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Preface

International Conference on Industrial Engineering took place on May 15–18, 2018
in Moscow, Russian Federation. The conference was organized by three universi-
ties—Moscow Polytechnic University, South Ural State University (national
research university), and Platov South-Russian State Polytechnic University. It was
carried out under financial support of the South Ural State University (national
research university), Moscow Polytechnic University as well as at informational
support of the Institute of Electrical and Electronics Engineers (South Ural IEEE
Chapter).

The conference was really large-scaled and international. The program com-
mittee selected more than 900 reports. The delegates represented several Russian
universities and 15 states such as Egypt, Belarus, Bulgaria, Canada, Cyprus, China,
Germany, Iraq, Kazakhstan, Mongolia, Portugal, Spain, Tajikistan, United States,
and Ukraine.

The conference participants submitted papers reflecting recent advances in the
field of Industrial Engineering. The conference was organized in 14 sections,
including

• Part 1: Research and Development of Machines and Mechanisms (Dynamics of
Machines and Working Processes; Friction, Wear and Lubrication in Machines;
Design and Manufacturing Engineering of Industrial Facilities; Surface
Transport and Technological Machines; Equipment and Technology of Welding
Production).

• Part 2: Materials Engineering and Technologies for Production and Processing
(New Functional Materials and Technologies; Innovation and Cost-Effective
Use of Resources of Metallurgy Industry).

• Part 3: Control and Automation Systems for Manufacturing in the Industrial
Production Areas (Control Systems and Their Industrial Application; Industrial
Mechatronics, Automation, and Robotics; Electric Power Systems and
Renewable Energy Sources; Power Electronics, Electrical Machines, and Drives;
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Signal Processing and Real-Time Embedded Control; Modeling and Computer
Technologies; Theory and Applications of Dynamical Measurements).

The present volume gathers 269 peer-reviewed papers from Part 1 of the conference
technical sections, “Research and Development of Machines and Mechanisms”, and
these papers were selected by the program committee for publication in Springer
book series “Lecture Notes in Mechanical Engineering”.

The organizing committee would like to express its sincere gratitude to every-
body who has contributed to the conference. Heartfelt thanks are due to authors,
reviewers, participants, and to all the team of organizers for their support and
enthusiasm which granted success to the conference.

Moscow, Russia Prof. Andrey A. Radionov
Conference Chair

vi Preface



Contents

Part I Dynamics of Machines and Working Processes

Diesel Engine Preheating and Starting Simulation
with Modelica Language . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
A. Malozemov, V. Bondar and G. Malozemov

Processes Dynamic Characteristics in the Intake System
of Piston Internal Combustion Engine . . . . . . . . . . . . . . . . . . . . . . . . . 13
L. V. Plotnikov and Yu. M. Brodov

Calculated and Experimental Study of Free Vibrations
of a Cylindrical Shell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
D. A. Permyakov, A. S. Pantileev and S. V. Makhnovich

Optimization of Parameters for Fuel Combustion Process
of Diesel Working Cycle Improvement . . . . . . . . . . . . . . . . . . . . . . . . 35
E. A. Lazarev, V. E. Lazarev and M. A. Matsulevich

Mathematical Models of Low-Temperature Gas Generator . . . . . . . . . 47
V. V. Kirillov and R. D. Shelkhovskoi

Iterative Process of AFEM and Ideal Failure Models
of Structures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
A. Ermakova

Analysis of Resonator Installation Effect in Intake System
of the Diesel Engine on Parameters of Gas Exchange Quality . . . . . . . 69
L. V. Plotnikov, S. Bernasconi and B. P. Zhilkin

Calculated-Experimental Estimation of Residual Pipeline Resource
for Long-Term Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79
M. V. Shakhmatov, E. A. Usmanova and L. I. Khmarova

vii



Dynamic Problem of Direct Piezoelectric Effect for the Circular
Multilayer Plate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89
D. A. Shlyakhina and O. V. Ratmanova

Dynamic Diagnostics of Limiting State of Milling Process
Based on Poincaré Stroboscopic Mapping . . . . . . . . . . . . . . . . . . . . . . 99
A. A. Gubanova

Calculation-Analytical Estimation of the Working Cycle
Parameters of the Crankless and Crank Engines Under
Similar Loading Conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109
B. A. Sharoglazov, K. D. Podsedov and M. K. Kuanyshev

