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Purpose. Modernization of the technical solutions to improve the removable diamond rock-breaking tools taking into
account the various stages of wear out of diamond bits.

Methodology. The methods of mathematical modelling and comparative analysis were employed in the research,
experimental study was carried out.

Findings. The bar rigged shell has been proposed that contains an outer pipe, a shoe with grooves, a retrievable core
receiver with a core catcher adapter linked with the removable telescoping drill bit consisting of drill bit members, arranged
according to the collet’s sectors, there are cants on its internal surfaces. The lugs have been made on the outer cone of core
catcher, and there are longitudinal grooves on an internal surface of cants sectors. When changing the position of the drill bit
from transport to operational position, the lugs and grooves interact with each other, and in the working position of the drill bit
lugs through grooves on collet sectors interact with the shoe grooves.

Originality. The analysis of the research showed the following:

- The greatest efforts for rotation of drill bit from the transport to operational position and back are in the angular range of
75-90°, i.e. in the final and the initial stages of the corresponding operations.

- The bearing springs influence greatly on the effort of the drill bit rotation. Because of their consecutive operation, the ef-
forts step change depending on the turn angle of the drill bit.

Practical value. The values of the calculated efforts suggest a possible mechanism for the implementation of the structural
removal and installation of a removable diamond drill bit with the diameter of 59 mm inside the drill. To expand the rational
use of removable bits it is necessary to complete the SRK-76 with the pilot drill bits and sectors, which are similar to the type
of the diamonds grains, matrix and geometry of the end to the diamond bit of serial-type SSK, and special attention should be

paid to increasing the wear resistance of the pilot part of the sectors at greatest wear out.
The use of removable bits is the most expedient as the shells part with removable core receivers.
Keywords: modular of elasticity, bottom, drilling, diamond bit, hole, tension, strain, finite-element method

The summary. The questions of the creation removable
rock cutting tools used at boring of the geology-prospecting
wells are considered in the article. The authors offer a tech-
nological solution on retrofit and perfection of the removable
rock cutting drill bit, taking into account various stages of di-
amond bits” wear out. The calculations of unit loads and the
concentrated forces representing a shoe core barrel are re-
sulted. And the efforts calculation of bits moving from the
transport into the working position. The construction of the
new bar-rigged bullet is considered.

Introduction. In recent years there has been increasing
business activity in the industrial sphere of the Russian Fed-
eration and Kazakhstan that can’t help touching the geologi-
cal exploration, where also there has been a growing trend to
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increase the volume of drilling. There are all grounds to con-
sider that soon again the most advanced facilities and tech-
nologies of exploration drilling will be demanded, primarily,
complexes of bullets with removable core barrel, one of the
varieties are bar rigged sets with removable diamond bit of
types SRK-76, KRK-59, SCK-59. The first two types are se-
rial products pumped into production of the highest quality,
and SCK-59 is the cobbled unit protected by a number of
copyright certificates and the patent of the Russian Federa-
tion Ne2158344 from 10/27/2000 [1]. The removable drill bit
in the future won't be only a base for the second generation
of complexes SSK used at boring of geology-prospecting
wells, but it will be able to be widely applied for technical
boring, in particular, at drilling out of cylindrical products
from rock, such as press granite shafting for paper making
machine, a string, pedestals for monuments and etc.
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The method of the research. Taking into account that
circumstance that for a number of years full production of
column sets SRK-76 and KPK-59 has not been carried out, and
research works on the development SCK-59 have not been
held, it is necessary in the shortest terms before full produc-
tion resumption to make every effort to improve and upgra-
de the product, despite the fact that many technical solutions,
applied in this instrument to date are at a high level and do
not have foreign analogues.

As a basis of retrofit and perfection of bar rigged set
SRK-76 can serve the data on gathering and automatic pro-
cessing of results of its acceptance testing, and also the data
of the bench tests held by the firm "Terra-Tec" (Salt-Lake
City, USA) in 1995 [2]. The source information on boring has
been partitioned on two packages where the first represented
the information assembled in unpowered mode (fixation of
boring parameters set by the driller), and the second — the in-
formation assembled in an active mode under expressly de-
veloped programs.

