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T-72 tank barrel bore wear

Rober Jankovyct and {tanislay Bee!

discussed e.g. in [1], [3], [10], [19].
Abstract—The paper provides results of an analysis of character The study of barrels lifetime enables to manage practically
of smooth barrel bore wear of the T-72 tank, a combat vehicle thadt only the lifecycle of barrel itself but moreover the whole
remains in service with a number of armed forces throughout th@nnon and also the overall battle tank life cycle.

world. The BG20 MkIl Gun Barrel Bore Gauge system purchased ; ; ;
from Aeronautical & General Instruments Ltd in the UK was used to Available literature, e.g. [1], [10], [11], [12], [26], describes

take measurement in the barrels of T-72 tank. Three types of the ng?d bore wear of cannon barrels. in dependence on cannon
of leading part of the barrel bore were documented. There are alsoPf¥Ver and the number O_f rounds fired. As far as smooth.bo.re
original way, mathematically formulated conditions of formation of &vear is concerned, the literature almost does not deal with it.
specific type of wear caused by firing the armour-piercing finin contrast to rifled barrels, smooth barrels use for shooting
stabilized discarding sabot 3BM-15 in the paper. rounds of various construction types which cause different
character of wear. Basic types of cartridges used in T-72 tank
are cartridges with fin stabilized projectiles of the following
types: high-explosive anti-tank fin-stabilized with tracer
(HEAT-T), high-explosive (HE), armour-piercing fin-
i ] _stabilized discarding sabot with tracer (APFSDS-T). The aim
THE barrels of guns are strained in complex ways, Whicdy this paper is to report on successful measurement and
result in their fast wear depending on the caliber anghalysis of the character of the process of 2A46 cannon barrel
power of the gun. Tank cannons rank among the mMQgkar of T-72 tank which is still used in several armies [16].
powerful guns; the 2A46 cannon of the T-72 tank is the most
powherful gun 0; tbhe CIZECh ArmeddForcej. I ] Il. DEVICES FOR BARREL BORE MEASUREMENT
The extent of barrel bore wear depends mainly on the actio . . i .
. P my nThe mechanical instrument PKI-26 (see Fig.1l) s
of gunshot which burdens the barrel mechanically (by forc%) . .
: qtermlned for the measurement of the barrel bore leading part
and thermally (by changes of the material volume and materlqg
L . ... Of the 2A46 tank cannon.
characteristics). The other degrading factors reducing lifetims :
of the barrel are chemical impact of the shoot products ¢
barrel bore and erosive impact of hot gases flowing fag
through the barrel bore.

The most considerable factor influencing the barrel bore lif
is high temperature tensions on the thin layer of the inner
surface of barrel bore which develop due to dynamic
temperature tension during .the gunshot. The effect of ”_‘eseAccording to the Military Directive [29] this device is
factors is complex and the influence of temperature tensiopgmarily designed for the measurement of the real diameter of
and erosion caused by hot gases act together with mechanjgalparrel bore within the distance of 850 mm from the breech
tension and chemical impacts. The last mentioned degradig§y of the tube (10 mm behind the forcing cone). The
influence relates mainly to the emission of gases between {@orded value must be lower than the allowed diameter of
projectile and the inner barrel bore surface and, thus, 1983 mm. Moreover, it is determined that the diameter in
deformation of the barrel bore due to gas pressure agflother part of the barrel bore must be lower than the allowed
dilatation caused by heating. In one-piece ammunition theregsmeter of 128.0 mm. This device shall be used for the
also gas flowing in front of the projectile at the beginning dheasurement of copper layer by comparison of barrel bore
its movement, which is a very important source of the barrglameters in the areas with and without the copper layer. The
bore wear. The above mentioned influences are furthgiaximal allowed copper layer is 0.15 mm.

With PKI-26 it is possible to carry out the measurement
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I. INTRODUCTION

Fig.1 Photo PKI-26 device ready for measurement
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modification was the first application for the barrel with the The indexes of the gauge capabilit@sand Cy according
caliber of 125 mm for which it was necessary to producetathe formulas (1) and (2) determine whether the results of the
new measurement head, a new calibration gauge, a longegasurement of particular gauge are located, with the
feeder tube in the length of 6 m and other accessories for ffrebability of 99.73 %, within the range of tolerance (20%).
caliber of 125 mm. Fig. 2 shows the photograph of BG-20 There are also other ways to evaluate the capability of
system prepared for measuring with a 2 m long feeder tube. gauges in which the range of tolerance is not 20 % (e.g. 15 %)
N : and the probability is not 99.73 % (it may be 99 % or 95 %)

]
)

[14], [23], [28].
The final evaluation of capabilites of both gauges is
illustrated in Table 1.

