area of 26.8% and 26%, respectively. After polygonization annealing.
at 600C for 20—100 sec (optimal conditions), the strength was 217—218 kg/mm? and
225 kg/mm?, and the reduction of area 36,6—30% and 3L4%, respectively. Orig. art.
ha.: U figures and 1 table.

SUB CODE: 11/,SUBM DATE: none/ ORIG REF: 003/ ATD PRESS: 5099

| =
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TITLE: Energy characteristics of the delayed fracture of hardened steel

___X____———ﬁ

SOURCE: AN SSSR. Izvestiva. Metally, no. 1, 1966, 165-171

TOPIC TAGS: chromiwn steel, material fracture, atomic theory, crystal theory, metal
stress / 401 chromium stecl

d
- . l'
The nature ot T cold eracks during the heat treatment and welding of :

o oy aterps woled from the st andpeint of the modern theory of ucmyed frac-
; fae this theory, e of the authors {Shorshorvv, A, K. Dnv, AN SS8R,
{62, no. 4 had oifercd the hypothesis {hal vacaneics play a ‘
. ol the jormation of microcritck nue lei njong the grain bounda Y.‘l“m ,
oncet 1t1 arinns 0f Vs ipeies in in 1(xcmd steel stem “

oy Lot apd plastic fpmation during ma unuomc fr msfurnrl

cipposon brluce visc neiastic Dow {shedt formation} along the bound-

UDC 609156 e
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f thege siresses, and they also induce the
ansverse houndarics. The inter-
esses results in an energy
migrate toward the transverse boundaries, SO
ancy concentrators sharply increases. In this

connection, the authors describe a series of experiments undertaken to analyze the agtivation
| energy of the process of delayed fracture of hardened steel. Flat specimens of _4_1_Ql§_1_1' chrom

‘} steell were electrically heated to 1573-1603°K for 30-40 sec at the rate of 40-60 deg/sec, and
then cooled in calm air at the yate of 35-45 deg/ sec to the test temperature (373, 348, 323,
293, 273 and 77°K). During cooling the specimens were subjected 10 loads of 300 kg/mm

and higher. Alter such treatment all the specimens had the structure of martensite with resi-
dual austenite. Subsequent mechanical tests of the specimens showed that they are prone Lo

|
l.
\ delayed fracture only at near-room temperatures (273-348°K). The activation energyuq of
!
1

the direction of action ¢
microstresses al v
field of these niicrostr

ains oriented in
xjal normal tensile
stresses and the
the excess vacancies to
these boundaries as vac

. ariey ol gr
| accumulation of tria
action between applied
gradient which causes

| \{hat the effectiveness of

the process of delayed fracture was estimated with the aid of an Arrhenius-Zhurkov equation,

and analysis of the test findings showed that Ug decreases from 0,77 to 0.63-0,59 and 0. 39~

-0.34 ev when the applied stress o increases from 0 to the minimum breaking stress

o ™= 300-400 kg/mm2 and to o = 900-1000 kg/mmz, respectively. Approximate calculations
for 40Kh steel show that £ e activation |

movement of vacancies
cies, ~0.65 ev. Hence, as O increases,

S\
! of the activation energy of the
1.15 ev and for bivacan

i
t energy for monovacancies is ~

- ! Card
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‘. AUTHOR: ¥eshcheryakoyv, V. N, (Englineer); Shorshorov, M, l(‘\ (Doctor of technical ?/l ’

ey TN vis -
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ORG: Institute of Metallurgy im. A. A, Baykov (Imstitut metallurgii)
R I.\‘ q/n /\;
TITLE: Effect of the gas contegg‘ on the susceptibility of Ti-Al-Zr welds to

delayed failure and-cold cracking \(\.

SOURCE: Svarochnoye prolzvodstvo, no. 11, 1966, 11-12

TOPIC TAGS: titanium alloy, aluminum containing alloy, zirconium containing alloy,
alloy welding, weld delayed failurxe, weld cold cracking, alloy weld

d cold cracking in the heat-affected zone of
the welds in alpha-titanium alloys of the Ti-~Al-Zr system containing from 0.13—14
to 0.45% 0, and fron\(Q.OOZ to 0.15% Hy has been investigated. Notched specimens

d

ABSTRACT: The susceptibility to delaye

with a TIG spot weld‘'on each side of the notch were subjected to a prolonged tensile
test under a constant stress and the plastic deformation was measured during the -),’?

test as well as after rupture. The test results showed that increasing the oxygen
content from 0.14 to 0.457Z in Ti-Al-Zr alloy at a low hydrogen content of 0.002%
increased the rupture stren CA Yof both the base and the heat-affected zone metal
from 68—69 to 80—284 kg/mm~, and the time-to-rupture from 0.25—5 to 4—7 days

(see Fig. 1). The reduction of area at rupture decreased only from 15—20%Z to 9—8%

' Card _1/3 . UDC: 621.191.052.919-.§M5J -
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a _St:‘r_esg,m o Fig. 1. Stress versus time-to-failure
kg/mm®. . in Ti-Al-Zr alloy base metal (1, 3) and
] N ) the heat~affected zone (2, 4) containing
- L %ﬂ o 0.13—0.14% (1, 2) or 0.45% (3, 4) oxygen.
90— I
. J\ZLT : . o
80 SAME ' -
; e T2
.70 = 5>t

T T

7 i

.60

1t a0 10¢ 107 1% min

~which indicated that both the base and the heat-affected zone metals remain capable
of plastic deformation and, consequently, stress relaxation. The insignificant
{increase in sensitivity to delayed cold crachking with increasing oxygen content 1s
ascribed to a favorable effect of _;_i‘g_cp.r}_i’u_n_xlwhich forms a compound with oxygen, or
reduces the effectiveness of dislocation pinning by oxygen atoms. Increasing the

! hydrogen’ content of alloys from 0.002 to 0.015% decreased the rupture strength of

\ Tne base retal containing 0.1% and 0.29% 0z by only 2—2.,5 and 3.5—4 kg/mmz,
respectively. The metal in the heat-affected zone had a somewhat higher resistance
to delayed cold cracking than the base metal, probably because of partial desorption
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In the welding of steel and alloys of titanium

" mopIC TAGS: titanium, titanium steel, titanium alloy, titanium

_ PURPOSE AND COVERAGE: The book is intended for engineers, scientists

" condition specific for welding technics, analyzes the methods of

(Metallovedeniye svarki stall 1 splavov titana) Moscow, Izd-vo -
“Nauka", 1965. 335 p. 1llus,, biblio. Errata slip inserted. 3000} *

copies printed.

welding, alloy welding, steel welding, phase transition, metal
property, welding tachnology, welding inspection, we dability

and also fo» workers employed at machine, shipbullding, defense and
aviation industries and concerned with problems of welding of
titanium steel and alloys. The book reviews the problems of phase
transformations in titanium steels and alloys in nonequilibrium

thermomechanical treatment applicable for welds and presents the new
suggestions for preventing of cracks. Besides the book summarizes |’

CIA-RDP86-00513R001549910011-0

the results of the author's work at the Institute of Metallurgy imeni
A. A. Baykov. during 1952-1963. - S » .

| cora 2/4

Editor's Noter=& 5 ‘ | o

UDC: 669-15:621.791:660314.018+669.205 '
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25

on the properties and structure of the heat-affeéted zone.— 68
6., IMET-4 for investigation of metal resistance to delayed failure

during welding and thermomechanical treatment -- 72
7. Rigid weld tests for determining the resistance of titanium steel] .

and alloys to cracking ?: 76

. - \ .
Ch, IV. Phase transformation during contimuous _ heating, homogenizing,
and growing of grains of titanium steel and allocys welding -~ 80 |,

'Ch. V. Phase transformation in titanium steel and alloys under con-
dition of continuous cooling and welding ~~ 133

Ch. VI, Delayed failure of titanium steel and alloys and formation of
cold cracks'in welding -- 202 :

|. Ch. VII. Control of structural and mechanical properties of
. -titanium steel and alloy welds in welding follcwed by thermo-
mechanical treatment -- 248

“

i.“ General criteéii‘ for the selection of conditions and'technology
for steel welding - 248 ) : ’
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(Stoping (Mining)--Equipment and supplies)
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—

Karaganda Basin miners are striving for an increase in labor pro-
ductivity. Ugol' 36 no.9:4-6 S '61. (MIRA 14:9)

1. Glavnyy inzhener kombinata Karagandaugol'.
(Karaganda Basin--Coal mines and mining--Labor productivity)
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SHORYANTS, Nikolay Georgiyevich; BONAREV, N., red.; KUZNETSOVA, 4., tekhn.