The baseline alternative of bar rigged set SRK-76 is com-
pleted with a pilot drill bit and four stage sectors, armor dia-
monds of the XV group, granularity 50-30 pieces /carat, in-
tended for boring of law seamy formations of VII-IX cate-
gories according to drill ability.

In order to expand the rational application fields of re-
movable drill bits it is necessary to complete SRK-76 with pi-
lot drill bits and sectors, that are similar as a matrix, granular-
ity of diamonds and end geometry to serial diamond bits of
type SSK, and special attention should be given to increasing
the wear resistance of the sectors” pilot part at greatest wear.
Groove wear out begins to emerge from the interior of the
sector, increasing as long as the pilot is not completely dis-
appeared. Fig. 1 shows the pilot wear out stages of the sec-
tors having the average tunneling in the geological resource
that is within 12—15 meters.

Fig. 1. Various stages of sector wear out of a telescoping
drill bit

Taking into account that in bar rigged set SRK-76 the re-
movable drill bit is extracted together with a core receiver
and its substitution does not introduce special complication,
there is no necessity to reinforce sectors with high-quality di-
amonds. To enhance stability of sectors probably by manu-
facturing of their pilot part in the form of the impregnated
matrix alike to a matrix of the drill bits K-08.

The quantity of sectors of telescoping drill bit also exer-
cises influence over technical and economic indexes of the
work SRK-76. It should be noticed that at the same modes,
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middle mechanical drilling rate of the removable drill bit
with three sectors in 1,7 times above, than with six sectors
that explains, first of all, higher unit pressure on a slope back
at the expense of reduction of the floor space end of the drill
bit. Without changing the basic diagram of the driven end, it
is possible to construct a three-sector removable drill bit with
larger and stronger sectors raising reliability of the product.

The occurrence of erosive tracks on some pilot drill bits
(Fig. 2) is linked or to insufficient quantity of flush fluid, or
with bad tuning up of the capping flap, which distinctive fea-
tures of operation are in detail stated in the work [3].

More difficult works should be executed on adjusting
pressure of mock-up samples of removable diamond bits for
holes in diameter of 59 mm. The preference during the last
years at creation of small-sized removable drill bits is given
to all hollow drill bits, as to constructions more rigid and
strong.

All hollow drill bit representing a truncated cone with cut
off edges which on the transporter is drained off on the inter-
nal channel of drill-pipes below a string shoe is known, then
turns on 90° and is fastened in a shoe. Besides constructive
complication the alike alternative possesses technological
difficulty of performance of manipulations on the drill bit ro-
tation which are outside of an auger system, especially in
case the shell concerns a lying hole wall. This difficulty can
be avoided, turning drill bit directly in a string shoe.

Fig. 2. The kind of the pilot drill bit with erosive track on
the matrix

The removable part, moving downwards, stops, having
reached a core barrel shoe. Under the influence of force P on
two contact surfaces of the drill bit and a shoe there are unit
loads p and concentrated efforts N "and N ", representing re-
action of shoe of a core barrel. In connection with offset of a
hanger place of drill bit from a shell axis on magnitude a,
unit loads will be distributed on a contact plane symmetrical-
ly shell axis according to some law. Designating through
magnitude 2a angular co-ordinate of a contact line in a hori-
zontal plain, we will notice that p = f'(a).

Then the elementary effort of reaction will be equal

dN = pdl =p - rda, D

where /— length of a contact line ; » — drill bit radius.
Efforts N "and N ”, and also communal effort of reaction
N we will record in the form

N 2)
2cos 8’

where 8 — lean angle of shoe contact surfaces.
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In turn

dN' = dNcosao,

N'= Tchosa = Tp-2cosada.