TABLE |
RULES FOR EVALUATION OF THE GAUGE CAPABILITY

Index Value GAUGE EVALUATION

[ - - -
The gauge is capable of measuring the particular
C,.Cy 21.33

. gk = dimension
Fig. 2 Photo BG-20 MkIl with 2 m feeder tube C,.C, <1.33 The gauge is incapable of measuring the particular
9’9 ) dimension

Ill.  CAPABILITY OF THE PKI-26 AND BG-20 DEVICES

To evaluate the appropriateness of PKI-26 and BG-20 us The value of tolerance range was determined by the value

. ) of Tr = 0.15 mm in accordance with the production drawing of
for the measurement of dimensions of tank cannons bar{ﬁ!a barrel: there is a requirement of 128 mm for the

bores it is possible to use indexes of the gauge capabyity diameter of the leading part of the barrel, as well as a
andCy [14], [23]. .
requirement (0.15 mm) for measurement of the copper layers.

The mde:x of the gauge Cap?b"_@é expresses precision of Consequently, the value of tolerance range was determined
the gauge in the following relation: - . .
within the value of maximally allowed wear of the leading

C,= 0.2T; , (1) part of the 2A46 barrel bore —i.e. 3.3 mm (128.30 mm -
6s, 125.00 mm).
where Ty is specified tolerance range argd is standard  As standard’s true value we used calibration gap gauge of
deviation of the measurement values. BG-20 which is designed for the caliber of 125 mm the true
The index of the gauge capabilit¢, expresses the value of which is¢;=125.999 mm. After calibration, the gauge
accuracy of the gauge in the following relation: was measured under standard conditions by both devices fifty
0.1, _|;(g _ )%| times in total. The recorded values are shown in Table Il for
S (2) PKI-26 and Table Il for BG-20.
3s,
where X, is average (mean) measurement value gnds v TABLE I
ALUES IN MM RECORDED WITHPKI-26 NO. 339
standard’s true value (etalon). X1 126.025" Xig 126.000 X35 126.100
The value of the caliber dimension of BG-20 (125.999 mm) ", 126100  xs  126.000 Yoo 126.125
- see Fig. 3 - was used as standard’s true value for bothy, 126125  xo  126.000 X 126125
devices. X 126.050  X: 126000 X  126.025
X 126025 xp 126000 % 126075 _
X6 126.000 X3 126.025 Xa0 126.000
Cx 126000 e 126000 xa 126000
Yo 126025 x5 126000 X 126000
X 126025 x| 126000 % 125975
Ko 126025 xer 126000 X 125975
X1 126.025 X8 126.000 Xas 126.000
e 126025 xe 126055 xe 126000
X 126050 xa 126005 Xg 126000
Xu_ 126075 x| 126075 % 125975
X 126000 xe 126075 X 126000
Xe 126000 X 126010 X 126000
X1z 126.000 Xa4 126.125'
Calculation for the tolerance of 0.15 mm
C, =0.1213 Cy =—0.0954
. ke b T o o DTy Calculation for the tolerance of 3.30 mm
Fig. 3 BG-20 calibration gauge as a standard’s true value C, =2.6684 Cy =2.4517
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Note: The values in Table Il marked similarly as 126.025* According to Table Ill and calculated values of capability
(value 0.025) point out that the value was estimated with thdexes we may conclude that BG-20 MKII is capable of
accuracy of half scale segment (segment = 0.05 mm) of tireasuring the leading part of barrel bore of T-72 tank. This
scale of PKI-26 (see Fig. 4). gun barrel bore gauge system is fully useable not only for the
purpose of technical inspections in accordance with the
Directive [29], but also as a standard gauge for the evaluation
of quality of barrel bores in full length of their leading parts.