_.—-‘ﬂ‘-:—*;\;f'éﬁ:;:ﬂfm’i’vw“mﬁﬂv dinyen

[Let's ¢hange our way of life and the methods of work] Rabotat' 3
zhit! po-novomu. Moskva, Mosk. pebochii, 1961. 46 p.
(MIRA 14:9)

1, Sekretar' partkoma kolkhoza im. 1.V.Stalina Lukhovitskogo rayona

Moskovskoy oblasti (for Shoryants). _,
(Collective farms) (Lukhovitsy District—-Rural conditions)
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;TITLE: Electrochomical elemants

§SOURCE: Avtomatika i telomexhanika, no. 8, 1966, 152-166

g TOPIC TAGS: automatic control technology, electrochemistry, electronic componont

|
ABSTRACT: Developments of the mst 10--15 years in the application of electrochem~
ical phenomena to the design of automatic control, measuring, and computing devices

are reviewed. A variety of elactrochemical components designed for reception of ex-

ternal effects, for data processing and storage, for generation, modulation, and de-
tection of low- and infralow frequency processes, and some others are discussed. Due
to their simplicity, low power consumption, flexibility of use, suitability for micro-
miniaturization and for construction of matrix systoms, these components are of great
Genaral characteristiecs of the electrochemical components

value in automatic davices.
are given, and the basic types of systems, the operational principles, areas of appli-~

cation, and existing limitations are pointed out. The most industrially promising
components are described, as are the areas requiring further investigations, Orig.
art, has: 6 figures, 1 table, and 9 equations. '
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Magneﬁic elements of computerswcl(Magnitnyye elementy vychislitel'-
nykh mashin) Moscow, Izd-vo "Vysshaya shkola", 1965. 335 p. =
illus., biblio, 10,000 copies printed., N

TOPIC TAGS: magnetic element, magnetic circuit, computer'component,';f
magnetic switch, shift register, ferrite transistor, computer .
circult, magnetic storage, permanent storage, working storage '

"'| PURPOSE AND COVERAGE: This textbook has been approved by the Ministry.
1. of Higher and Special Secondary Education of the RSFSR for schools .
of higher engineering and especially for students in correspondence
courses specilalizing in digltal computers, automation, and tgle- '
mechanics, and students taking refresher courses for graduate N
engineers, The book deals with theory and design methods for magnetiq -
switching, magnetic shift registers, logical elements, and storage | [N
units using magnetic elements in which the principle of construction | . ° s
and operation is based on magnetlc tape, disk, and drum recording. .|
A. A, Papernov, V. A. Zhozhikashvili, P, A. Tonkin, M, V., Nemtsov, - | °

and Yu, M. Shamayev provided comments and advice; B, S, Sotskov N if ©
showed constant interest in the work and offered valuable recommen- :,.‘,.
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dations, References are listed by chaptérrin the'bibliographﬁ.lffjif37
TABLE OF CONTENTS: . - : AR
Foreword =-- 3
‘Iftroduction -- 6

¢h, I. Magnetic switching elements. o ' S -
-1, Magnetic core operation in binary pulsed elements --12 =~ -
2, Energy relationships in magnetic elements during magnetic polarity

- reversal -~ 15 C o R

3. ¥ectangu1§§1ty criteria of the ultimate static hysteresia

o0p =~ P : - . . -
"o Dynamics of magnetilc polarity reversal, Relation between dynamic .
and static hysteresis loops and the switching time, =~ 21 B
" 5, Dependence of the static characteristics and the time of magnetic
polarity;revergal”bfithéﬂtorpidacore on its geometric dimensions -

2 i . : . . N

6. Basic characteristics and statlc parameters of magneticfmaterials*’ifi

7, Dynamic parameters and characteristics of cqresf;,a\uo_

Card 2/6

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549910011-0"



"APPROVED FOR RELEASE: 08/09/2001

CIA-RDP86-00513R001549910011-0

o L725645"66 . o LT oo s :,A,:i T '. oo LT T
| ACC NR: 6008325

Ch II, Magnetic core shift registers

1,
2,
3.

Te

-Analysis of operation and design of a two-cycle shift register

Operating principles and purpose of magnetic shift registers - #9
Classification of magnetic shift registers -~ 56

Single-cycle and three-cycle shift registers with a passive
uncontrolled coupling network fed by output pulses -~ 59
Analysis of operation and design of a two-cycle shift register
with a passive uncontrolled coupling network 67

Design of two-eyele shift registers with a passive coupling
network taking the effect of reverse information flow into R
account, A c¢irecult or diagram with a cutoff bias -~ 79

with a passive uncontrolled coupling network fed by clock pulses-

Analysis of operation and design of a single-cyole shift register

with a passive uncontrolled coupling network =~- 92~

LYY

- 115

8. Shift registers with a passive controlled coupling network
Deslgn of single-cycle and ’cwo—cycle binary-eells with a passive

9.
-controlled- coupling networ L3260 .
10, Shift re§isters uging magnetic elements (wi‘chout semiconductor

elements -= 132 - 1
11, Reducing noise in ghift registers with compensatory cores and
auxiliary coils =~- 135 :

L -.-1
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12, Single-cycle and two-cycle shift registers with-active coupli
networks -- 142 o
13, .Férrite transistor cells with positive feedback -- 152

Ch, III. Magnetic elements tn logical networks ’
1, Basic logical operations accomplished with magnetic elements - 168/
2, Logical MOR" uetworks having a singlé magnetic core, Networks - .-

using single-cycle, two-cycle,:and three-cycle binary cells with
“both active and passive coupling networks -- 170 o
3, Loglcal "NOT" networks having a single magnetic core =~- 178
4. Logical "NO" network with single-cycle, two-cycle, and three-
cycle cells with gassive,and active coupling networks -- 180
Structure of the "NOT" network with a "ONES" generator and
inhibitor e- 187 _ T S e
, "AND" logical networks using single-cycle, two-cycle, and three =
cycle cells with passive and actlve coupling networks, and with .
inhibitor and "ONES" generator circuits -- 189 R
The "OR--OR" network; series and parallel connections of two -
"NOT" networks .-- 195 e , Co e
8, Dynamie triggers with magnetic cores == 200

Ch, IV, Magnetlc operatlonal storage unité'  B
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"1, Purpose and basic technical characteristics of magnetic storage ff.'Ji
units == 210 o : i
2, Classification of operational storage units using magnetic
' cores -= 214 S
3, Magnetic operational storage un:ts with linear address selection |
_ -~ 215 f
4. Magnetic operational storage units with coincident current
address selection . 223 : R : o
5., Design of an operational storage unit with coincident current
address selection ~- 242
6. Magnetic operational storage units with direct address selection
(z type) -- 2uy6 _
Magnetéc and semiconductor matrix switches in address selectors
-~ 248 - ' oo
Increasing the high-speed response of magnetic operational- storage i
units_with6direct address selection while reducing unit dimens-
ions == 202 ‘
Permanent (long-term) storage units using magnetic cores -- 265
Magnetic operative recirculating storage units with an ultra-
sonic delay lines -~ 268 .

PPt B

Ch. V. Storage units with magnetlc tape, drum, or disk recording
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1, -~ 280
2,
3.
Lo

5e
6.
g
19
11.

