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Experimental evaluation of Strength and Deformability of Steel Nails
for Wooden Structures

Purpose. The main purpose of the paper is to discuss the experimental studies to determine in laboratory condi-
tions the characteristics of nail steel of one of the most common companies on the modern construction market of
Ukraine — ExpertFix (Denmark). Methodology. To achieve this goal the tests were carried out for tensile testing of
nails of a classic round cross-section of 5 diameters in the range from 4 to 7 mm, manufactured according to the
German standard. Findings. According to the results of the study, diagrams of the work of steel nails under load
were constructed, which turned out to be very close to the classical diagram of the work of high-strength steel. The
destruction of the samples occurred according to a visco-plastic scheme with the formation of a characteristic
«neck» at the rupture site. The recorded strength level is from 450 to 700 MPa at a relative deformation of up to
13%. Originality. The obtained characteristics of nails correspond to high-strength steels of classes C390-C500 ac-
cording to the standard of Ukraine, but do not correspond to steels of grades St1-St3, for which current theoretical
approaches to the design of nodal connections have been developed. Therefore, the use of such nail products in prac-
tice requires adjustment and clarification of existing approaches and methods of their use in wooden structures,
which in turn requires the intensification of scientific research in this direction. Practical value. The practical usage
of the strength characteristics of steel nails obtained during experimental studies allows for the correct and reasona-
ble design of nodal connections of wooden structures based on the current Ukrainian standard. It also provides a ba-
sis for developing more advanced calculation approaches for assessing their performance.
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Introduction forced concrete, and the rest of the structure is
a spatial system of wooden elements [11].

This popularity of timber is due to a number of
its positive qualities. These include, first and fore-
most, very high environmental friendliness of the
material, which is ensured by growing construction
timber in specialised areas closed from external
influences, such as mountain plantations. In addi-
tion, such controlled growth conditions will im-
prove the physical and mechanical qualities of
such wood, as it has significantly fewer defects
compared to wood growing in conventional for-
ests. The second important positive feature of
wood is its high architectural and expressive prop-
erties, which contribute to the creation of very im-

Wood structures are becoming increasingly
popular in the world today. They are gradually
«conguering» more and more new industries, espe-
cially in the field related to everyday human activi-
ty. Wood is used for both residential and public
construction. At the same time, the properties of
wood allow it to be used for both low-rise and
high-rise construction, including for rather com-
plex engineering cases of earthquake-resistant con-
struction. The latter trend is especially popular in
modern Mediterranean countries, where the lower
part of the load-bearing frame of buildings is often
assumed to be more rigid and designed from rein-
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pressive construction projects. The exterior of such
objects is very memorable, leaving only pleasant
impressions. The interior made of wood is so at-
tractive to most residents that, according to them,
they cannot refuse wood and switch to finishing
with other building materials. An additional unique
property of wood that attracts an increasing num-
ber of people around the world is its good thermal
insulation qualities. In practice, residents of wood-
en buildings describe this phenomenon as if wood
«radiates warmth» and note it as a very positive
thing.

Wood is also a fairly versatile material in terms
of climatic conditions for its use. Modern wood
structures are traditionally built in areas with a ra-
ther harsh and cold climate, especially in Scandi-
navia [19]. Likewise wood is quite popular for
construction in areas with humid and hot climates,
especially in Asia. Such diverse natural and climat-
ic conditions are fully manifested in the territory of
modern China, so the use of wood is particularly
interesting and relevant for this country [20].

We should also mention the wide range of
modern wood products. Not only do they have all
the advantages of conventional wood, but they also
have improved mechanical characteristics and con-
struction performance. These products primarily
include glued wood beams [13]. It is used to build
structures that can cover significant spans of about
30 m and above. In order to increase fire re-
sistance, load-bearing elements made of glued lam-
inated timber can be covered with special finishing
boards made of wood wool, which, according to
the studies, eliminates the risk of fire [7]. In gen-
eral, such a composite combination of materials
will contribute to a significant increase in the com-
petitiveness of modern wood in the construction
market.

Currently, a number of the latest structural so-
lutions for timber frames have been developed in
the world [17]. The main problematic issue in the
design and subsequent operation of such wooden
structures is the arrangement of nodal joints [16].
The reliable operation of the entire structure large-
ly depends on their high-quality and reliable be-
haviour. Therefore, in design practice, increased
attention is paid to nodal connections.