—a

Substituting the formula (2) in the formula (1), we will
have

N=2c0sﬂjp-2005ad0{.

—a

The drill bit rotation will be precluded into position by
friction forces F ' and F "in the applicable zones of contact.
By analogy to the formula (1) we will record

dF = f-p-rda,

where f— a friction coefficient in a contact zone.

AsF'=F"=f-r J. pda, then total friction force will
be equal
F=F+F = f-r.

The resulted coefficient of friction force f we will find
from expression
f da
S oL

a 1
e
180 sina-cosf

-a

Presence of the bearing springs indispensable for supply
of the guaranteed gap with a view of free turning of the drill
bit in a shoe, will affect also on the effort of recalculation of
the drill bit from transport position to the working one and
back. This effort can be determined proceeding from a bend-
ing flexure of springs d. Considering the work of springs as a
bending flexure of a girder with the pinched end, we have

N,

T 3ES°

v 3B

n 3
Zn

s

where y — the effort arising at a bending flexure of a spring
on magnitude g; /,— Length of a spring; £— modulus of elas-
ticity; J— inertia moment.

As well as in a case of affecting of a removable drill bit
on a shoe, efforts from strain of springs will be distributed
symmetrically in relation to the drill bit body, and in dots of

contact to a spherical part of a shoe there will be identical ef-
forts of reaction which will be equal

>

. N
"7 2cos B,

where g —angle between a direction of forces.
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Friction forces ' and F ", as well as in the previous case,
we will determine proceeding from a condition: 7 = F”

N
F=F'= f—=—;
2cos B,

. . N
F = F+F = f—.
cosfs,

The resulted friction coefficient will be determined as

P

cosb

The total active moment indispensable for rotation of the
drill bit
M=P-«a.

Reaction torque of resistance to the drill bit rotation will
be determined as

M, = Fk+F,R,

where k — arm of friction force F (the maximum spacing in-
terval from a pivot centre of drill bit to working point F); R —
a force arm F (spacing interval from rotation centre of drill
bit to a dot of spring contact with a shoe).

Taking over M =M ,, after some transforming we will

find

4 GO EJ
| fra ) 3 cos fB, Gf S EJR
- 180 sina-cos 8 13 >

where Q — force of gravity of a removable diamond bit.
Fig. 3 shows the dependence of force P on the turn angle
of the drill bit and arm force applying O

P, daH
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Fig. 3. Dependence of force P on turn angle of drill bit
and arm force applying a.: while turning drill bits in a
transport position; into working position

The analysis of these efforts has demonstrated the fol-
lowing:

- the greatest efforts for rotation of drill bit from a transit
condition in working one and conversely are in the angular
range of 75-90° and. e. in the final and the initial stages of
the corresponding operations;
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- bearing springs influence greatly on effort of drill bit ro-
tation as a result of consecutive operation for each of them
there is a jumplike change in the nature of these efforts, de-
pending on the turn angle of the drill bit;

- the minimum effort is expended by the turn angle of the
drill bit to the working position during its rotation under the
action of gravity until the moment of contact with the shoe
bearing springs.

The quantities of calculated efforts suggest a possible
mechanism for the implementation of the structural removal
and installation of a removable diamond drill bit, having dia-
meter of 59 mm inside the drill.

Experimental researches. Under the investigations con-
ducted in TulNIGP the bar rigged shell has been proposed
that contains an outer pipe, a shoe with grooves, a retrievable
core receiver with a core catcher adapter linked with the re-
movable telescoping drill bit consisting of drill bit members,
arranged according to the collet’s sectors, there are cants on
its internal surfaces, lugs have been made on the outer cone
of core catcher, and there are longitudinal grooves on an in-
ternal surface of cants sectors, and during moving process of
the drill bit from the transport position into the working one
the lugs and grooves interact with each other, and in the wor-
king position of the drill bit lugs through grooves on collet
sectors interact with the shoe grooves.

Fig. 4 shows the offered bar rigged shell with a remo-
vable drill bit in the working position.