Experimental Estimation of Influence of Fuel Injector Nozzle
Design on Output Parameters of Tractor Diesel . . . . . . . . . . . . . . . . . 119
G. V. Lomakin, V. E. Lazarev and V. M. Myslyaev

Dislocation Model of Wheel–Rail Interaction with Locomotive
Lateral Fluctuations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127
A. N. Savoskin and A. P. Vasilev

Study of Oscillating Process of Harp Screens . . . . . . . . . . . . . . . . . . . 133
A. D. Bardovsky, A. A. Gerasimova and I. I. Basyrov

To Issue of Application of Method of Dynamic Mechanical
Analysis (DMA) to Determine Viscoelastic Properties
and Heat Generation in Rubber Elements of Solid Tires . . . . . . . . . . . 141
E. E. Richter, A. V. Ignatova and A. V. Ponkin

Modeling of Dynamic and Economical Characteristics
of Life-Saving Device with Flywheel Energy Storage . . . . . . . . . . . . . . 151
N. N. Barbashov, I. V. Leonov and K. D. Sologub

Experimental Studies on Influence of Natural Frequencies
of Oscillations of Mechanical System on Angular Velocity
of Pendulum on Rotating Shaft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159
A. I. Artyunin, S. V. Eliseev and O. Y. Sumenkov

Analysis of Possibilities to Reduce Energy Consumption
of Elevator Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167
L. Abdullina, N. Barbashov and I. Leonov

Results of Investigating Vibration Load at Human Operator’s
Seat in Utility Machine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177
I. A. Teterina, P. A. Korchagin and A. B. Letopolsky

Deformation of Thin Elastic Rod Under Large Deflections . . . . . . . . . 185
V. S. Zhernakov, V. P. Pavlov and V. M. Kudoyarova

viii Contents



Selection of Incidence Angle at Designing Blade Row
of Compressors and Turbines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197
K. E. Rozhkov, I. A. Krivosheev and N. B. Simonov

Synthesis of Controlling the Movement of Digging Mechanisms
of Excavators on the Basis of Inverse Dynamic Problems . . . . . . . . . . 205
N. K. Kuznetsov, I. A. Iov and A. A. Iov

Damping Ratio and Natural Frequency of Dynamic System
in Milling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215
K. Yu. Kravchenko, S. S. Kugaevskii and M. P. Zhuravlev

Models of Fatigue Fracture Under Cyclic Loading Pistons
of Internal Combustion Engines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225
A. N. Gots

Investigation of Units Condition of Rotor-Type Milling Machines
Based on Vibration Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233
V. Yu. Ovsyannikov, A. I. Klychnikov and A. V. Sharov

Mathematical Modeling of Wear of Cutter on Back Edge by Taking
into Account Beating and Kinematic Perturbations . . . . . . . . . . . . . . . 241
V. L. Zakovorotny and V. E. Gvindjiliya

Determination of Critical Speed of Rail Vehicle as Mechanical
System with Nonlinear Constraints . . . . . . . . . . . . . . . . . . . . . . . . . . . 251
A. N. Davydov and A. V. Smolyaninov

Influence of Contact Area of Additional Elements on Frequency
Spectrum Splitting in Cylindrical Shells . . . . . . . . . . . . . . . . . . . . . . . 261
S. V. Seregin

Selection of Rational Technological Modes and Parameters
of Underwater Waterjet Cutting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267
D. R. Mugla, A. L. Galinovskiy and N. V. Kobernik

Voxel and Finite Element Modeling of the Ceramic–Polymer
Composite Panel for Ballistic Impact Description . . . . . . . . . . . . . . . . 277
E. I. Shchurova

Common Problems and Prospects of Crankshaft (Eccentric)
Machinery Usage in Sawmilling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285
A. A. Kondratyuk, V. K. Shilko and A. A. Klopotov

Drill Bit Self-oscillation in Cutting . . . . . . . . . . . . . . . . . . . . . . . . . . . 293
V. S. Bykador

Using Local Coordinate Systems for Dimensional Analysis
in the Machining . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301
S. S. Kugaevskii and V. N. Ashikhmin

Contents ix



Research of Nature of Interaction of Fuel Spray with Wall
of Combustion Chamber of Overload Diesel Engine
on Unique ‘Injection’ Research Installation . . . . . . . . . . . . . . . . . . . . . 311
I. O. Lysov, S. S. Nikiforov and E. B. Ryzhuk