This does not bypass the sphere of scientific re-
search. The performance of nodal joints in wooden
structures is analysed from both theoretical and

practical perspectives. Moreover, experimental
studies are dominant in this regard, as they provide
invaluable material that can be further processed,
summarised and presented in the form of theoreti-
cal approaches and practical methods in the regula-
tory framework [18]. On the other hand, methods
of strengthening existing nodal connections con-
tinue to be improved and developed [15].

In Ukraine, the main regulatory document that
also regulates the design of nodal connections of
wooden structures is the standard [1]. According to
it, the main types of joints are contact connections
and connections with working ties. The latter in-
clude nailed connections.

Nailed connections are now very common in
the world. In building structures, such connections
often play a key role in determining the load-
bearing capacity of the entire structure. Although
various metal alloys and polymer mixtures are
used as nail materials, steel remains the main and
classic type of material that is mass-produced
around the world. Therefore, an essential compo-
nent of the load-bearing capacity assessment in the
design practice of nailed joints is to take into ac-
count the mechanical characteristics of the steel
used for nail production.

In Ukraine, there is currently no official nation-
al standard that would regulate the geometric di-
mensions and shape of steel nails, as well as the
steel grades used to make them. The closest ana-
logue, which is not currently an official standard of
Ukraine, is the standard [3]. In design practice, the
most common type of nail in accordance with this
standard is the «round nail», which has a cross-
section of the shank in the form of a circle (Fig. 1).
The main geometric dimensions in accordance
with the standard [3] are presented in Table 1.

d
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Fig. 1. Round nail — general shape and dimensions:
d — nail diameter; L — nail length

In the European practice, which is now actively
used in the construction industry of Ukraine, the
main regulatory document is the standard [12]. Ac-
cording to it, the nail also has the shape of
a «round nail» (Fig. 1), and its main geometric di-
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mensions are given in Table 1. As can be seen,
compared to the Ukrainian standard, the number of
standard sizes is much larger, and there are also
certain differences in the geometry of nails.

Table 1

Geometrical dimensions of round nails (mm)

DSTU 4028:2008 DIN 1151
d L d L
- - 0.9 13
- - 1.0 15
- - 1.2 20
- - 1.4 25
- - 1.6 30
1.8 32, 40, 50, 60 1.8 35
2.0 40, 50 2.0 40
- - 2.2 45, 50
2.5 50, 60 2.5 55, 60
- - 2.8 65
3.0 70, 80 - -
- - 3.1 65, 70, 80
- - 3.4 80, 90
3.5 90 - -
- - 3.8 100
4.0 100, 120 - -
- - 4.2 100, 110, 120
- - 4.6 130
5.0 120, 150 5.0 140
- - 55 140,160
6.0 150, 200 6.0 180
- - 7.0 210
- - 7.6 230, 260
8.0 250 - -
- - 8.8 260

Nails with a diameter of 4-7 mm are used for
load-bearing elements of modern building struc-
tures made of wood and wood-based materials.
Smaller diameters do not provide the required

load-bearing capacity, so they are used only for
minor structural elements or for fixing finishing
structural elements. Nails of large diameters of 8
and 8.8 mm have serious difficulties with their
placement in elements, as it is necessary to ensure
the minimum distance between the nail axes,
which, according to the current standard of
Ukraine [1], can reach 10 nail diameters. This re-
quires large cross-sections of load-bearing struc-
tural elements, which is not always justified. On
the other hand, the process of installing large di-
ameter nails requires mandatory pre-drilling of
holes, which makes it more complicated and ex-
pensive.

A separate aspect is the steel grade of the nail.
According to standards [3, 12], this information is
not available. Yet, it is key in terms of assessing
the nature of the nail performance in wood. It is
known that a nail must be sufficiently flexible to
prevent wood splitting. However, on the other
hand, too high deformation properties can lead to
technological difficulties with the installation of
nails in structural elements, as the process itself
involves mostly impacts that can bend the nail
shank before it is completely immersed in the
wood. It is also worth noting the possible danger of
increased deformability of the nailed joint itself if
the nail steel is highly ductile. Therefore, the issue
of choosing the right steel grade for nails remains
quite important.