IV. MEASUREMENT OFT-72 TANK BARRELS WITHBG-20
MKII

For simplification we can assume that we have 3 basic
construction types of projectile for T-72 tank.
The first type is created by 3BK-14M (high-explosive anti-
tank) projectile with tracer and with cumulative effect and
Fig. 4 Reading the value of half segment from PKI-26 30F-19 (high- explosive) projectile, that are very similar in
design of leading part and round body creates one solid
According to Table Il we may conclude that PKI-26 isstructural unit. Their muzzle velocity is about 850 m/s.
incapable of measuring the copper layer of the barrel boreThe second type represents 3BM-15 projectile with kinetic
since both indexes of capability are significantly lower thasnergy penetrator (armour-piercing fin-stabilized discarding
1.33 (see Table I). Based on this fact it can be doubt about Hahot with tracer) which is guided in barrel by three-piece
requirement of the Directive [29] to check of extent of copp&fabot and by stabilizing fins. Its muzzle velocity is about
layer. For the same reason it is not possible to use PKI-26 ft800 m/s.
the evaluation of production quality. The third type TAPNA is a new projectile with kinetic
Based on the calculation of capability indeandCqfor  energy penetrator and new larger and lighter discarding sabot
the tolerance of 3.3 mm, we may conclude that PKI-26 is fultyade from aluminum alloy - see Fig. 5. Its muzzle velocity is
useable for the inspection of barrel bore wear in the area of digo approximately 1800 m/s [13], [16].
mm behind the forcing cone (850 mm from the breech end)
and the area of barrel muzzle in accordance with the f'type 'ftype f%type
requirements of the Directive [29].
With respect to the construction of this device, we are ni
able to diagnose more than 3 m of the leading part of t
barrel bore.

TABLE Il
VALUES IN MM RECORDED WITHBG-20NO 689

X 125.999 X8 125.999 Xas 125.997
NN IR A

Xs 125.997 Xa0 125.997 Xa7 125.998
X 125998 o 125997  xw 125998
X 125998 X2 . 125997 X9 125.998
X 125997 .. X3 125997 Xw_____: 125998
R A 125994 . Xes . 125997 X 125,995
X 1259% . X5 . 125995 X ! 12599
X 12599 . X . 125997 X3 125,99
X 125999 . X . 125997 X 125.994 L =
X 125999 . X8 125995 X5 125995 3BK-14M 30F-19 TAPNA
X 125.9% . Xo . 125999 xs_ 125.998 (HEAT-T) (HE) (APFSDS-T) (APFSDS-T)
X3 125994 Xo 126.000 X7 125997 Fig. 5 Construction types of projectile for T-72 tank
X 125995 . L 125998 xs_____: 125.997
XS 125998 . X . 125.998 X9 125.997 To analyze the character of wear process, three 2A46
Xas 125998 . Xs . 125998 %o ! 12599 cannon barrels were selected from which from 222 to 830

Xz 125999 x4 125997 different types of projectiles were shot. However, in each of

—Calculation for the tolerance 0f 0.15 m . the barrels, the number of one type of projectile prevailed.
C, =3.3892 Coe = 2.9508 A survey of projectiles shot from individual barrels is given
Calculation for the tolerance of 3.30 mm in Table IV [16].
C, =74.563( Cy = 74.1247
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TABLE IV
SurveyoF TYPESAND NUMBERS OFPROJECTILESSHOT

Barrel Type of projectile Number Frequency

30F-19 (HE) 761 91.7 %

B0507 3BK-14M (HEAT-T) 69 8.3%
Total 830 -

3BM-15 (APFSDS-T) 188 39.5%

3BK-14M (HEAT-T) 70 14.7 %

C0164 30F-19 (HE) 218 45.8 %
Total 476 -

TAPNA (APFSDS-T) 171 77.0%

3BM-15 (APFSDS-T) 32 144 %

D0034 30F-19 (HE) 19 8.6 %
Total 222 -

V. TYPES OFTANK T-72 BARREL WEAR

On the basis of accomplished measuremit is possible to
say that three basic types of tank’Z-barrel bore wear exis
The first type of barrel bore wear is caused3OF-19(HE)
projectiles mainly, the second by 3F15 (APFSDS-T)
projectiies and the third by a netwype of sub-calibre
projectiles TAPNA (APFSDS-T).

The course of measured internal dimensions of barre
B0507 worn by shooting 30E9 projectiles whose numb
significantly prevails is shown in Fig6 (the nominal
dimensions of a new barrel baee shown by the dottdine).