Magnetic-tape storage unit
The magnetic recordlng process --
The reproduction for magnetic
features =-- 289

it -~ 297

Properties of magnetic tape
Magnetic heads -- 302
Methods for recording information
Recording and reproduction devices,
Magnetic drums == 318 R
Magnetic disks -~ 325

-= 327
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-=- 300

Bibliography

123u165/fi%,f
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Preparation of magnetic tape for recgrding

3
recording and 1its characteristic

Interference 1n magnetic~tape recording and methods of auppreaaing _éf

using a magnetic carrier == 311 |
Tape winders 15 L S
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GeMoTiLov, K.K., retsenzent; DANILOVA. V.V., Te

[Hagnetic elements of computers] Mag!;lgg}’zhiﬁ“:‘:ngé‘g’
chislitel'nykh mashin. Moskva, Vyss (MIRA 18:11)
335 p.

im. M.I.Kalinina
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SUBBOTINA, G.V.,redaktor; SHORYGIN, A.P,,redaktor; YARMOL'CHUK, G.G.,
redaktor; KISELEVA, A,A.,teRNatsHagkly Tedaktor

[A session of the Academy of Sciences of the U.S.S.R. on scientific
protlems in automatization of production, October 15-20, 1956;
scientific principles for setting up technical means of automatization]
Sessiia Akademii nauk SSSR po nauchnym problemam avtomatizatsii
proizvodstva, 15-20 oktiabria 1956 g.; nauchnye osnovy postroeniia
tekhnicheskikh sredstv avtomatiki, Moskva, 1957. 186 p.
. (MIBA 10:5)
(Automatic control)
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Investigating the statistical chara
waves in a limited vody of water.
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The transition of carbohydrates to carbocyclic com-
pounds. [. The transformation of glucose into phenot
P. P _thorygin and N. N. Makarova-Zemlywnkava
~CantB). vend. acad. sci. U. R. S. S. 23, 915-18¢19389) (in

rman’. —Phenol is obtained in 0.55-g. yickd by adding
2.7 g. Na to 3.88 g. 2,3,4-trimethyllevogluvosan, O.CHy.-

R Y

Cwwlm v lwENTY

JA S T
CILCHIOM . CHOMAA.CHOMO.CHLO, w1 o
. ¥

« Fo

dry lignid NH,, seating the tishe the {ollowing day, leaving
it at roesn temp. for about 1R days, distg. off the NH,,
treating the reaction product with ag. KO and with water,
wcidifying the solin., evtg. it with 160 and fractionating
the L0k sesicdus uinder normad pressuze. An explanation
ol the renction mecttanism muay be fouml in previewy dn-
vestigations about the decompn. of cthers by Na wnd Na
metallodrg. compds. {cf. C. 4. 19, 486) and in expis. not
yet published concerning the formation of double bhonds by
the -E_liuing off of NaDH. Styrene is, indecd, obtained
i THT, vield by heating 1 mol. PRCHCHLOH with 0.5 ¢ -
atom Na. Do Stern

A3 a.104 SETALLURGKAL LITERATURE CLASMFICATION vz
- ) T 7 Taams aowaav

X208 Sivimbaive
4311111062 WIL13Y Gt anY %4
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P N Anulysis of gasolines by means of their Raman spectrs. 2% 4 _ee
D 1. ML V. Vol'kenshteln and PP, Shueygin. . Phye ,
o0 Shem (UIS. S RS, 112N ol O AL M, 00
. . A1t~V and 8. collect data on the Raman frequencies .00
ee I of a large nu. of possible constituents, satd. and unsatd.,
al. straight - and branched-chain, cyclic and aromatic, of vari- R dd
% vus types of gaslines. On the basis of cxptl. data, they Clee
4 3 <how that the method of Raman spectra applied to various
i fractiane permits of a mpid and wfficiently accurate detn. 20
2 of the qual. and saniquant, compn. of gasoline {tactions 40
§ buil'm‘ up to 100°, The snalysis of higher-boiling frac- 00
Lis tions §s more difficult and must in most cases be limited ‘
sl to xoup rather than 10 individual-component snalysis. 500
ol F. H. Rathmann nee
1 -
H -6
o Hie
I {1
v iz
2 N :.
L 4 . . ::1
2 pk‘\“” -Chem. lnst vm. L.Ya. Kﬁ"f’o v, TTeman Edfed Lab.,
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Analysls of gasvlines hy means of Reman spectra. A\l
V. Val'kemditein, P, JoShorygun and NN Ny
Sonehbaw Lab 0, SV, o o ¢ 38, s
e hitel girubhans of Ran MRt g the aaalyas of
mator fucls are reviewed gl data are tabmlated an the
sdetns, for indivetnal compls, b (1) 4 tractions of Nysrap
wasoline, (D10 fraciiony of Ciorny gusdine gl i
xaadine abiatied by cone Mg with AR, Hesnlie of the
last cunee ledst ta the fllowing pecliminary vonslustons
regniding coaching with AL, Asa fesult of the reaction
there ase formed bsoparatlins with § side branch and with
1 Me group in the side branch. In all the cases under
investigation it was sot pussible to identify multibrancied
1oparafling,  The octane no. should drop with increasing
bo pof the fraction.  The high octane no. of the highteat
feuctions s dependent on their Lirge content of sopen.
tane.  The content of naphthenes and aromatic votpds,
is dependent on the selection of the cninle oil and the tvpe
of Promess (prelimioary puritication with Hs0, Nine
refeietnces, H. /7 Kanich
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Qluantitative molecular lPeC(l’ll analysis. I'. I'. Shory -
xin.. J. Phys. Chem. (U'. S5 5. R.) 1S, 10002 Rl(101]).
lxpitl. data are given for the Raman [requencies of ubout
20 lines each of toluene and metkyleyclohexane. The

com positions of light mofor fuels contg. benzene, toluese,
cycloh cyclopentane, cyclob . pentencs snd

]

CCuwln  tLuinty

octane sommers vap be quantitatively determined by seans

of the relative intensities of Ruuan speetonm fines
i, H. Rathwseon
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SHCRYGIN, T. F.

SECRYGIN, [, . Ch:  37-165C/7
(Kerpov Inst. Physical Chem., Moscow)

fetae Fhysicoehim, URSS 16, 12-25 (1942) - in English

fuantitative molecular spectral analysis.
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Analysis of Liquid tuels by the method of combinstion
scattenng. M. V. Vol'keashteln and P. P, Shorygin.
leudy Viesoyus. Konferentsis Anul. I\'Iu'n(.'fi{'lm??{ :{uii,f"”""
S80S R3, 00-104(1044).—Data are presented in
tabular furin on frequencies and intensitics of Rauman fines
i the analysis of varicus types of Buku petroleun, cracked
Rasoline (Groznyi) und cracked paraflica,  The Ruanan
pevtra wlond satlsfuctary qual, information aid Kive

o prmnise L gquant, anatysis by furthe VWRPLOVCIIO ol
*tehnigue, VoML Kemalapalt
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Qundhﬂve nmleculn spectral analysis in organic
chemistry. ', Shorygin.  spekhs Khim. 313, tni- 114
(1944).—A vicw ol wiethods uwd and work done in spec-
fral analysis of hydrocarbag mivts., tevhitical products,
alkaloids, vitamins and hoanenes, including the fur-
infrareed aned Raman spectra. 211 nelerences.
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structure of organic compounds. P. I Shorygin (Kar.
pov lust. Phys. Chem., Mascow).  J. Phys. Chem.
(U.S.S.R.) 21, 1125 -34(1947)lin Russian).—The struc-
ture of org. cxnpds. often aflects the intensity [ of wane
of their Ramasn lines more than their frequency » and the
dipole moment of the compd. The length of an aliphatic
chain has no effect. E.g., I fur one CN group in McCN,
EtCN, BuCN, aud NC{CH:}(CN is 20-25, if { of the 313
cm. -1 line of CClL is sct equal to 100. The presence of
other functions also often has no effect. E.g., I of the
double-bond line (1680 cin. =t in 1-pentene) is 20-55 for
I-pentetic, allvl bromide, vinyl acetate, vinyl cyanide,
vyl grhuen vt viher, nerybie weid, vinyd ehlnhte, Cily: OO,
feasr U1 CHICE andd bartint el PHowevey, Hhee do
T Y T I L T L B U L
Cvenngeds , U N Dacd < e e 1ol T T R
g sy, vilaad ol of Nty (near LG v ') o tin
MeNOy 40, PENOy 800, penitrotoluene fam, Lenitro.