It is also worth noting that the correct choice of
steel for building structures leads to a significant
improvement in its structural characteristics, pri-
marily static ones [14]. Depending on the steel
grade, it is also possible to influence the dynamic
characteristics of the structure, which allows for
their control [8]. This is especially evident in case
of seismic impacts on structural elements [10]. Of-
ten, steel in general becomes the «weak point» of
a structure, which leads to emergencies and com-
plete cessation of operation [9].

In domestic practice, specialised professional
literature recommends using carbon steels of ordi-
nary quality of grades St1-St3 for nails. According
to the current Ukrainian standard [4], such steels
have a rather narrow range of changes in the main
mechanical characteristics — strength and stiffness.
A selection of these characteristics for rolled steel
thicknesses up to 10 mm is shown in Table 2.
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According to the current standard in Ukraine
[1], one of the main design characteristics of a nail
is the «characteristic value of the bending moment
of plastic deformationy». For smooth round nails, it
is calculated by expression (1):

M, g =0.3- f, -d?®, 1)

where f, — tensile strength of steel.

Thus, the main practical problem faced by spe-
cialists in the design of nailed joints of wooden
structures is the assessment of the mechanical
characteristics of nail steel. It is impossible to
solve this problem theoretically, as each batch of
nails is manufactured at a specific enterprise and in
a specific country. Currently, the Ukrainian con-
struction market is home to a wide variety of sup-
pliers of metal hardware products, which are often
not accompanied by special certificates or contain
false information about the steel characteristics.
Therefore, the only way to obtain reliable mechan-
ical characteristics of nail steel is to conduct labor-
atory testing.

Table 2

Mechanical characteristics of carbon steel

Steel Yield Tensile Percent
strength strength elongation, %
(MPa) (MPa)
Stl 195 -205 | 305-410 34-35
St2 215-225 | 325-430 32-33
St3 235 - 255 | 360 —480 26 - 27
Purpose

The main purpose of the research is to conduct
laboratory tests to determine the main mechanical
characteristics of nail steel. This makes it possible
to correctly determine the theoretical bearing ca-
pacity of nailed joints of wooden structures in the
future.

To achieve this purpose, the following tasks
were formulated and solved during the research:

1.To select the most popular nail sizes in the
modern construction market of Ukraine.

2.To measure the geometric dimensions of
nails before testing.

3. To conduct a tensile test on the nails of the
selected sizes.

4, To evaluate the obtained mechanical charac-
teristics of nail steel after testing.

5. To analyse the compliance of the mechanical
characteristics of steel with known brands.

Methodology

Let us consider the solution of all the above
tasks in sequence.

Since there is currently no specialised standard
in Ukraine for testing nails in general and steel
nails in particular, the organisation and conduct of
these experimental studies were based on the cur-
rent standard [5]. According to this standard, the
determination of the mechanical characteristics of
nails can be performed on samples without prelim-
inary machining, i.e. directly on the nails.

Nail standard sizes. Based on the data in Ta-
ble 1, nails of the most famous manufacturer Ex-
pertFix (Denmark) were selected for experimental
studies. This company has been present in the con-
struction market of Ukraine for a long period of
time and therefore enjoys well-deserved consumer
confidence due to its price-quality ratio.

Based on the data of experts in the design and
manufacture of wood structures, 5 nail sizes with
the diameters declared by the manufacturer were
selected for testing: 4.2 mm; 5.0 mm; 5.5 mm; 6.0
mm; 7.0 mm.

Initial geometrical dimensions of the nails. Test
samples were selected from existing batches and
their geometrical dimensions were carefully meas-
ured. For each size, three samples were measured.
Measurements were made in two cross-sections
according to the recommendations of the standard
[5]. The number of samples was taken on the basis
of a series of previous studies that established
a high correlation and stability of both geometric
dimensions and mechanical characteristics for steel
round nails. The data obtained are presented in Ta-
ble 3.