Fig. 5 shows bar rigged shell with a removable drill bit in
the transport position;

Fig. 6. shows a type of the bar rigged set's end without a
removable drill bit.

The bar rigged shell contains a collet /, drill bit members
2, an outer barrel with a shoe 3, a retrievable core receiver 4;
a core catcher adapter 5 has: the outer cone 6 with lugs 7. The
collet 7 is connected with a core catcher adapter 5 by means
of limiting devices 8 and the screws 9 placed in grooves of 70
collets /. The shoe 3 has grooves /1. The collet 1 on the inner
cone /2 has grooves /3. In the transport position of the drill
bit spacing interval 4 from an end /4 core catcher adapters 5
to a working end 75 drill bit members 2. Grooves 11 in a shoe
3 are separated from each other by cuneiform drill bits 76.
The device works as follows.

The retrievable core receiver 4 with a collet / drill bit
members 2 in a transport position is pulled down in a shoe 3.
Then drill bit members 2 rest against a slope back and move
apart the outer cone 6, turning thus a shell for combination of
grooves /7 shoes 3 with sectors of a collet /. After complete
recalculation, thus, drill bit members 2 from a transport
position in the working one begin a drilling process. After
run out of drill bit members 2 or fillings up of a core receiver
by 4 core effect withdrawal of the retrievable core receiver 4
with a collet 1 and drill bit member 2 catcher.

Experimental samples of such bar rigged shell have been
successfully tested in the drilling of deep wells in Norilsk
GRE.

Open Joint Stock Company «Tula NIGP» has found [4-5]
that boring by shells with retrievable core receivers of direc-
tional wells is possible with application of drill bits with a
various profile of matrixes. Thus updating of traces of holes
is effected by means of alternation of drill bits with the

ISSN 2071-2227, HaykoBun BicHuk HIY, 2015, N2 6

various form of their working end. Especially great value a
way of the hole trace control by application of drill bits of the
various geometry gets in connection with progressing of a
boring method with the usage of the removable drill bit al-
lowing essentially to enhance output of boring due to
reduction of time for lowering and lifting operations. Using
removable drill bits with the plane, rounded off or edge form
of a diamond-bearing matrix it is possible to operate a hole
trace and without lifting the drill string.

D
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Fig. 5. Bar rigged shell in the transport position

Fig. 6. A type of the bar rigged set’s end without a remo-
vable drill bit

Taking into account that application of removable drill
bits most expediently as a part of shells with retrievable core
receivers, we will conclude following the work [4] limit of
application rationality of the removable drill bits for time
spent on drilling (interval), using for these purposes coef-
ficient of rationality of removable drill bits.
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K, =t 3)

where T, T,— overall time of drilling wells SSK (KSSK) and
removable drill bit as a part of a shell with a retrievable core
receiver, h.

The total overall time spent on drilling the same depth by
retrievable core receivers (7;) and a removable drill bit ( 7))
according to operations (Isaeva M.I, Onishchina V.P) [5] will
be the following

T]=K-£+2£(a£+bj+H(a£+bj- L—i; “)
i 50 2 2 P, S

E:Kﬁ+2£(aﬁ+b]+H(a£+b]~ b , o)
v, S, 2 2 P, S,

where K — the coefficient considering the additional time
spent on work capacity and lashing tubes during lowering
and lifting operations(=1,06) K ; H — well depth, m;y, y,—
mechanical drilling rate SSK (KSSK) and a removable drill bit
accordingly, m/hour;s s — length of run at boring SSK
(KSSK) and a removable drill bit accordingly, m; g and b —
skilled coefficients (q=1,7-10-3 w/m,b =0,35); P,— a pene-
tration for run by core receivers, m.