Numerical Simulation of Conjugate Heat Transfer in Non-regular
Mode of Cooling High-Temperature Metal Cylinder
by Gas–Liquid Medium in Circular Channel . . . . . . . . . . . . . . . . . . . 319
S. S. Makarov and V. B. Dementiev

Amplitude–Frequency Method of Control of a Mobile Drilling
Machine with Hydraulic Drive with Dependent Tool Advance . . . . . . . 331
S. V. Rakulenko, V. I. Grishchenko and M. S. Poleshkin

Control of Damping Process in System of Vibration Isolation . . . . . . . 341
V. Chernyshev and O. Fominova

Estimation of Energy Efficiency of Oscillations of Rotors
on Radial Fluid Film Bearings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351
S. Majorov, L. Savin and A. Babin

Method of Investigating Dynamic Operating Modes
of Electrohydraulic Drive Systems with Movable Boundaries
of Working Fluids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 359
A. I. Ozerskij and N. A. Tseligorov

Self-synchronized Controlled Vibration Drive with Automated
Oscillation Parameters Monitoring System for High-Tech
Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367
S. V. Sergeev, Yu. S. Sergeev and A. V. Kononistov

Analysis of Effect of Internal Pressure on Natural Frequencies
of Bending Vibrations of a Straight Pipe with Fluid . . . . . . . . . . . . . . 375
A. S. Khoruzhiy and P. A. Taranenko

Experimental Modular Unit for Testing Nodes of Air Suspension
with Combined Amortization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385
V. V. Novikov, D. A. Chumakov and I. A. Golyatkin

Calculation of Kinematic Characteristics of Internal Combustion
Engine Valve Gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 393
A. V. Vasilyev and Y. S. Bakhracheva

Impact of Design Parameters on the Efficiency of Loading
Organs with Gathering Stars of the Roadheaders . . . . . . . . . . . . . . . . 401
A. V. Otrokov, G. S. Khazanovich and N. B. Afonina

Virtual Prototyping Experience of the Coriolis Flow Meter . . . . . . . . . 411
V. A. Romanov and V. P. Beskachko

x Contents



Theoretical Foundations of Optimal Two-Step Control of Suspension
Stiffness of Transport Vehicle in Oscillation Cycle . . . . . . . . . . . . . . . . 421
K. V. Chernyshov, I. M. Ryabov and A. V. Pozdeev

Potential Vibration Isolation Qualities of Suspensions
with Two-Step Stiffness Control in Oscillation Cycle . . . . . . . . . . . . . . 437
K. V. Chernyshov, I. M. Ryabov and A. V. Pozdeev

Fatigue Life Prediction of Track Link of a High-Speed Vehicle . . . . . . 449
A. A. Abyzov and I. I. Berezin

Hydroelastic Response of Three-Layered Plate Interacting
with Pulsating Viscous Liquid Layer . . . . . . . . . . . . . . . . . . . . . . . . . . 459
V. S. Popov, L. I. Mogilevich and E. D. Grushenkova

Experimental Study of Spark-Ignited Two-Stroke Heavy
Fuel Engine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469
M. D. Garipov, D. R. Rezvanov and R. F. Zinnatullin

Application of Experimental Modal Analysis for Identification
of Laminated Carbon Fiber-Reinforced Plastics Model
Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487
M. Sh. Nikhamkin, S. V. Semenov and D. G. Solomonov

Reducing the Level of Vibration in Two-Stream Spur Gear . . . . . . . . 499
V. A. Kryukov and A. V. Plyasov

Analysis of Application of Pre-screwed Auger Wheels for Operative
Increasing of Throughput Capacity of Oil Pipelines . . . . . . . . . . . . . . 509
Vitaliy Surikov, Yuri Lisin and Anvar Valeev

Mathematical Model of Cut Layer at Intensive Profile Milling
of Workpieces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 517
V. G. Gusev, A. A. Fomin and V. A. Saldaev

Assurance of Accuracy of Longitudinal Section of Profile Surfaces
Milled at High Feeds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 527
A. A. Fomin, V. G. Gusev and A. R. Sadrtdinov

Dynamics of Rotary Milling According to Group Scheme
of Obtaining Discontinuous Chips . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537
S. D. Smetanin and V. G. Shalamov

Modeling Hydrodynamic Processes in the Vortex Generator . . . . . . . . 545
R. R. Kalimullin, T. A. Volkova and A. R. Valeev

The Substantiation of Necessity to Modernize the Gas Pipelines
Gas Cooling System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 557
Aliya Bakhtegareeva, Olga Mironova and Elvira Bakhtegareeva