During the general inspection and measure-
ments of the nail samples, the following geometric
shape defects were identified:

— for samples with a diameter of 4.2 mm, a re-
duction in diameter compared to the nominal one.
For the tests, the actual diameter was input into the
measuring unit;

— for samples with a diameter of 5.0 mm, the
axis was not straight. Samples with a straight axis
were selected for testing;
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— for samples with a diameter of 6.0 mm, the
flattening of the point. Samples with the correct
shape of the point were selected for testing;

— for samples with a diameter of 7.0 mm —
a reduction in diameter compared to the nominal
one. For the tests, the actual diameter was input in
the measuring unit.

To ensure that the proportionality criterion was
met, the test base was determined for the samples
in accordance with the standard [5]:

L=113-JA, )

where 4 — cross-sectional area of the sample.

The finally adopted measurement base is shown
in Table 3.

Fig. 2 shows the appearance and overall dimen-
sions of nails of different sizes selected for testing.

Tensile tests. For the laboratory tests, we used
a universal tensile testing machine UG20/2 with

a specialised computer system for recording and
preliminary processing of test results. A general
view of the measuring unit is shown in Fig. 3. The
installation was pre-calibrated and has a certificate
of compliance with Class 1 requirements according
to the standard [6]. The unit also met the recom-
mendations of Annex A of the standard [5].

The measuring unit can operate in two ranges —
up to 2 tonnes and up to 20 tonnes. The first range
was used for nails with a diameter of 4-6 mm, and
the second range was used for nails with a diame-
ter of 7. mm. In order to ensure rigid nailing during
the tests, special attachments with small notches
were used (Fig. 4), which also allowed for the nec-
essary clearances in the fastening grips. The at-
tachments were aligned in the grips to ensure pure-
ly tensile deformations and avoid bending defor-
mations in accordance with the recommendations
of the standard [5].

Table 3
Geometrical dimensions of round nails
Sample Diameter, mm Cross- Length, mm Measurement
nominal real SeCt'O”a|2 nominal real base, mm
area, mm

42 -1 121.0

42 -2 4.2 4.0 12.57 120.0 120.8 40.0

42 —3 120.4

50-1 146.0

50_2 5.0 5.0 19.64 150.0 146.5 50.0
50-3 148.6

55-1 150.6

55_2 55 5.5 23.75 150.0 150.3 55.0
55-3 150.4

60-1 197.3

60 -2 6.0 6.0 28.27 200.0 198.2 60.0

60 -3 198.4

70-1 248.3

70 -2 7.0 6.9 37.39 250.0 248.0 70.0
70-3 248.8

Creative Commons Attribution 4.0 International
doi: https://doi.org/10.15802/stp2026/353813

© D. O. Bannikov, I. M. Bakan, 2026

163


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.15802/stp2026/353813

TPAHCIIOPTHE BYAIBHUIITBO

ISSN 2307-3489 (Print), ISSN 2307-6666 (Online)
Hayka Ta nporpec tparcmopty, 2026, Ne 1 (113)

Fig. 2. General view of the test nails

Fig. 3. Measuring unit for testing steel nails

Fig. 4. Nail attachments

The test process consisted of a gradual tensile
load on the samples fixed in the grips. The loading
rate during the tests remained constant at 150 N/s,
which, according to some estimates, can be classi-
fied as a mild loading mode. This made it possible
to obtain a more correct diagram of the nail material
under load, as well as to minimise micro-
displacement of the nails during the tests. This
speed corresponds to method Al of testing samples
according to the recommendations of the standard

[5]

Findings

Diagrams of steel performance. The obtained
diagrams for different sizes of nails have a form
that is not typical for the classical carbon steel dia-
gram. In general, typical diagrams are shown in
Figs. 5 and 6 in the «force-strain» and «force-
time» axes, respectively.

Structurally, the diagrams consist of 5 separate
sections separated by characteristic points:

S1 — beginning of elastic behaviour;

Su — end of elastic behaviour (conventional
yield strength);

Sy — tensile strength;

Se — damage boundary;

So — end of work.

Section 1 corresponds to the process of «self-
accommodation», when the existing gaps are se-
lected and the sample takes its rigid position during
testing.

Section 2 corresponds to the process of elastic
deformation of steel in its classical sense.
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Section 3 corresponds to the process of steel
hardening in its classical sense.

Section 4 corresponds to the fracture process,
when a neck is formed on the sample and it breaks
at the point Se.