"

o @l s - ele e
“*ths intensily of ths combinaticn scatteving lines and the

P

naphthatene 1600, d-nltronaphthatene L6, menitruphenol |
KK, p-nitruplienol H00-3x1), altrognisole 4000, aud p. |

*nitrsaniline 20,000, The 1 of the CO Hue (near 1083
e, =1} e foe scrtone, acetophenone, {-acetyluaphthaleney
and 2-acetyfnaphthalene in the ratio 1:156:30:30. Be-
cause of steric hinderance the pmition of NOy in nitro-
menitylene  wmd  o-dinftrobenzene  miust be aboormal;
these coms, have [ = 250, In all instances when Ih
considerably raisel, v is slightly reduced; this reduction
is 23 em. -3 foe the pair MeCN and PhCN, 27 em. "} for

_ucetone and acetophenone, ete.  The ratio of the I for
MeCN and PhCN is independent of the wave length of the
exbiting light (5401, 4308, and 3650 A.). Such ratios
often are independent of the nature and amt. of the solvent
weedd. The absorption in infrared is for acetophenone

e s
twive that fur acetone, i.c., much less senditive to the pres-
Ata.sta BETALLURGKAL . of conjugated steuctures than is 1. A seniiclassical

treatment of the Raman effect is given.
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SCRIGTE, 1. L Chi b4r4333/c
. N~ ~ I L

avest. Akad. Nauk SSsK, Phre. Ser. 12, 576-81 (194F)

tudy cf tre enerpgy distribution in Raran srecira scettering.
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of Naphtlialene Dorivatives,” P. P. Shoryagin,

Muw,wmoogos Inst imeni L. Ya. Karpov, Moscow,
PP .

"Zhur Fiz EKhim" Vol XXII, No 8 -%.W mﬂiﬁ_\

Brectral analysis reveals no great difference in
the structure of carbonyl and nitro groups of =
Paphthalene and benzene derivatives. Aitlior takes
exeoption to Menzoni's conelusions on the infra-
molecular hydrogen bond in naphthyl ketones,
Studies spectra of two nitrotetralenss. New

e , : _55/higr89
lee (Comtd) = - pug k8.

CIA-RDP86-00513R001549910011-0
P 55/L9T89

..mwa,uomm used-to -atudy-spectws -ars baged on .,E.uo,.
dntensity -determination;-offeet -of -intramolecular
interaction on frequencies, acenrate frequency

Beasurement, and comparison of spectra. Submitted
9 Dec 47,
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a of combination scattering and special festures
of the structure of organic compounds. I'. P, Shorygin.
Zhur. Fis. Khim. (J. Phys. Chem.) 22, 100-18(1048);
of. C.A. 42, 2520a; 43, 4Ha.—Introduction of a Ph next
toa umlliple houd Towers the rigidity of this bend by 1-5T.
tntroduction of a rm. substituent in the p-poition of
PhNG,, PECN, PRCOCE, PRCOONE, and PHCHO further
reduces the rightity by 2 475 and greatly dncredses the
wtensity T of the scuttesing.  These changes are it pro-
duced by — NI HCE in which N las no tendency to
vield an electron, and p-uitruphicnclate has the suudlest
frequency » of the NUy compds, studied.  m-Substituents
bave almost no effect on ». o-Substitucats in PhNU;
lower ita / as they disturb the coplanar structure of the mol.
1a Me salicylate the H bond between OH and CO intensitics
the line due to CO. From the effect of substituents on /,
interaction of various groups within a_mol. and the flat-
ness of the mol. can be estd. The NO line of g«uilm-
.nisole, which is more intense than those of PhNO, and
nitropropane, has also a greater degree of depolurization
{0.45 aguinst 0.35 and 030, resp.); this relation may be
general. Line intensities are given for o- and p-Uelle-
(NOy)s.in acetone, m-CetHy( NOg)gin CHCly, 2,4-MeCoHy-
(NOg)ss 2,4,8-MeCells(NOs)s, and 1,3,5-C LLiNOy}y in
CICl, p-HOCHNO, in acetone and in 20", KOI soln.,
w- and P-HNCHNOg in CHCl, and p UICHNUy in
CCl.. 11 ikesnan
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Effect of moleculas interaction oo the spocird. of com-
ninsticn scattenng of light. 1" P, Shorygin. 'hur. Fiz
Nhom 23,873 [y NI | oL 43, Tind, To deter-
e the clfect of sofvents on the fregqueney ¥ of Raman . owTt, L kg, B amd HH ol Melte, bl
o0, the Peds, i G Ledbe R RET LAt Gy L BE BTt o
caiting e e Py vkl A, tThe st weakly polat hv slissulviug W Wt ts heonane ty Jh2, awt b
whstanees ™ Lttle affected by wln., v the U:C the elfect analler e annatier the ve o, uf -
wois 0T puit v melt, PhlUs COMer wn the Yiquil. The line 4T ot trans CHCLCHCT »
tu strongly polar subntanees the bines uot Uufed 1o R by hevane At in iy U0 Adthough the
Lo polar RToupes have wh are independent dipole ansnent o e et s idependent of the notmal
of the solviut while the huwes elonging (& the peolae groups coitilinate. Chy the vty the e i 2ol U s net
At gn-ullv attectedd i . the outa and 1w o lines allectnt by Colle, hvane. il Coteg fhe advent
Al to th AR TUL A ; sy et unalteted elleet canmt e aptubuted to the dhieley ot ol thwe
Jn oy sl e b v i LCOMen atd AeOH, wilvent; b the presns thvann ~ o e eifent ey winteld
while U ISR b AT N s fenh an hewane w1, By eapt e sty o Aipeles, tlen detoration s
tong CHUL. ahout dew o l'l‘ch\'\\'“ RV L the neld ol it ATCUIEN el sl L flect of bt
win. ), ete e aphitan tuaan Metd aad AcO1LL (Pl of nlentw al dipoles we e venndety W f he shuft ol v
At vomtradict those ol footeswatabl, (SR L 1Y BINTe ) Im appro, propos e 3 v ol the sedvent teapts
COMer tehaves amlarly to PhCOMe The shift of » on PhNO M and o PHUOMe hevane? The
renty identicat for PRON and MeCN tive of temp. to 1711 huas alinest no etffcet om v ol PRCOMe

P lhkerman

NUTS LR these e mwasued witlun A0S et

s 1, resp ) but the onter ot solvents and PN
fronn that fue ketonvs The »
£ beorned adser s ufted; thus the
e 7. Mo ate bevampes joas, 1N, atul
IR Berane, N SN and 110 resie. the ~mall etlevt
of 11 abhows that the 11 bond 1 ot broken v acids. ‘The
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Line inlensity in Raman Spectra and structural analyxis.
P Shosvgin,  fzest. Akad. Nauk N SSK, Ser Fe
4. S8 1950). - -Examples of investigations of line intenss.
1es which shed light on the structure of org. mols g
the absence of salt formation in weak org. acids and Inises,

the valence state of the N atomn Joined to & benzeuc ring;
problems of coplanarity; differences in character hetweer
mtro groups in o- and pepittoteluene wnd in pictic acid,
veesence of cosiugated bomds. 8§ Pabswer
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Spectr pic investigation of | s of pentachioro-
phencichlor ( antachloropheayl hypochlorite).  P. .
Shorygin and M. 1. Gostev (Karpov Phys.-Chem. Jnst.,
Mosoaw), Zhwr. Fiz. Khim. 24, 033-42(105)).-~The com-

; bination scattering spectra of CLCOH utl 2 isnners of
CLEDCE (1Y were detdd. “The data continal the phenol
strcture of [m. 51° and the cyclohenudienotie structure of
the bomer m. 106° Paul W. Huwerton
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¢ investigation of the anions of benzoic acids. -

mvoogm
p. . Shorvgin (L. Ya. Karpov

A. 1. Finket'shteln and P wm: w
TR Doklidy Akod. Nask

Physico-Chem.  lust..
5.8.5.R. 13, 76210195 —-The follewing Ramsan spectra

have been detd, for the Na salte in aq, soln. BrO™ (),
J0(2), RIN, ¥TiD, 61, a3, K34y, wngely, !
042(1),  1enis), ues), 1142 ey, 121671,
14238(0;, 1we(n), 13011, 13 .
076 p- Oy Gl COy 1 L, N3 2/,
1276011, 13457104, 1382 ymiT), BN i,
p-NHCHCn ™ (I, Ao, MT(L), G2y, N
850041, 93NN, 1l . 11453, 1183
1285(2,, LENZ), yasniim . 1532100, 15501003, 1610
ORTOIG., HTB(L) p-Cll €Oy 1 1IV), 32201, 38K
ARB(Yi. M), 634 3y, WO 4 wITtl), R4, 1023
1104(2:, 11715, 1309(8). 144300y, 15111, 155
1608010, 2970031, gu8(1). The 1396 cm. ™! frequency of
1 and its intensity (about twice that of the 313 line of CCly)

correspoad to the group CO: - conjugated with the ring, and
alence vibration of —

must therefore be aseigned to the sym. v
the COy~ group. llence, im the case of AcOH, it s the
413 cm. ! line of AcOH, and not LM7, which corresponds