Taking into account the equations (4, 5) after transfor-
ming we will result expression (3) in a kind

K( H j 1 1
“laZ+b || —+—
Vl 2 PK Sl

K, = . (6)
K( H 1 1
Blaip )| =

It is obvious that application of removable drill bits at bo-
ring SSK (KSSK) is rational in the case, when K, > 1 if K, <1

because expenditures for manufacturing of removable drill
bit and its operation above, are higher than on manufacturing
of traditional diamond drill bit, and are not countervailed by
reduction of the discharge rate of the electric power and re-
duction of run out boring, pipe handling tool and tackle sys-
tem, an application of a removable drill bit is not rational.

The analysis of the formula (6) demonstrates that on a
range of application of removable drill bits essential influ-
encing renders stability of injection drill bits at boring SSK
(KSSK), boring by a removable drill bit, is more effectively,
than less stability of the drill bit is (S)).

At boring in standard conditions (without emergencies
and complications) it is possible to take over that the length
of run of a removable drill bit (S,) is equal to well depth (H).
Apparently from the formula (6), at equal drilling rates 7; and
V>, than more depth of passable hole, application of a remov-
able drill bit is especially effective.

Thus, the national experience of creating of removable
drill bits leads to the conclusion about the need to intensify
research, experimental design and technological works in or-
der to create innovative constructions of removable drill bits,
the use of which is qualitatively new, higher level of ex-
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ploration drilling, can significantly reduce the duration of the
lowering and lifting operations and, accordingly, increase the
efficiency and safety of drilling operations.

1. The application of removable drill bits is the most
expediently as a part of shells with retrievable core receivers,
we will conclude following the work limit of application rati-
onality of the removable drill bits for time spent on drilling
(interval), using for these purposes coefficient of rationality
of removable drill bits that application of removable drill bits
at boring SSK (KSSK) is rational in a case, when K, > 1;

2. On the range of application of removable drill bits es-
sential influencing renders stability of injection drill bits at
boring SSK (KSSK), boring by a removable drill bit, is more
effectively, than less stability of the drill bit is (S;).

3. At boring in standard conditions (without emergencies
and complications) it is possible to take over that the length
of run of the removable drill bit (S,) is equal to well depth (at
equal drilling rates 7; and V,, than more depth of a passable
hole, application of the removable drill bit is especially effec-
tve.

4. It is necessary to intensify research and development,
experimentally-design and technological operations for the
purpose of creating progressive constructions of removable
drill bits.
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Brnaciok B.M. Texuuueckue cpencrsa M TEXHOJIOTHH
JUIL TIOBBIICHUS KadecTBa OypeHmsi ckBaxwH / Boia-
ciok B.1., Bymoko F0.E., Crmpun B.U. — Tyna: I'pud u
K,2013.-176c.

Mera. TexHiuHi pillleHHs 3 MOJIEPHI3aLlii 3HIMHOTO aj-
Ma3HOTO TOPOJIOPYHHYIOYOTO IHCTPYMEHTY 3 ypaxyBaHHSIM
PI3HHUX CTa/Iil 3HOCY AIIMa3HIX KOPOHOK.

Mertoauka. 3acTocoBaHi METOIM MAaTEMATHYHOTO MO-
JICITIOBAHHS], TTOPIBHSUTBHOTO aHANI3Y, BUKOHAHI eKCIIeprMe-
HTaJIbHI JOCIIIHKEHHS.