Section 5 has no meaningful value and is gen-
erated automatically by the measuring unit.

Fig. 7 shows the resulting pattern of fracture of

exceed 7% for strength and 19% for deformability,
which is a fairly good indicator. This indicates the

high quality and homogeneity of the steels used to
make the nails.

Table 5
Coefficient of variation of the test results

> ! ) Nominal Coefficient of variation, %

the sample during testing. For all the tested nail ~ diameter | yield strength tensile elongation
diameters, the fracture pattern was recorded to be of the conventional | strength

the same, close to a visco-plastic fracture with the _ nail, mm

formation of a characteristic «neck» at the fracture 4.2 1.39 1.16 16.83
site.

Mechanical characteristics of steels. Table 4 50 6.63 2.96 18.05
presents quantitative summarised test results ob- 5.5 0.28 0.74 5.09
tained by processing the experimental diagrams. 6.0 334 213 11.69

Table 5 shows the calculated values of the coef-
ficient of variation. As can be seen, for samples of 7.0 118 1.69 3.17
all diameters, the coefficient of variation does not

S,
Sy y 4 3
4
¥ 4
Se ‘! 4
| 2 "w
F i !
5 |
S # T
e 1 1
So :

Fig. 5. Typical diagram of nail steel behaviour in the force-strain axis

Sy —=
S, — ik |
/ 4
— ]
/
JiT— D
Gramrt=]
S, — ﬁ
S5 £

Fig. 6. Typical diagram of nail steel behaviour in the force-time axis
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a b
Fig. 7. Destruction of a steel nail:
a — formation of the «neck»; b — destruction of the «neck»
Table 4
Mechanical characteristics of steel nails
Nail Conventional Conventional Tensile Tensile Elongation, Elongation (av-
(nominal yield strength yield strength strength Sv, | strength (av- mm (%) erage),
diameter — Su, MPa (average), MPa MPa erage), MPa mm (%)
sample No.)

42-1 636 700 2.9(7.3)

42-1 631 629 692 692 3.5(8.8) 3.0(7.5)
42-1 619 684 2.5(6.3)

50-1 463 524 3.3(6.6)

50-1 424 457 509 524 4.7 (9.4) 4.2 (8.4)
50-1 483 540 4.5 (9.0)

55-1 564 610 3.3(6.0)

55-1 563 564 619 615 3.6 (6.5) 3.4(6.2)
55-1 566 615 3.3(6.0)

6.0-1 430 488 6.6 (11.0)

6.0-1 458 447 506 499 8.3 (13.8) 7.6 (12.7)
6.0-1 453 502 7.9 (13.2)

70-1 601 660 6.3 (9.0)

70-1 587 594 644 648 6.5 (9.3) 6.3 (9.0)
70-1 595 639 6.1(8.7)
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Based on the obtained mechanical strength
characteristics of steel, the «characteristic values of
the bending moment of plastic deformation» can
be calculated for the design of nodal joints using
expression (1). They are given in Table 6 for the
yield strength and tensile strength separately.

Table 6

Characteristic values of the bending moment
of plastic deformation

Nominal nail Characteristic values of bending
diameter, mm moment, N-mm
by yield by tensile
strength strength
4.2 7874 8 663
5.0 9002 10 322
55 14 235 15 522
6.0 14 146 15791
7.0 28 065 30616

In accordance with the current standard in
Ukraine [1], «characteristic values of the bending
moment of plastic deformationy» should be used in
the future to determine the characteristic bearing
capacity of nailed joint fasteners.

Originality and practical value

Based on the laboratory experimental studies of
nail steels for nodal joints of wooden structure el-
ements, we obtained the diagrams of steel perfor-
mance (Figs. 5 and 6). Samples of nails of five di-
ameters in the range of 4-7 mm were tested. For
all cases, the diagram has the same type of appear-
ance typical of high-strength steels and is close to
the classical form of diagrams for such steels. The
diagrams themselves were generated automatically
using the applied load control system built into the
laboratory setup.

