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ABSTRACT

The article presents the relationship between some structural parameters of the recoil
mechanism and its operation on the 100mm canon mounted on the T55 tank. The main equipment
on this tank is the D10-T2C canon that has a 100mm caliber wiht an external fume extrac. The
surveyed factors include the mass of the back block, force the diameter of the regulation ring, and
the output results including the maximum resistance force R, the maximum hydraulic braking
force @, the maximum recoil stroke X ., and the maximum speed of the back block V. The
article utilized specialized software for the survey, ensuring an enormous computational workload
within a short period and achieving high accuracy. Some conclusions drawn after obtaining the
calculation results serve as a basis for the design, manufacturing, and optimal exploitation of the
100mm cannon on the T55 tank. In addition to the scientific works published in the same field, this
article will further contribute to the knowledge base of engineers in the same domain.
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TOM TAT

Bai bdo trinh bay méi quan hé gitta mét sé tham so két cau ciia mdy ham liii dén s lam viée
cia né trén phdao 100mm, ldp trén xe T55. Trang bi chinh trén xe nay la phdo D10-T2C ¢é ¢é nong
100mm véi hé hong hut khoi bén ngodi nong. Cdc yéu té khao sat bao gom khéi heong khoi lii,
duong kinh vdng diéu tiét, két qyd ddu ra,bao go”‘m, liee can Iii 16n nhat R luc hdm thuy luc @
hanh trz:nh litoida X , vdn’to”c [6m nhdt cua khoi lui V. Bai bdo da siur dung phan mén@ chuyén
dung dé khao sat dam bdo khoi luong tinh toan vo cung lom trong mot khodng thoi gian ngan va dat
do chinh xdc cao. Mot sé két ludn rit ra sau khi ¢é cdc két qua tinh toan lam can ciwr dé thiét ké, ché
tao va khai thac hiéu qua cao nhat déi véi phdo 100mm trén xe T55. Bén canh cdc cong trinh khoa
hoc dd cong bé ciing linh viee bai bdo ndy sé déng gop thém vao kho tang kién thire ciia cdc nha ky
thuat trong cung linh vuc.

Tix kKhoa: Tham s6 két cau; Khéi lwong, Vong diéu tiét; May ham lui; Phdao 100mm.
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1. INTRODUCTION

There have been many studies on
recoil mechanisms for cannon and anti-aircraft
guns, as presented in the documents [1], [2]...
However, research on the hydraulic recoil
mechanism of tank guns is still rare. During
the operation of the T55 tank (figure 1), there
have been many malfunctions that need to be
addressed, and there is a lack of theoretical
research on recoil mechanisms. Therefore, a
comprehensive study on the hydraulic recoil
mechanism for this tank is essential. Based
on the theories of fluid flow and Bernoulli's
principle, an investigation into the influence of
certain structural parameters on the operation
of the recoil mechanism has been conducted.

Figure 1. The T55 tank model equipped with the
100mm cannon.

2. RESEARCH CONTENT
2.1. Survey Model and Motion Equation

The motion equation of the recoil mass
in the cannon is as follows:
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Where:

- m, — Mass links of the of the machine
mechanism;

- K., n, — Gear ratio and efficiency of the
machine mechanism;
- F. — Force acting on the mass m;
P — Force exerted by the pressure of
the propellant gas on the bottom of the barrel.

Pr=0
P|—g—=0

t, — Time corresponding to the moment
the lock is fully opened.

Equation (2.1) can be rewritten:
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On the other hand, we can also write the

motion equation of the block moving backward
in the form:
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Substituting the expression we just
found into the equation above, we have:
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From (2.4), we can determine the
expression for the hydrank braking force:
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Whent <t<t, then F’,QZ 0; therefore:

b= R[‘I ; K2 ] I1-R
\z‘ﬂ N MD '
n K2 2 dK;
oS F, - m,V
\21 Ni |Z1 Ni dx (2.52)

Note: In expressions (2.5) and (2.5a),
the force to machine's motion resistance is the
components:

n n K

ZK—Fu : Z—m.Vsz'Va
=Rk i dx

n K

3 KL Y

i1 Mi dt

The structure of the recoil mechanism
is show in figure 2.