PesyabTaTn. 3anpornoHOBaHO KOJIOHKOBUH CHApsii, 10
MICTHTH 30BHIIIHIO TPYOY, YePEBHK 3 Ma3aMH, 3HIMHUH Kep-
HOTIpUMad 3 KOPITyCOM KEpPHOPBATEJS, JI0 SKOTO MPHETHA-
Ha 3HIMHA PO3JIBI)KHA KOPOHKA. BOHa cKiaaeThest 3 mopo-
JIOPYHHYIOUHMX €JIEMEHTIB, PO3MIIIEHHUX 3a CEKTOPAMHM I1aH-
T, Ha BHYTPIIIHIX TIOBEPXHSAX SKHX € CKOocH. Ha 30BHImI-
HBOMY KOHYCI KEpPHOpBATEIIsl BUKOHAHI BUCTYIIH, a Ha BHYT-
PpilIHINA TOBEpXHI CKOCIB CEKTOPIB BUKOHAHI MO3/IOBXKHI T1a-
3u. Y Tporieci nepeBoy KOPOHKH 3 TPAHCIIOPTHOTO MOJIO-
JKEHHsI B po00Y€e BUCTYIH ¥ Ia31 B3aEMOJIIIOTH MK COOOIO,
a B poO0YOMY TIOJIOKEHHI KOPOHKM BHCTYIIH Yepes3 Ta3w Ha
CEKTOpax IIAHTY B3a€MOJIIIOTH 3 I1a3aM1 YEPEBUKA.

HaykoBa HoBU3HA. Y pe3yInbTarti J0CIIPKEHb BCTAHOB-
JICHO, 1110:

- HalOLIBIIT 3YCHILIIS /ISl IOBOPOTY KOPOHKH 3 TPAHCIIO-
PTHOTO MOJIOKEHHS B poOoye i Ha3a | BUHUKAIOTh B IHTEP-
BaJiax KyTiB 75-90°, a caMe B 3aKJIIOUHIH 1 TOYATKOBIN CTaIi-
SIX BITTOBIHUX OIICPALIiif;

- OTIOPHI MPY>KHHU MAfOTh ICTOTHWI BIUTMB HA 3YCHIUIA
TIOBOPOTY KOPOHKH, @ B PE3yJIbTaTi TTOCIIIOBHOI pOOOTH KO-
JKHOI 3 HHX CIIOCTEpITa€ThCsl CTPUOKOMOMIOHMIA XapakTep
3MIHM IUX 3YCHIJIb Y 3aJICKHOCTI BiJ] BEIMYMHH KyTa MOBO-
POTY KOPOHKH.

IIpakTHyHa 3HaYUMicTh. BemmumHu po3paxyHKOBHX
3yCHJIb CBIYaTh PO MOKIIFBY KOHCTPYKTHBHY pealTi3aliiro
MEXaHi3My 3HATTS ¥ YCTaHOBKM 3HIMHOI aJIMa3HOI KOPOHKH
JIaMeTpoM 59 MM ycepe/rHi OypoBOTrO CHapsiia. 3 METO
pO3IIMpeHHs 00JIacTell PaIlioHAIBFHOTO 3aCTOCYBAaHHS 3HIM-
HHUX KOPOHOK HeoOXisHO KomruiekTyBatn CPK-76 IJIOTHU-
MH KOPOHKaMH 1 CEKTOpaMHM, aHAJIOTIYHUMH 32 THIIOM Mart-
PHII, 3ePHUCTOCTI alNMa3iB i1 reoMeTpii TOpLs CepiiHUM al-
Ma3HMM KopoHkam Tuiry CCK, mpudomy ocoOimBY yBary
CITiT TIPUUISITH TT1ABUIIICHHIO 3HOCOCTIMKOCTI MiJIOTHOT Yac-
THUHU CEKTOPIB, CXMIIBHOT O HAWOUTBIIIOT0 3HOCY.
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Heub. TexHnueckre pemeHns 0 MOAEPHU3ALUH ChEM-
HOTO aJIMAa3HOTO MOPOJAOPA3pYILAIOLUIEr0 HMHCTPYMEHTA C
YYETOM PA3IUYHBIX CTAAUIM H3HOCA AlIMA3HBIX KOPOHOK.

Metomuka. [IpumMeHeHbI METOIbI MATEMATHYECKOTO MO-
JIETIMPOBAHUS, CPABHUTEIILHOTO aHAIN3a, BBIMOIHEHBI JKC-
MEPUMEHTAIIbHBIE HCCIIEI0BAHNUSL.