The resulting diagram clearly shows the pres-
ence of 5 sections (Figs. 5 and 6). Section 1 is as-
sociated with the peculiarities of the gripper opera-
tion in the test setup, when gaps are selected and
samples are «accommodated» for wire samples. In
this section, we observed quite significant defor-
mations, which were not only partially related to
the deformation of the steel itself. Therefore, such
deformations were not taken into account in the
further processing of the experimental results.

Section 2 of the diagrams is characterised by
purely elastic steel behaviour. At the same time,
this section smoothly transits into section 3, which
is characterised by the phenomenon of steel hard-
ening after plastic deformation. The highest point
on the diagram corresponds to the tensile strength
of the steel and was specifically recorded by the
measuring system during the tests. In section 4 of
the diagram, the formation of a «neck» was ob-
served during the tests, in which the samples sub-
sequently fractured (Fig. 7). Section 5 does not
have a separate physical content and was «com-
pleted» by the measuring unit in automatic mode.

The quantitative mechanical characteristics of
nail steels obtained during the experimental studies
(Table 4) include two strength indicators — yield
strength and tensile strength, as well as one de-
formability indicator — longitudinal percent elonga-
tion. It was found that the test results for different
nail samples from the same batch are quite stable.
The quantitative results differ by up to 7%, which
corresponds to a low value of the coefficient of
variation (Table 5). No gross errors were detected
during the experimental studies, which indicates
the high quality of the material from which the
steel nails are made.

The steel strength values allow us to character-
ise the steels as high-strength steels, which coin-
cides with the nature of the obtained performance
diagrams. At the same time, the ratio of the yield
strength to the tensile strength for the samples pre-
sented in Table 7 and for all samples exceeds 0.8,
which is also typical for high-strength steels. To
more accurately determine the grade of steel in
practice, it is necessary to additionally perform
a chemical analysis of the steel, however, for the
design of nodal nail connections of wooden struc-
tures, such information is not required and there-
fore was not established in the course of these
studies.

In accordance with the Ukrainian standard [2],
based on the obtained results, it is possible to tenta-
tively determine the strength class of steel (Table
8). As can be seen, in all cases, the steel character-
istics do not correspond to St1-St3 steels (Table
2), which are used to manufacture nails in domes-
tic practice. Therefore, this further supports the
need for special laboratory tests to determine the
characteristics of nail steels.
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Table 7

Ratio of strength characteristics of steels

Nominal nail Ratio Approximate strength
diameter, mm class of steel

4.2 0.91 C500

5.0 0.87 C390

55 0.92 C500

6.0 0.90 C390

7.0 0.92 C500

Conclusions

1. In recent years, nailed connections have been
increasingly used to create building structures
made of wood. In this case, nails made of high-
quality steels are applied, which provide improved
reliability and durability of such connections. To
determine the load-bearing capacity of the connec-
tions, it is necessary to take into account the me-
chanical characteristics of the steel. Given the lack
of uniform standards in the world practice for nail
steels, it is necessary to conduct special laboratory
tests to determine the type of steel and its main
characteristics. In this study, we focused on the
analysis of nails manufactured by ExpertFix
(Denmark). This company enjoys the well-

deserved trust of consumers around the world due
to its price-quality ratio.

2. Experimental laboratory tests on tensile
strength of nail samples with a diameter of 4-—
7 mm allowed us to obtain a diagram of steel per-
formance under load. It is qualitatively close to the
classical diagram of high-strength steel. Fracture of
the samples was recorded according to the visco-
plastic scheme with the formation of a characteris-
tic «necky at the fracture point.

3. The main mechanical properties for all nail
diameters under consideration are in the following
ranges:

— conventional yield strength — 450-630 MPa;

— tensile strength — 500-700 MPa;

— absolute elongation — 3-8 mm;

— percent elongation — 6-13%.

The average coefficient of variation of the ex-
perimental results obtained is 5%, which indicates
the high quality of the manufacturer's steels.

4. The obtained steel characteristics correspond
to high-strength steels of classes C390-C500 in
accordance with Ukrainian standards. Since the
current Ukrainian methodology for the design of
nailed joints is focused on steels of ordinary
strength, it requires certain adjustments and clarifi-
cations to reproduce the correct behaviour of nails
made of high-strength steels.
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1. 0. BAHHIKOBY, I. M. BAKAH?