!
/o the sym. vaknee vibratiom, i contrudiction with the as-
signment of Hibben, and & agreeinent with Kohlrausch !
In contrast to the CO,H gruep, the CO;~ group on a ben-
woe ring is tlectropos. This follows from the lowering
of the frequency of the NOy group in Has compared with that
wune lrequency in PRNOy, and more conclusively from the
mote than J-fold incsease of the intensity of the 1345 cm.") -
banid from PENOs 10 Il Hence, CO, - should be, in contrast
to COHH, an ortho-para damecting substituent | an indica-
tion to that effcct is the ctlarination of BzOH in dil. aq.
coln. i an alk. medium (Saimt-Evre, Ann. chim. phys., Sér.
3, 25, n0IRUS); Lusse. Chem. Zenir. 1003, 11, 1224), ¢
vielding muinly ortho-pura products. Compatbon of the
frequencies of the sym. vaknice vibration of the CO™
group in AcO-, 1, 11, IO and o 1313, 1dwe, 18%2,
L of the acids, hads |

135, and 1
acidity of 1

as cumprired wit

rng 1 the anious.

iy e due cither to stroeg it
creases) C-— 0O boad streogth.
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USSR/Chemistry - Analytical - Mar 51

"Importance of Vibrating Sublevels of Effective
Electron Levels to the Line Intensity of Spectra
of Combination Scattering of Light," P, P.

Shorygin, Physicochem Inst imeni L. Ya. Karpov,
Moscow

"Zhur Fiz Khim" Vol XXV, No 3, pp 341-3uk

Examn of quantum treatment of combination seat-

tering of light and role of vibrating sublevels
of effective levels of electron excitement

7

established agreement with conclusions of seni-
classical treatment. Group of upper vibrating

Hmmeww

USSR/Chemistry - Analytical (Contd) Mar 51

sublevels has components opposite in sign and al-
most compensatory to components of group of lower
sublevels. Compensation decreases as exciting
frequency is increased. Combination scattering

of light is possible because of greater proximity

of vibrating sublevels in levels of electron:
‘excitement &nd because of dependence of elec-
“tronic natural functions of. these levels on
vibrating state of sublevel.

185T11
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USSR/Chemistry - Molecular-Compounds Dec 51

"Employment of Investigation of the Intensity of
Lines of Combination Scattering of Light for the
Study of Molecular Compounds," P. P.. Shorygin,
A. Kh. Xhelilov, Fhys Chem Inst imeni L. Ya, Kar-
pov, Moscow )

"Zhur Fiz Khim" Vol XXV, No 12, pp 1475-1478

Investigation of Raman spectra, with special em-
phasis on line intensity, revealed that in solns
of aniline in HCOOH and AcOH and solns of p-nitro-
analine in AcOH, mol compds, not real salts, are
formed. Data on intensity of 1,600 cm-1l band of

ic _ 19778

USSR/Chemistry - Molecular Compounds Dec 51
(contd)

benzene ring can be used to solve problem of val-

ency state of N atom added to ring. Data on in-

tensity of nitro-group band can be used to ascer-
tain character of substituents in p-position.
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USSR/Chemistry - Aromatic Hydrocarbons 1 May 51

- "The Relationship Between the Line Intensity of
Raman Spectra of Benzene Derivatives and Their
‘Structural Characteristics,” A. Kh. Khalilov, P, P.
Shorygin . '

"Dok Ak Nauk SSSR" Vol ILXXVIII, No 1, pp 87-90:

Measures the coeffs of intensity of the Raman Lines :
for benzene derivs bearing substituents which have

. both single and multiple bonds. Electropos sub-

| stituents in the pars position of nitro derivs of
benzene bring about a sharp increase in the intensity
of the line corresponding to ‘the NO, group but
electroneg substituents have little effect.
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8651, Depolarization of the lines in optical Raman
SHORYGIN. .. Dokl. Akad. Nauk, SSSR,

spectra. PP, p
78 (No. 3) 463-T2(1951) In Russicm.

acctophenone, benzophenone, and, as an cxamplke
of a moleculke with a lengthened bond system,
the aldehyde CH,—CH:=CH—-HC=0. In the
latter, the arization was reduced for the
1600 kand, and increased for the | 000 band, and
for the C=C and C=0 bands, which thus all
approached the level 0-5. The degree of depolariza-
tion of the morc or less local oscillations of the
carbonyl group depends on the geometrical con-
figuration of the whoi2 system. B. F. KRALS

830 L310vievA NORRDY

systunofk\vhofdetunnudmionwbkhdﬂfm
from that of molecukes without conjugato bonds.
The measurements referred 1o the nitro-group of
nitrobenzene and nitropropanc and to the C=0
band and band of the benrene ring of acetone toluenc,

18 AT E

438314 METALLURCICAL LITERATURE CLAMIIFKCATICN

Powaltaact wpta
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SHORYGIN, P. P.

USSR/Chemistry - Double Bonds 21 Jun 51

"Investigatlon by the Combination Light Dispersion

Method of the Mutual Interaction of Nonconjugated

Double Bonds,'\ A. Kh. Khalilov, P. P. Shorygin, _

Sci. Res, Physﬁ@hemq;nst imeet L. Ya. Karpov.(-¢/7:7 )
4/£/ ‘7( 7 1757

"Dok Aff: Nauk ssSR" Vol LXXVIII, No 6, pp 1177-1180

When 2 double bonds are sepd by CHp grcup, line of
benzene ring and lines of double bonds are strength-
ened. When they are sepd by oxygen bridge, these
lines are weakened or unchanged. This indicates
that interaction between double bonds cannot be
regarded as weakened conjugation effect.

PA 184719
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Varlation of the lotensity of Reman'lines wiih the fre-
quency of the exciting light. A. Kb Khahlov wil 1. 1%
gin. Doklady Akad. Naxk S.5.85.R. 81, 1uii-3
1951} —Placeek’s formmuta for the intensity [ = const.
»n — ), where » = [requency of the Raman line, », =~
requency of the exciting line, cumtot be expected to be
vulild for mole, with cnnjugated double bouds where the
vhoneniess of the energy levels for valence elevtion dus not |
warmant application of the polurizability theury, ws the’
scattering tensor must be strougly dependent on s the
total contribution ol the electronic levels to the Rawan line
intensity cannot be identified with the arithmetic sum of the
imdividual contributions of ench level.  Measurements were
made in exeltation with », = 5401, LUK, HM7, and 3055 A,
Tor cyvlohrwnt. the rutio of the line intensitive 1442 atd
450 cnL 7 s practically indeposudent of », (1.04, 1.20, 107,
-} consequently, since it t« known that the 150 line nht‘yv
Placerk’s formula ( Kelecoskoe rassryanue w Raman-effekt,
19301, the mme holds for the lige 1442 em. Y of cvvlulien-
ane.  The follaowing data give the intensity of the stated
KR foequencies (e 39 celative to the intensity of the
ryclohcx.mr 142 line, for the above 4 values of »,: ethyl
cinnamate (1505 cm.-%) —, 1,17, 1.42, 2.48; (1831) —,
202,37, - s!\rrne(lwiﬂ) 0., 072003 1.31; (IMO)
075, 1.02, 1.42, —; benzonitrile (1507) 0. 8, 0. 77 0.03,
1.29; ("‘"l) 138, 1.81, 221, 2.58; nitrobenzenc (I.'!N)
09s8, 1.71. —, - 3 croton; -Mehnlr (1040) 0,43, 0.07, 178,
s (1600} 1 45 1.87, —, —. Inall these compada., the in-
tensities of all mulupl&homl bands increase with », much
faster than according to Placrek’™s (v, —»i* law. N. T.
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B SHORYGIN, P. P, PA 2457100

USSR/Physics - Raman Effect 11 Nov 52

"Resonance Combination Scattering of Light,"
P. P. Shorygin

"Dok Ak Nauk SSSR" Vol 87, No 2, pp 201-204

Presents results >f measuring the oscillatory
frequencies w an coefficients of integral in-
tensity I possessed by the line of valence sym-
metrical oscillation of the nitro group NO5 in.
the Raman spectra of a number of oara-derivatives
of nitrobenzol. Submitted by Acad G. S, Lands-
berg 7 Oct 52.