Figure 2.1. Recoil mechanism of the 100mm canon
DI10T2C on T55 tank
1 - Front cover; 2 - Adjusting ring;
3 - Piston jacket,; 4 - Reverse lever,
5 - Reverse tube; 6 - Rear head, 7 - Device body,
8 - Nut; 9 - One-way valve cover; 10 - Valve body;,
11 - Adjusting lever.

2.2. Results of solving equations

Input parameters for solving the
problem: Parameters are declared directly in
the calculation program. Use Matlap software
to solve the system of differential equations of
motion [3], [4], [5].

Sequentially solving the differential
equations of the back block with varying
mass of 1880 kg, 2200 kg, and 1700 kg. The

diameters of the regulation rings are 0.36 dm,
0.35 dm, and 0.34 dm.

*Initially, the weight of the back block
1s 1700 kg when applying the mass reduction
solution for the equipment body. With that
mass, we calculate the motion characteristics
of the equipment body, resulting in a maximum
retreat length of 4.130 dm. The other values
obtained and the characteristic curve are shown

in the following figure 2.2:
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Figure 2.2. Characteristics of the recoil
mechanism motion when M = 1700kg-D = 0.34 dm

* The standard mass of the reverse
block is 1880 kg; with this mass, we calculate
the motion characteristics of the device body,
resulting in a maximum reverse length of
4.8671 dm. Other values obtained and the
characteristic curve are shown in the figure 2.3:

R LAY U AT R L L

R =30622kG Vmax = 120.11dm/s  Resistance @
Figure 2.3. Characteristics of the recoil
mechanism when M = 1880kg-D = 0.35 dm

*When the mass of the recoil block is
2200 kg due to the installation of additional
protective equipment on the cannon barrel,
we calculate the motion characteristics of the
recoil mechanism, with the maximum recoil
length being 5.3966 dm. Other values obtained
and the characteristic curve are shown in the
figure 2.4:
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R = 19114kG
Figure 2.4. Characteristics of the recoil
mechanism when M = 2200kg-D = 0.36 dm

V. = 106.16 dm/s Resistance @

* In the case where the diameter of the
regulation ring remains constant and only the
mass of the back block changes, the retraction
length is 5.4309 dm. When the mass of the back
block is 1700 kg, the back block will retract
5.4286 dm. Other values obtained and the
characteristic curve are shown in the figure 2.5:

PR Salliigid B e e L e T S

R= 24227 kG V. = 122.88 dm/s
Figure 2.5. Characteristics of the reverse braking
motion when M = 1700kg-D, = 0.36 dm.

Resistance @

3. CONCLUSION

- When firing, the recoil body moves
back; although the mass of the recoil block
changes from 10% to 17%, the length of the
recoil changes insignificantly. This can be
explained by the constant oil flow gap; the
hydraulic braking force generated in the recoil
mechanism remains unchanged, so even with
moderate mass changes, the length of the recoil
is not significantly affected.

- In the case where the inner diameter
of the regulation ring changes from 0.36 dm to
0.35 dm, or the oil flow area decreases by 0.54
cm? while the mass remains constant (1880
kg), the length of the recoil changes noticeably
increase (5.638 cm).

- When both the mass of the recoil block
changes (due to material changes and structural
adjustments) and the oil flow area changes, the
length of the recoil changes insignificantly,
and the pattern of recoil length variation is not
clear.

- The shapes of the characteristic curves
such as the total resistance force R, maximum
velocity during recoil V., and hydraulic
braking force @ are similar, and no significant
differences are observed among the surveyed
options.

Recommendation: Special attention
should be paid to the oil flow area in the recoil
mechanism as well as the recoil braking force
pattern (especially when the regulation ring
is worn), while less attention should be given
to the mass of the back block during design
calculations, as it has a minor impact. This
practice is very significant in the design and
repair of recoil mechanisms. <*
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