Contents xi



Modeling Quasi-static Gait of a Person Wearing Lower Limb
Exoskeleton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 565
A. Yatsun and S. Jatsun

Modeling of Thin-Walled Cylindrical Part Turning
Process Dynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 577
A. Koloskova, I. Kiselev and S. Voronov

Investigation of Controlled Vibratory Drilling Dynamics
with Variable Velocity Feedback Gain . . . . . . . . . . . . . . . . . . . . . . . . 585
I. Ivanov, I. Pleshcheev and A. Larkin

Justification of Program for Accelerated Tests of Aircraft
Auxiliary Gas Turbine Engine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595
A. S. Gishvarov and M. N. Davydov

Longitudinal Fin Effect on Effectiveness of Double Pipe Heat
Exchanger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 605
Nail Farilovich Timerbaev, Omar Abdulhadi Mustafa Almohammed
and Asaad Kamil Ali

Modeling and Dynamic Analysis of Adjustable Axial
Flow Divider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615
D. L. Karelin, A. V. Boldyrev and A. M. Belousov

Study of Combustion Stroke of Double-Chamber Explosive Gas
Forming Device . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623
A. Yu. Botashev, A. A. Musaev and R. A. Bayramukov

Influence of Elastic–Plastic Transformation of Mechanorheological
Model on Impact Duration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635
V. Lapshin

Mathematical Modeling of Oscillations of the Associated
Transport and Technological Complex with the Use
of the Graph Theory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 645
E. Bazhenov, S. Buynachev and D. Chernyshev

Modeling of Seismic Processes in Buildings at Presence
of Elastoplastic Seismic Insulators . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655
V. I. Sobolev and E. V. Zenkov

Planning an Experiment in Assessing Altitude–Velocity
Characteristics of Aviation Gas Turbine Engine . . . . . . . . . . . . . . . . . 665
A. S. Gishvarov, M. N. Davidov and A. V. Zyrianov

Damping Accounting in Calculating Problem of Thin-Walled
Rod of Closed Profile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673
A. Gavrilov, E. Poyarkova and N. Morozov

xii Contents



Application of Combined Technique for Chatter Prediction
in 5-Axis Milling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 683
V. A. Kuts, S. M. Nikolaev and I. A. Kiselev

On Bending of Rod Under Strong Longitudinal Compression . . . . . . . 693
A. A. Ershov and A. A. Ershova

Analysis of Forced Bending Vibrations of Straight Pipe
with Flowing Fluid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 703
P. A. Taranenko, D. V. Telegin and V. A. Romanov

Simulation of Flows in Bottom Field of an External Expansion
Annular Nozzles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 713
A. L. Kartashev and M. A. Kartasheva

On the Economic Viability of Reusable Space-Rocket Systems
Use to Deliver Payloads to Satellite Orbit . . . . . . . . . . . . . . . . . . . . . . 723
E. A. Kartasheva

Mechanics of Uniform Motion of a Rigid Body . . . . . . . . . . . . . . . . . . 733
I. V. Dobrov

Development of Device for Evaluating the Performance
of Rolling Bearings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 745
V. G. Shram, A. V. Lysyannikov and N. N. Lysyannikova

Mathematical Model for Determining Depth of Deformation
Penetration While Pipe Punching . . . . . . . . . . . . . . . . . . . . . . . . . . . . 753
D. V. Perevozchikov, V. N. Yeremin and L. V. Radionova

Part II Friction, Wear and Lubrication in Machines

Investigation of Kinetics of Wear in Friction Pair
of Type “Undercuff Neck–Cuff Edge” . . . . . . . . . . . . . . . . . . . . . . . . . 765
A. O. Gorlenko and S. P. Shetz

Qualitative Research of Combined Friction in Contact
of Elastic Wheel with Solid Surface . . . . . . . . . . . . . . . . . . . . . . . . . . . 773
E. V. Balakina and D. S. Sarbaev

Modeling of Various Types of Surface Wear . . . . . . . . . . . . . . . . . . . . 781
M. V. Zernin and A. G. Yashutin

Magnetic Nanodisperse Oils Based on Organosilicone Fluids:
Lubricant Properties of Oils with Different Additives . . . . . . . . . . . . . 791
A. N. Bolotov, V. V. Novikov and O. O. Novikova

Four-Ball Machine Friction Unit Geometrical Parameters . . . . . . . . . . 801
A. M. Antimonov, N. B. Pushkareva and E. G. Reshetnikov