131
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barrel bore diameter [mn
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125

distance from breech e [mm]

124

500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000

nominal dimension =———horizontally =— =vertically

Fig. 6 Barrel No BO507 wear caused mostly by 3¢-19 projectiles

The course of the measured dimensionleading part of
B0O507 barrel bore obviously shows common character of
of the forcing cone beginning and the part before muzzle
course of wear is symmetrical in horizontal and vertical p
Thus, some statements about asymmetric (eccentric) wi
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forcing wne and beginning deading part caused by loading
projectiles have not been proven 1 and thus it is probably
not necessary to rotate the barrel when we run out %, %2
of barrel lifetime.This praxis is implementefor example in
UK army and itcosts a lot of mone

In comparison with standard courses of wear, there
atypical increased wear in the second thirdhe leading part
of the barrel.

Taking into account that 3E-14M projectiles are similar
in the design of driving pastto 30I-19 projectiles; it can be
assumed that the character of wear caused by them w
very similar.

The wear caused by shooting 3-15 projectiles shown in
Fig. 7 is of essentially different character. From
comparison of the wear courses shown in F6 and 7 it is
obvious that a significant wear of forcing cone and of
beginning of the barrel boteading pai is caused by 3BM-15
projectiles The influence of 3C-19 projectiles on this kind of
wear is,even at high frequency of their shooti, negligible.
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Fig. 7 Barrel No C0164 wear caused by shooting mostly 3-15
projectiles

The position of seal ring in the front part of sabot of -
15 projectile enables their partiaspreading out (swinging)
with respect to the penetrator by the force from gas pres
This causes aimcrease in contact pressure between the t
wall and sabot. It is demonstrated a gradual increase in
wear approximately in the first and partii in the second
third of barrel bore. Thus, also the surface of sabot behini
ring gets into the contact with the surface of the bc

Fig. 8shows the measured course of barrel bore dimen
where the wear is caused predominantly by TAF
projectiles.
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131 The force from the pressure propellant gases causes
£ moment
E M, =F,(Wst€), ©)
© 130 - .
g whereF is force of pressure of propellant gases affec
8
< perpendicular projection of surfacS,s, Yy,sis distance of
g 19 gravity centre of sabot from poi A in the direction of axiy
© andeis eccentricity of point of actiol F, towards gravity
© . . .
2 128 4 centre of sabot k. The forciFis given by the relation
1m .
F,=pS,s and S, :éz(dz— OE) where p is momentary
127 -
pressure of propellant gasekis caliber anddp is penetrator
126 | diameter.
Moment M, tends toswinc the sabot around poiAt. By
~ this, at the place of contact of seal ring with internal surfa
125 | barrel bore, the following reactiorccurs:
M
Ny =—2, 4
distance from breech e [mm] o, )
124 T T T T T T T T T T ] . . .
which increases contact pressure betwbarrel and seal ring.
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 . . . . .
Against this swinging of sabot around poid,
------- nominal dimension —— horizontally — -vertically circumferential forcesN;, take effect. They are a reaction
Fig. 8 Barrel No D0034 — wear causgégominantly by TAPN, ~ Seal ringto its extension by the influence force Ns.
projectile Against this swinging &&cts also moment of friction for(T.
— . (N") N
Significantly bigger wear caused by 3I-15 and TAPNA Iy
rounds in comparison with 30 and 3BI-14M projectiles [
results from sabot. ™) T i !
Thedistinctive wear of the beginning of tleading part of < < =
barrel bore has not been eliminated even by the constr \I
of more appropriate sabots of TAPNA projec— see Fig. 8. —
Also in sabots of this projectile, seal risgocated in the fror Fo Y, E T
part. That is why the spreading out of sabotsaction of e VS .VS
power from gas pressure might occur also in this case. Vos 1 —
reduction of contact pressure occurs after certravel of di2 v sabo
projectile when the spreading out is hindered by fins of s: X‘
Reducing the bore diameter in the barrel part in fror O dFI
muzzle is problly originated by abrasive wear aluminium ot S S
fins of sabots. ( l penetrato O

The next part of the paper will deal wia more detailed
description of possible reasons of the wear of the beginni
barrel bore leading parby shooting su-caliber armour-
piercing projectiles of 3BM:5 types which is illustrated
Fig. 7.The causes and more detailed description of the ¢
of wear of other parts of bore will be discussed ¢
measuring wear in more barrels. It is necessary to verif
repeatability of this cyclicalvear (see Fic7).

VI. BARRELWEAR CAUSED BY SUB-CALIBER PROJECTILES

Now we will mathematically formulate the conditions Nrot

possible occurrence of increased barrel wear at the begi
of its leading part (see Fig).7Forces and load affecting t .
sabot (3BM15 projectiles have 3 sabots) aseal ring are penetrato ...\
drawn in Fig. 9.