2b5T100
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USSR/ physics - Spectral analysis

Carg 1/1
Authors

Title

Pariodical
Abstract

Institution :

Submitted

Pub, 43 - 21/62 .

Shorygin, P. P., and Ositydnskaya, L. Z.

COmbined light dlfi‘ueion and its dependence upon frequency

Izv. AN SSSR. Serr. fiz. 18/6 681-682, Nov-Dec 195a

The relation between combined light diﬁ'usion and its frequency was invesi_s- _._’ N :

igated on a series of compou.nds with conjugated and non-conjugated mul- - -
tiple C = C, C = 0, C = N, NO5 bonds., It was found that an increase in the :
frequency of eletron conversion is followed by an increase in the inten—_'-‘:
sity of the combined light diffusion line. The line intensity of conjugated . 8
multiple bonds was increasing much faster than that. of 1inas of non~con-- - L
Jugated bonds. _ . S C o )

The L, Ya. Karpov Phys-Chem Ihst
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SHORYGIZ, E. F.

USSR/Chemistry

Card 1/1

Authors : Shorygln, P. P., and Gostev, M, P,

Title H Letters to the Editorial Office. Spectroscopic Analysis of Products,
Obtained from Chlorination of Pentachlorpherol.,

Periodical s Zhur, Fiz, Khim., Vol. 28, Ed.,h, 762-764, Apr 1954

Abstract : Brief comments on letters submitted to the editorial office, con- -
cerning the spectroscopic analysis of products derived from the
chlorination of pentachlorophenol. Three references; graphs.

Institution H L. Ya. Karpov! Physico-Chemicél‘Instituté, Moécqw,

Submitted : January 9, 1954
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N Swomygrv, A7 PR - TN

VBSR/ Phystos ~ Phyeical chemistry
Card 1/1 3 Pub, 22 - 13/l4

Authors. $ Shorygin, P. P., and Osityanskaya, Le 2s
R SR
Title 1 Combined 1ight-dispersion and its dependence on frequencies

Periodical 3 Dok. AN SSSR 98/, 51-54, Sep 1, 1954

Abstract ¢ Some results of theoretical and experimental studies of the
dependence of spectral-line intensities of combined 1ighte
dispersion on the frequencies are described and shown in a
table., Three references (1935-1950) « ‘

Institution ¢ Scientific Research Physico~Chemical Institute ixﬁ. L. Ya, Karpov

Presented by : Academicien G. S. Lindberg, April 22, 1954 : ,;ﬁ

T S e R R T T T S S T T TR B
S ST T e L L O e T T T A R
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RS LTI

SHORTGIY, 7. P (Prof.)

"The Interaction of the Substituents in Molecules of Orzznic Comnounds.™

report presented at Scientific Conference at the Inst. for Physical Chemistry
imeni L. Ya. Karpov, Acad, Sei, USSR, Hov 1557,
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PRixnoT 0, A.F.

; 28(7) ') 3 PHASE I BOOK EXPLOITATION S0v/1365
K - L'voy, Universytet

H Meterialy x Vuucyumogo soveshchaniya PO spextrosxopty, t. 1l:

¢ Kolekulyarnaya 8peitroakipiya (Papers of the 10th All-Union
T Conference on Spsctr:mcopy. Vol. 1: ¥nlecular Spectmacapy)
©3 [L'vov] Izd-vo L'vovakogo ‘mdv-ta, 1957. 499 Pe %,000 aopies
i1 printed. (Sartes: Ies; Pizychnyy zbirayi, vIP. 5/8/)

AMditional Sponsoring Agency: Akadoniya nauk 3SSR. Komisaiya po
i Spoktroakopii. E4,; Jazer, S.L.; Tech. Ed.: Saranguk, TeVs;

{ Bditorial Board: Lasiaterz, 4.3, Asadexmtcian (Reop. Ed,, Doceased), 3
! ; ;ngomnt, B.S., Doetor of Physica) and Mathematical Solonces,
i "

i

{

elinakly, L.L., Doator of Physleal and Mathematioal 3alonces,

MMkm, V.A,, Dootor of Physlcal and Mathematioa) Solences, 3
Komtnld.y, VoG., Candidata of Technical Sclencaes, Raysidy,

Candidate of Physlca: and Mathenatical Selences, lcumovakiy, L.X., i

i Candidate of Phystcal end Matrematical Soloncss, Miliyanchuik, V.8., i

H Candidate of Phgateal and Hathenatical Sciences, and Glaubernan, H
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~8queocus Solutiona by Meana of Absorption Spectra 213

Shorygin, PsPs, and L.I,, Krushinskiy. Depondence of
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215
¥ Xondl1enko, LI., and LL. lableh. Depondence of the
Intensity of Raman Lines on the Rxnitinz-lig:t Pre-
quency for Various Porms of Molegular Vibrations 218

Bobwiuh. Ya, 3., and v.u, Pivovarov, Intarmolecular
Interastion and Intensities in Raran Spectra 3

Boko]ovakug, A.I., anda p,A, Bazhulin, Effect of
Temperature on Razan Speotra in Liquids 225

Michaylov, g.v. Effeot of Temperatures on the Raman
Spactrum of Isopentane 227
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AUTHORS* ,,S,f‘fﬂ%i'_"_f’; p., and Yegorova, Z. Se 00-117~5-36/ 54

TITLES The Influence of Substituents on the Properties of the Molecules of
Benzene Monoderivetiwdvliyaniye zamestiteley na svoystva molekul
monoproizvodnykh benzola).

PERIODICAL:  Doklady AN SSSR, 1957, Vol. 117, Nr 5, Ppe 856-859 (USSR).

ABSTRACT? The present paper investigates various monoderivates of benzene PhY,
which contain as gubstituents X alkyle groups, halogenatoms and other
groups of different types. The authors were interested in the problem,

wether a common basis exists for the different manifestations of the
influence of the substituents on the benzene ring. One of these mani=
festations consists in an increase of the intensity of the characte=
ristic lines of the benzene ring in the spectra of the combination
dispersion. The intensity of these lines is shortly reported oOne The
first table contains the' followings 1) The results of the measure®
ments of the coefficients of the integral intensity of the line of
the benzene ring ~1600~t in the spectra of the combination dispersion.
2) The values of excitation of the molecular refraction at X\ = 5893

o} o

A and at A= U3 3) The position of the intensive absorption
bands. L) The ano the dipole moments. 5) The Khammel-
constants, which determine the influence of the substituents on the
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The Influence of Substituents on the Properties of the Holecules
of Benzene Monoderivail ives
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the various optical properties of PhX.
There are 2 tables, and lj references, 2 of which are Slavic.

Physico-Chemical Scientific Research Institute imeni L. Ya. Karpov
(Nauchno-issledovatel.'sldy fiziko-khimicheskiy institut imeni L. Ia.
Karpova).