Pesyabrarsl. [IpeaoxkeH KOJOHKOBBIN cHapsiz, colep-
JKAIMK HapyKHYIO TpyOy, OalMak ¢ ma3aMu, CheMHBIH Ke-
PHOIIPUEMHHUK C KOPITyCOM KEPHOPBATEIS, K KOTOPOMY HIPH-
COEJIMHEHA ChEMHAs Pa3ABIKHAS KOpOHKA. OHa COCTOMT U3
MOPOIOPA3PYIIAIOLIUX 3JIEMEHTOB, PA3MEIIEHHBIX 110 CEKTO-
paM LIaHTH, Ha BHYTPEHHHUX MOBEPXHOCTSIX KOTOPBIX UMEIOT-
cst ckochl. Ha Hapy»KHOM KOHyCe KEpHOPBATEIS BBIITOJIHEHBI
BBICTYIIbI, @ HA BHYTPEHHEH NOBEPXHOCTU CKOCOB CEKTOPOB
BBITIOJIHEHBI TIPOJIOJIBHBIE Ma3bl. B mporecce nepesona Ko-
POHKH U3 TPAHCHOPTHOTO TOJIOKEHUSI B paboyuee BBICTYIIBI 1
a3kl B3aMMOJICHCTBYIOT MEXIy co0O0if, a B paboyeM MoJio-
JKEHHH KOPOHKHU BBICTYIIBI Uepe3 Ma3bl Ha CEKTOpax I[aHTH
B3aMMOJCICTBYIOT ¢ Na3amu Oalmaka.

Hay4ynas HoBu3Ha. B pesynbrare nccienoBanuii ycra-
HOBJIEHO, YTO:

- HanOOJIbIINE YCHIUS JUTSl TIOBOPOTa KOPOHKH M3 TPaH-
CIIOPTHOTO TIOJIO’KEHHS B paboyee U 00paTHO BO3HHKAIOT B
HHTEpBanax yrjioB 75-90° T. €. B 3aKIIOYHUTENBHOM U Haya-
JIBHOH CTaIUsIX COOTBETCTBYIOLIMX ONEPaLUi;

- OMOpHBIE NPYKUHBI OKA3bIBAIOT CYIIECTBEHHOE BIIUSI-
HME HA YCHJIME MOBOPOTa KOPOHKH, a B pe3yJIbTaTe MoCIe-
JIOBaTEJILHOM pabOThI KaXK/I0H 13 HUX HAOJII0/IAeTCsl CKAuKO-
00pa3HBIi XapakTep W3MEHEHHS ATHX YCHUIMH B 3aBHCHMO-
CTHU OT BEJIMYMHBI yIJIa IOBOPOTA KOPOHKHU.

IIpakTnyeckass 3HAYUMOCTb. BennmuuHbl pacueTHBIX
YCWINH CBUAETENBCTBYIOT O BO3MOYKHOM KOHCTPYKTHUBHOM
peanu3aniy MexaHu3Ma CHATHSA U YCTAHOBKU ChEMHOU ajl-
Ma3HOW KOPOHKH JAMaMETPOM 59 MM BHYTpU OypoBOTO CHa-
psna. B nensix pacimmpenus oonactel paluoHaaIbHOTO MpH-
MEHEHHSI ChEMHBIX KOPOHOK HEOOXOIMMO KOMILIEKTOBATh
CPK-76 NMIOTHBIMA KOPOHKAMH M CEKTOpPAaMH, aHAJIOTWY-
HBIMHU TI0 THITy MaTpHIIBI, 3€PHICTOCTH aJIMa30B M TeOMeT-
pHUH TOpLA CEPUIMHBIM aIMa3HbIM KOpoHkaM Tuna CCK, npu-
4yeM 0c000e BHUMAHHUE CIIEAYET Y/ICISITh HOBBIIICHUIO H3HO-
COCTOMKOCTH TMHJIOTHOM YacTH CEKTOPOB, MOABEPIKEHHOI
HaMOOJIBIIIEMY H3HOCY.
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