Fig. 9 Forces affecting sabot of 3E-15 projectiles
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Force N,gcauses the highest pressumg, .. in the

direction of its activity. In the direction diverted by ang)et
will interact by the following pressurep, = py .,C0SS .

weight of the whole projectile g, = m,+3m,) and m,is

weight of penetrator.
After substitution to relation (10) and arrangemewss will

The elementary circumferential surface of seal ring of th@et the relation for determination of forch,s increasing

width b and size dS:b—zdd,B will be affected by

corresponding part of reactiaiN, ¢ for which it is valid that:

bd
des = deSZ Rl,max COSB7 d” (5)

contact pressure between barrel wall and seal ring as follows:

m? |1 d;
4 p|:3(yvs+e)[l_d2]_nnl,;s y/s:|

0.423,+ 0.5,,(d -d,)

N

: 11)

vs T

By the integration of the equation (5), we will get thavhere f.  is friction coefficient between seal ring and barrel
relation between forceN,, and internal pressure reactingwall.

with the seal ring of the shape as follows:

bd 3
NVS = 7 pN,maxJ- COSﬂCﬁ =
&
bd .
= 7 pN,max[SIn:B]

2 = 0.86@dp,

Us

3
from which the internal pressure is expressed as
NVS
=__vs 6
Pumas = 5 g6nd ©

For force N,s and pressurep,,.. it is still valid that

dNys = pN,maxb—de,B and at the same timeN,s = N, d3,

from which we will get

bd
Nio = pN,max7- (7)
After substituting p, ., from the relation (6) we will get
N bd N
N.. = Vs =_vs 3
™ 0.86kbd 2 1.73C ®

The increase in contact pressure between the barrel wall éha

seal ring will result from force

N = NVS_ZNTOICOS§: N/s_ NTOI =

The magnitude of reactioN, is, according to relation

(11), proportional to the pressure of propellant gases; thus, the
maximum is reached in the place of maximal pressure. In case
of 2A46 cannon and 3BM-15 projectile, the maximal pressure
Pnmax IS reached in the distance of 0.53 m from the beginning

of forcing cone. The maximum measured wear of the
beginning of barrel bore is according to Fig. 7 caused in the
distance of approximately 0.25 m. This difference can be
explained by the fact that we do not know the real course of
gases’ pressure (measured course of pressure at shooting by
3BM-15 projectile is not available), and that as a result of high
surface pressure and its rapid increase, significant
compression of seal ring occurs already at the beginning of
projectile movement. By this, also the back edge of sabot gets
into contact with the surface of barrel.

Initial reactiorgachieves its maximum at the moment of
full compression of seal ring by barrel wall, i.e. on the
trajectory of 0.40 m maximum. Providing that the material of
seal ring behaves as ideally elastic and plastic mategjg),
will equal yield value (in case of seal ring made of annealed
copper, yield value is about 60 MPa). Thus, it is apparent that
rear part of the surface of sabots will get into contact with
internal surface of barrel bore even before the place of
maximal pressur@, ... Significant wear is partly caused by

friction resulting from friction forcel’ (see Fig. 9).

Nys ©) Let us assume that against forég, force F,interacts
=N~ 32 0423, from the reactiong of seal ring, given by the relation
Using Fig. 9, we can now express the condition of balance I
of moments of forzes;\ffecting poit as follows F, = q% fdﬂ —q ﬂ?t:d (12)
NI, +Fvsyvs+T(5_7pj_ M, =0, (10) _g

wherel, is the distance of point of actioN from point A in

the direction of axisx, F,g is inertial force affecting sabot
and given by the relationF,g = m,X, m, is the weight of

For the known forceN,g, we will now formulate the

condition of moments balance

d
NI+ +(T, +T')[%—7"j— Nyl =0,

one sabot,X is acceleration of translation motion of sabotrom which after substitution and operations we will get

(identical with projectile acceleration).

Acceleration X can be expressed from motion equation of\' =

2

projectile by the following relatiork = 2 p, wherem, is
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wherel! is distance of point of actioN' from pointA in the fictivity, m, is mass of projectileV is velocity of projectiles

direction of axisxandf is friction coefficient between sabotiS bore area,lw is reduced length of free volume of
and barrel wall.