Kag. «byaiBensHe BUPOOHUIITBO Ta reofie3isy», YKpaiHChKuil AepKaBHUi yHiBepCUTET HaykH i TexHonoriit, HHI JIIT,
Byn. JlazapsHa, 2, [Ininpo, Ykpaina, 49010, Ten. +38 (063) 400 43 07, en. momra d.o.bannikov@ust.edu.ua,

ORCID 0000-0002-9019-9679

2TOB «CyuacHa Gy/iBenbHa KOMIaHiA-rpym», By ['epois Ykpainu, 36, k8. 18, Kponusruuskuii, Yxpaina, 25031,
tei. +38 (067) 436 91 21, en. momrra shc.group.ua@gmail.com, ORCID 0009-0008-4279-9793

ExcnepuMeHnTa/JibHA OLIHKA MIITHOCTI Ta 1eOPMATHBHOCTI CTaJIeBUX LBAXIB
JJIA IepeB’IHUX KOHCTPYKIIi

Mera. Metoto aanoi myOutikaiii € 00roBOpeHHI MPOBEACHUX CKCICPUMEHTAIBHUX JOCIIKCHb 3 BH3HAYCHHS
B 71a0OpaTOPHUX YMOBaX XapaKTEPUCTHK CTANI IBAXIB OJHI€T 3 HAHOUTBII MOMMPEHNX Ha CY9acCHOMY OYyIiBEIIEHOMY
puHKY Ykpaian komnaniii — ExpertFix (danis). MeToauka. J{ns ToCSTHEHHS MeTH OyIIM IpOBeIeHI BUIPOOYBaHHS
Ha PO3TST AJIS IBSIXiB KJIACHYHOTO KPYTJIOTO ITOIIEPEYHOTO Mepepi3y 5 miaMeTpiB B Iiama3oHi Big 4 10 7 MM, BUTOTO-
BIICHHX 3a cTaHmaptoM Himeuunnu. PesyabraTtn. 3a pesynpTataMu JOCTIDKEHHS OyId MOOYIOBaHI IiarpaMu po-
0OTH CTai IBSXIB ITiJl HABAHTAXXCHHSM, SKi BHSBIJINCH JIy>K€ HAOMIKCHUMH JI0 KIIACUYHOI AiarpaMu poOOTH BHCO-
KOMIIHOI cTani. PyliHyBaHHS 3paskiB BifOyBaJoCh 3a B’SI3KO-IUIACTUYHOIO CXEMOIO 3 YTBOPEHHSIM XapaKTepHOI
«UIMHKI» B MicCIi po3puBy. 3adikcoBaHMi piBEeHb MIHOCTI CTaHOBUTH Bix 450 mo 700 MlIla npu BigHOCHIH nedop-
marii 10 13 %. HaykoBa HoBu3Ha. OTpruMaHi TOKa3HUKH BiAMOBIAAI0TH BUCOKOMIIIHUM cTaJsIM KiaciB C390—-C500
3a cTaHmapToM YKpaiHH, IpoTe He BiamoBimatoTh ctaimsiM Mapok Ctl1—Cr3, mis Sskux po3pobiaeHo YNHHI TeOpeTHUHI
MiAXOMW IMOAO TPOEKTYBAaHHA BY3JIOBHX 3’€qHaHb. 1OMy 3acTOCYBaHHS B TPAKTHI MOMIOHWX IIBIXOBHUX
BHpOOiB MoTpeOye KOPUTYyBaHHSA Ta YTOYHEHHS ICHYIOUMX MIAXOMIB Ta METOIWK iX BUKOPHCTAHHS B JEpEeB’STHUX
KOHCTPYKIiAX, IO B CBOIO dYepry morpedye akTUBi3alil HAyKOBHX [OCII/KEHb B I[bOMY HaNpPSAMKY.
IMpakTuyna 3HaYnMicTh. [IpakTHYHE BUKOPUCTAHHS XapaKTEPUCTUK MIITHOCTI CTAJIIEBUX IIBSXIB, OTPUMAHUX ITiJ|
Yyac eKCIIePUMEHTAIBHHUX JTOCIIIPKEHb, TI03BOJIIE KOPEKTHO Ta OOTPYHTOBAHO MPOEKTYBATH BY3JIOBI 3'€JI-
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