July 6, 1957, by V. N, Kondrattyev, Academician,

February 1, 1957.
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! i I £ aromatic
fPact of atomic groups in the molecules o tic
I;{I;;;ﬁngs, Probl,fiz.Khim, no.1:164~172 '58. (MIRA 15:11)

1, Laboratoriya stroyeniya molekul Mauchno-issledovatel'skogo
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AUTHORS: jffgjggg._a_.g., 11'ichevae, Z. F: SOV/48—22—9-12/40

TITLE: On the Dependenc tra of Aromztic Nitro Com-
pounds on the Ro nhe Nitro Group About the
Bond C-1 (O zavisimos ktr 9t i wikh nitrosoyedi-
neniy ot ugla povorota yazi c-1)
PERIODICAL: Izvestiya Akademii neuk SSSR. Seriya fizicheskaye, 1958,
Vol 22, Nr 9, PP 1058 - 1062 (USSR)

ABSTRACT: Quantitative relations between the distinctive features

of conjugation and the angle @ are only little investigated.

in spite of this a rnowledge of these relations is very

important for the investigation of the nature of the inter-
action of tne atoms in complicated molecules. pifferent
interactions n ne angle 8 to 2 different
degree. The author d the ultraviolet absorption
spectra, the spectra of combination dispersion, and
the dipole moments of the ortho—derivatives of nitro
penzerne in~tluding such of the type

Card 1/4 <::::2:' H<% witnh various substituents X. In the
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On the Dependence of the Spectra of Arometic Nitro SOV/48—22—9—1T/40

Compounds on the Rotation Angle of the Hitro Group About the Bond C-F
case of a fairly exact estimation of the correction
fectors, by which various factors influencing ©
taken account of, the dota listed in the table .
rezarded to be very approximative. If the NWH,-8TO

. (or a similer one) is introduced into the para-po

of the nitro benzene molecule the difficulties met

in the interpretation of the absorption spectra are

reduced. These difficulties partly depend on the immediate

action of the ortho-substituents X upon the benzene ring

and upon the absorption spectrum. If the dependence of A

and of the energy of the molecule on the angle 6 is

xnown for the normal state it is possible to estimate the

g -dependence of the energy of an excited molecule. AS

depends on this angle to quite a low extent the double

bond C-I in the excited molecule hardly seems to be

strong. The interpretation of tne dipole momentis is

rendered even more difficult by the absence of exact

data on the angles C-C-Hal and on other angles. With

increasing volume of the substituent X the line intensity

of the nitro group in the spectrum of combination dispersion

w
W)
H
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[
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w
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Card 3/4

decrecases rapidly and finally aprroaches thoge values

which zre characteristic for the molecules without
conjunction. The investigated parameters can he applied
only with certain restrictions. Hevertheless it can ope
found that the introduction of two Cl-atons into ortho
positions (at an angle 6 of about 60—700) almost completely
renoves the observed conjunction characteristics. The
information gained shows that the effect of induction

has no essentiazl influence on the properties of the nitro
compounds. As the nitro group belongs to the most polar
ones an even less importance of this effect may be expected
in other types of compounds: There are 3 figures, 1 table,
and 3 references, 3 of which are Soviet.

Fiziko-khimicheskiy institut im.L. Ya. Karpova (Physico-
chemical Institute imeni L. Ya. Karpov)
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AUTHORS: Shorygin, P. P., Yegorova, 2. S 76-32-4-30/43

TITLE: The Effect of Substituents on the Molecular Properties of
Aromatic Compounds of the C6H.X Type (Vliyaniye zanestiteley
na svoystva molekul aromatichgskikh soyedineniy tipa C6H5x)

PERIODICAL: Zhurnal Fizicheskoy Khimii, 1958, Vol. 32, Nr 4,
pp. 915 - 921 (USSR)

ABSTRACT: Investigations of various monosubstituents of benzene containing
alkyl groups, halogen atoms or other groups as substituents
were carried out. As one of the most characteristic properties
the increase of the jintensity of benzene-ring bands in the
Raman spectrum is regarded, where the bvand~16o0o cm ~ not
very intensive in benzene and alkyl benzenes shows an essential
intensification in the substitution products, which can serve
as an orientation of the polarization determinations dependent !
on the nuclear coordinates of the benzene ring. The band in
the section 1ooco cm ~ ig less sensitive in this respect, how=
ever, it is also intensified in most cases when the 1600~1
line is intensified. The results of the measurenents of the
card 1/3 Raman spectra 11600 and I1000 as well as other measuring values
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76~32-4-30/43

The Effect of Substituents on the Molecular Properties of Aromatic
Compounds of the CGHSX Type

of the different substitution compounds are mentioned on a
table., The majority of measurements of the 1600 cm~1 band

were verified on a photoelectric spectrophotometer according

to V. P. Bazov, the data for phenylbutadiene by V. M. Medvedeva,
for aniline by Z. Alaune and for ethylacetanilide by T. N.
Shkurina having been determined. For the oscillations of the
benzene ring in the monodeuterium benzene a representation
according to M. A. Kovner is mentioned. From the table can,
among other, be seen that the alkyl groups exercise little
influence on the chemical, electrical and optical properties

of the PhX molecules, while substituents with C=C bindings X
and a benzene ring have a great effect on the optical properties
and a small effect on the chemical properties as well as on the
dipole; strongly electronegative or electropositive substituents
show noticeable effect on 2ll these properties. Based on the
results obtained the authors state that no general parallelism
can be observed in the various phenonena of the interaction

of the atom groups in the molecules PhX and that thus the con-

Card 2/3
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The Effect of Substituents on the Molecular Properties of Aromatic Compounds
of the 06H5X Type

ception "stronger or weaker interaction" of the aton groups
can be used only in certain conditions (a series of similar
compounds etc.). Even in simple models the influence of the
electric field of the substituents on the benzene ring can, for
instance, be characterized by any paranmeter, except when the
model was roughly simplified and only a dipole difference in length
and power of the charges was assumed. 4 difference according to
the "Electro—Negativity" of the substituent is also limited, asg,
for instance, the dipole moment of HJ is smaller than of MeJ
and on the other hand that HF is greater than that of MeF. There
are 3 figures, 2 tables and 4 refercences, 2 of which are Soviet.
ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova,Moskva (Moscow
Physicochemical Institute imeni L. Ya, Karpov) -

SUBMITTED: July 6, 1957
AVAILABLE: Library of Congress
Card 3/3 1. Cyclic compounds--Molecular structure 2. Spectrophotometers

—-Applications 3. Raman spectroscopy--Applications
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AUTHORS: Shorygin, P. P., Yegorova, Z. S. 20-118-4-38/61
w
TITLE: The Influence of Substituents on the Properties of the
Molecules of Para-Derivatives of Benzene
(Vliyaniye zemestiteley na svoystva molekul para-
diproizvodnykh benzola)

PERIODICAL: Doklady Akademii Nauk SSSR, 1998, Yol. 118, Nr 4,
pp. 763-766 (UsSR)

o

- -
ABSTRACT: This work jnvestigates the gpectra and the dipole moments
of the para-derivatives of nitrobenzene

X "'<<:::::>”" No,
with various substituents X. The nitro group belongs to
the most electronegative groupsj the characteristic marks
of the influence of the electropositive substituents are
in case of the derivatives of nitrobenzene expressed
especially clear\c\).In a table the following quantities are

card 1/4
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The Influence of Substituents on the Properties of the 20-118_4-38/61
Molecules of Para-Derivatives of Benzene

1) The values of the shifts (ACD) of the symmetrical
valence oscillations of the nitrogroup, according to the
measurements of the spectra of the combination scattering
(Raman spectra) in the benzene solutions. The gshifts A
are caused by the introduction of the substituent X.

2) The coefficients of the integral intensity of this
line in the spectra of the combination scattering.

3) The characteristic of the intensive absorption bands
in the ultraviolet range.

4) The difference AAL between the observed amount of the
dipolmoment of

and the vectorial sum of the moments of

N

x —__ )  end ¢ H— o,

5) The constants by Khammet Osair’ which predominantly were
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The Influence of Substituents on the Properties of the 20-1ﬂ}4—38/61
Molecules of Para-Derivatives of Benzene

ascertained from the dissociation constants of

X J-C00H. The substituents CgHg. and CH,:CH have

only a small influence on the dipole moments and the chemical
properties, but they influence the optical properties to a
congiderable extent. The alkyl groups X influence the

dipole moments of the nitro compounds. The differences in

the found values of the constants 0 are quite important,

but these quantities have only a very approximate character.
Altogether the transition from -CH, to -CMe3 is connected

3
with a very insignificant change of the characteristic marks
of the mutual influence of the groups. The series of the
electrépositive substituents, which were composed according
to the degree of their influence on the dipole moments, the
frequency, and the intensity of the line of the nitrogroup
resemble each other very closely. Probable reasons for the
even so observed differences are given. A more complete
agreement is observed for the characteristic marks of the
Card 3/4 influence of the substituents on the different optical
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The Influence of Substituents on the Properties of the 20-118 —4—58/61
Kolecules of Para-Derivatives of Benzene

ASSOCIATION:
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SUBMITTED:
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properties of the molecules qu::rNOZ. In case of the

monoderivatives of benzene, however, considerable differences
are observed. A here given formula describes more or less
satisfyingly the dependence of the intensity of the
symmetrical valence oscillations of the nitro group on the
frequency of the incident light.