This force results in contact pressure at the edge of sabot combustion chamber, is travel of projectile.x, A and u
N’ are form function coefficientsz is relative burnt thickness of

P umax = 0.866d (13) propellant grain,l, is total impulse of pressure of propellant
Force N', or better to say pressuf@, ..., thus will cause 9ases,d is propellant densitya is covolume of propellant

high contact load of internal barrel surface which is just tHS€SC, is initial combustion volume and is time.
reason of big wear of this part of bore. System of equations (14) contains seven variables

As a conclusion and for better judging the effect of sabo(sy,, z, pv it ly) . Itis a closed system of equations and has

swinging on the wear of barrel bore we will depict pressure . . . . .
only a single solution — course of interior ballistic

caused by forceN,,; using the relations (6) and (13). The bo”l:haracteristicg, v, | in dependence on tinte
dependence of pressumg, . between the barrel wall and

seal ring and also pressufe,, .., between the barrel wall and VIl. CoNcLUSION

edge of the sabot on the travel of projectile, or let us say travel! N® gun barrel is one of the most important parts of gun and
of seal ring, are shown in Fig. 10. it detgrmlnes both gun power and gun Ilfe.tlme. Contemporary
theories of barrel lifetime match the wider theory of the
DO e, ) R propellant gases erosion and limit states of barrel material.

: : : : : : The study of barrels lifetime enables to manage practically
not only the lifecycle of barrel itself but moreover the whole
gun. Therefore the very wide range of theoretical and practical
tasks of the evaluation of the technical conditions of barrels
during its service has to be solved.

According to capability indexes it can be concluded that
PKI-26 device is incapable of carrying out the evaluation of
copper layer of the barrel bore since both indexes of capability
are significantly lower than 1.33. PKI-26 is suitable for the
inspection of barrel bore wear in the area of 10 mm behind the
forcing cone (850 mm from the breech end) and the area of
barrel muzzle in accordance with the requirements of the
Directive [29]. With respect to the construction of this device,
we are not able to diagnose more than 3 m of the leading part
of the barrel bore.

The contribution shows the suitability of the use of BG-20
projectile trwvel [m] MKIl Gun Barrel Bore Gauge System (Aeronautical &
General Instruments Limited production) for the measurement
of wear of smooth barrels bore. Measured courses of wear, or

in dependence on travel of seal ring in barrel [16] let's say the changes in the diameter of leading part of barrel
) ) ~ bore caused by shooting of various types of projectiles and

The pressure of gasgs in the Fig. 10 was computed Usingihen also demonstrate the suitability of used constructions of

“Russian” system of interior ballistics equations (14projectile sabots.

pressure [MPa]

Fig. 10 Course of pressure of gases pressuresf ., and Py max

presented e.g. in [17], [19], [26], [27]: There can be stated that three basic types of tank T-72

6’¢mqv2 barrel bore wear exist. The first type of barrel bore wear is
fa)t//—T caused by 30F-19HE) projectiles mainly, the second by
p =W, Y=Kkz+KAZ +KUZ, 3BM-15 (APFSDS-T) projectiles and the third by a new type
v of sub-calibre projectiles TAPNA (APFSDS-T).

dz_ p dv _ d _ From the point of view of bore wear it seems obvious that

dt _I’ ¢mqa = SP, ot =V, (14) sabots of 3BM-15 and TAPNA projectiles are inappropriately
designed.

| :|{1_é_m/,(a_lﬂy A=£, ly :&, For comprehensive description of causes of wear resulted

! o o S from 3BM-15 projectiles, it is necessary to conduct

where f is specific energy of propellantw is mass of measurements on more barrels and consequently to analyze
propellant chargey is relative burnt propellant masé, is the causes of occurrence of cyclical wear in the last third of

S . barrel bore. On the basis of this analysis it is recommended to
parameter of propellant gases expansignis coefficient of determine the dependence of amplitude and period of wear on
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construction characteristics of sabots and barrel. International Conference on Military Technologies 2011 (ICMT'11)

_~ali ; : : Brno, 2011, pp. 1717-1725, ISBN 978-80-7231-787-5.
A new sub-calibre projectile of APFSDS type with & Iongeflg] V. Kadanka,Interior ballistics of barrel weapongBook style). Praha:

driving part of sabots and seal ring located on rear driving = nage vojsko1985, (in Czech).
band has been introduced in the Czech Armed Forces recer@g] H. Krier and M. Summerfield, “Interior Ballistics of Guns Periodical

In this construction of projectile it is possible to assume style),” Progress in Astronautics and Aeronautit®l. 66. New York:
New York University, 1979.
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