There are 2 figures, 1 table, and 1 Sovliet reference.

Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physical-
Chemical Institute imeni L. Ya. Karpov)

Institut organicheskoy khimii im. N. D. Zelinskogo Akademii
nauk SSSR (Institute for Organic Chemistry imeni N. D.
Zelinskiy of the AS USSR)

September 11, 1957, by B. A. Kazanskiy, Member of the Academy
June 27, 1957

Library of Congress

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549910011-0"




"APPROVED FOR RELEASE: 08/09/2001

AUTHOZRS: Shorygin, P. P., Ivanova, T. M. SOV/20—121-1-18/55
—_— A
TITLE: On the Simultaneous Observation of Combination Scattering of

Light and of Fluorescence (0b odnovremennom nablyudenii
kombinatsionnogo rasseyaniya sveta i fluorestsentsii)

PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol. 121, Nr 1,

pp. 70 - 73 (USSR)

ABSTRACT: The investigation of many compounds with various types of
electron excitation levels is important for a furthar study
of the relations between the scattering of light and
fluorescence. The present paper examines the spectra of

4-nitro-4'-amino stilbene

H,N=  ~CH:CH< ~NO, and of 4-nitro-4'-dimethylamino
stilbene MezN—<:;:>CH:CH—<nM",-N02. According to melting

point and adsorption spectra both substances showed the
trang-form. Nitro-amino stilbene has a very intensive
absorption band in the range from 4000 to 4500 % and gives
a strong fluorescence when irradiated by such wave lengths.,
Card 1/3 Nitro-dimethylamino stilbene exhibits similar spectra. Two
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On the Simultaneous Observation of Combination S0V/20-121-1-18/55
Scattering of Light and of Fluorescence

tables contain data on the position of the maximum of the
absorption band, the position of the maximum of the
fluorescence band, the quantum yield of the fluorescence,

the mean life of the excited state, the molecular absorption
coefficient at 4358 R, and the frequency of the symmetrical
oscillation of the nitro-group in the spectrum of the
combination scattering of the two substances mentioned above.
The simultaneous observation of combination scattering and

of fluorescence is the most important result. The determination
of the quantum yield of fluorescence which is excited by
various frequencies shows that the observed edge of the
absorption band corresponds with the transition which is
responsible for the fluorescence. The same electron transition
seems to be responsible for the lines of the combination
scattering as well. A phenomenon of fluorescence which pro-
ceeds relatively slow (including afterglow) and independently
of this a quick process of scattering seem to be connected
with the long-life electron level. The frequency of the nitro-
group is, in the derivatives of nitro stilbene investigated

in this paper, lower by 3 -~ 5 cm™! than in the case of non-
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On the Simultaneous Observation of Combination S0V/20-121-1-18/55 '
Scattering of Light and of Fluoregcence

substituted nitro stilbene. The authors express their gratitude
to I.V.Obreimov for valuable suggestions. There gre 2 figures,
2 tables, and 3 references, .

ASSOCIATION: Institut organicheskoy khimii im, N.D.Zelinskogo Akademii nauk
8SSR(Institute of Organic Chemistry imeni N.D.Zelinskiy)AS USSR)

PRESENTED: March 14, 1958, by Y.N.Kondrat'!yev, Hember, Academy of Sciences,
USSR .
SUBMITTED: Merch 5, 1958

1. Light--Scattering 2. Stilbenes-~Fluorescence 3. Stilbenes-~Spectra
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- AUTHORS: Shoeygin, P. P., Yosooave, V. GOV /P0-121-5-79/90
ygin, ) ’ .
TITLZ: ~—0Cn the Depenience of th2 Joajuzaticn Characterisztics cf the

Jotation Angls of the Hethoxy- and Dimethvl-sminc Groups With
Respect to the Plans of the Benmene Ring (0 zavisimesti
priznakov sovry:zheniva ot ugla povorota metoksil'noy i
iimetilaminogrupp otnositel‘no ploskosti benzol'nogo kol'tsa)

PARICDICAL: Doklady Akasdemii n=muk S$33R, 1958, Voi. 121, Nr 5,
pp. 869-872 (U33R)

ABSTRACT: whensver steric hindrances are lacking, the characteristic
features of the mutual influence of the group —-H(JHE)Z,
and —OCH respectively, and of the benzene ring can be

3 ]
easily observed. As is known, the deviations of the molecular
energy of anisole and dimesthyl aniline calculate? accorling to
the additive scheme from those determined from the heats of
combustion, attain from 8 to 10 kcal/mol; the anomslies of the
dipole moments of these molecules are also considerable. The
introduction of —OR- and Nﬂe-groups into the benzesne-ring

Card 1/5 1eads to a considerable approximation of the bands of
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. On the Dependence of the Conjugntion sov/2¢-121-5-va /50
Characteristics of the Potation fagle of the Methoxy- znd Dimethyl-Amino
Groups With Eespect to the Plane of the 3enzene Ring

ahsorption and to a sharp increase of the polarizability of
the molecules and to a change of other optical propearties. Ac-
cording to radiographic data the methoxy group is situated in
the plane of the benzene ring, whenever ortho-substituents
are lacking. In the presence of substituents {X) in molacules

of the type(i:::ji>————0\‘the placing of the Q. group in the

X ile

plane of the benzene ring becomes impossible; ths ¢ — (-plane

By (D

ring which is the greater, the greater are the dimensioss o
the X-group. The difficulties of interpreting the snocira ¢
nected with the immediate influence of the X-substituent, be
come more insignificant by passing over to compounds of the

type

@]

n-
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* On the Dependence of the Conjugrtion SOV/20-121-5-29/SG
Cherncteristics of the Rotation Angle of the Methoxy- and Dimethyl-Amino
Grouns With Respect to the Plane of the Benzene Ring

H
ezw‘q-‘o\R and  O,N —C§—1:<R

The characteristics of the influence of NR_ and OR on the
system of conjugated bonds "nitro-group - genzene-ring - ami-
no group" are more distinctly marked than the characteristics
of their influence on the benzeme ring in ths molecules

PhNR2 and PhOi. The cxistence of a nitro-group also permits
the establishment of additionsl criteria, in order to judge

onr the influence of NR? and OR at differcnt rotation angles

(D) on the system of conjugated bonds. The intensity of the
lines of the nitro-group i3 particularly sensitive in compari-
son with the influence of such substituents which are in a
para-position, i.2. of the HRQ- or (CR-groups. Teble 1 shows

differant respectivc parameicrs for 12 compounds. it follows

N

Cara 5,
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On thn Dapendence of th: Conjugation 30¥,/#C-181-5-29/50
Characteristics of the Rotation Angle of the Methoxy- anl Limethyl-Amino
Groups 'iith :cspect to the Planc of tho Benzene Ring

AUSCULIATION:

- ! -
Cari 479

from teble 1 that the OH-, OR-, NHQ-, and NR?-groups in the

molzcules of p-nitrophenol, p-nitro-anisole, p-nitro-zniline
and p-nitro-iimethyl aniline recuce the frequency of the nit-
ro-group. The intensity of the Raman-line of the nitro-group,
on the other nand is increased. Finally they influencec the
spectrum of abaorption in thc sense of an increase and an ap-
proximation of the apeotrum of abasorption. The anomalies o
tize dipole moment are especially great with the nitro-amines.
Soncluding, influences exzrcized by individual groups in the
afore-mentioned compoundég are discussed and compared with each
other.

Thero are 2 figures, 1 table, and 2 references, which
ar: soviet.

Koronnc-issledovateltskiy Tiziko-khimicheskiy institut im.
L.Ya. Karpova (Scientific Physicnchemical Kesearch Institute
imeni L.Ya. Karpov)
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Ccroupz ¥ith Respect to the Plane of the Benzene Ring

rl
PE3HTED: April 11, 1958, by B. A. Kazanskiy, Member, Academy oX
) Sciences, USSR

SUBW I TPID: April 4, 1958
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