Contents xiii



Cylindrical Shell Edges Bending Process Technological Features . . . . . 811
A. M. Antimonov, N. B. Pushkareva and E. G. Reshetnikov

Magnetic Nanodispersed Lubricating Oils Based on Organosilicon
Fluids: Basics of the Technology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819
A. N. Bolotov, V. V. Novikov and O. O. Novikova

Measurement Technique for Temperature of Friction Lining
of Brake Roller for Pallet Flow Rack . . . . . . . . . . . . . . . . . . . . . . . . . 829
E. Safronov and A. Nosko

Assessing the Impact Strength of Blade Edges of Forestry
Machinery Operating Components . . . . . . . . . . . . . . . . . . . . . . . . . . . 837
V. A. Markov, V. A. Sokolova and V. I. Kretinin

Wearing of MR Wire Vibration Insulation Material
Under Random Load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 845
A. M. Ulanov and S. A. Bezborodov

Experimental Evaluation of Influence of Tool Wear
on Quality of Turning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 853
V. P. Lapshin, T. S. Babenko and D. V. Moiseev

Development of Measures to Prevent Surging Turbochargers
of Cars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 861
A. V. Gritsenko, V. D. Shepelev and A. V. Samartseva

Semigraphical Method of Motor Oils Thermal-Oxidative Stability
Index Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 873
B. I. Kowalsky, V. G. Shram and A. V. Lysyannikov

Comparison Method of Engine Oils on Thermooxidizing
Stability Indicators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881
A. N. Sokolnikov, O. N. Petrov and V. I. Vereshchagin

Electrometric Control Method for Processes Proceeding
at Boundary Sliding Friction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 889
O. N. Petrov, A. N. Sokolnikov and D. V. Agrovichenko

Radial Friction Bearings Conditioned by Melt . . . . . . . . . . . . . . . . . . 897
E. O. Lagunova and M. A. Mukutadze

Application of Bio-oil in Hydraulic Systems . . . . . . . . . . . . . . . . . . . . 911
A. S. Khusainov, A. A. Glushchenko and F. F. Zartdinova

On Support of Optimization Criterion of Recovery Process
of Motor Oils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921
A. S. Khusainov and A. A. Glushchenko

xiv Contents



Determining the Parameters Effecting the Work of the Lubricants
Supplying System at Wide-Strip Hot Rolling . . . . . . . . . . . . . . . . . . . . 929
Roman R. Dema, Ruslan N. Amirov and Olga B. Kalugina

Tribological Research of Biodegradable Lubricants for Friction Units
of Machines and Mechanisms: Current State of Research . . . . . . . . . . 939
E. Zadorozhnaya, I. Levanov and M. Kandeva

Contact of Rigid Rough Surface Through Polymer
Coating Layer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 949
P. Ogar, A. Kozhevnikov and V. Elsukov

Relative Contact Area by Indentation and Flattening of Rough
Surfaces Spherical Asperities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 957
P. Ogar, D. Gorokhov and E. Ugryumova

Influence of Friction Geo-modifiers on HTHS Viscosity
of Motor Oils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 967
I. Levanov, E. Zadorozhnaya and D. Vichnyakov

Application of Method of Molecular Dynamics (MMD) for Modeling
the Process of Dislocation of Hardening of Surface Zone . . . . . . . . . . . 973
P. I. Malenko, K. J. Relmasira and A. Yu. Leonov

Influence of Location of Lubrication Sources on Hydromechanical
Characteristics of Diesel Crankshaft Bearings . . . . . . . . . . . . . . . . . . . 983
Y. Rozhdestvensky, K. Gavrilov and A. Doikin

Numerical Model of Mechanical Interaction of Rough Surfaces
of Journal Bearings of Piston Engine . . . . . . . . . . . . . . . . . . . . . . . . . 993
K. Gavrilov, A. Doikin, M. Izzatulloev and Y. Goritskiy

Fracture of TiC/a-C(:H) Coatings in Friction Contact . . . . . . . . . . . . . 1003
E. Torskaya, A. Mezrin and Juan Carlos Sánchez-López

Study of TiC/a-C(:H) Coatings Before and After Friction
by Nanoindentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1011
Elena V. Torskaya, Tamara I. Muravyeva and Juan Carlos Sánchez-López

Research Results of Influence of Synthetical Additive
on Temperature Parameters of Moto Oils . . . . . . . . . . . . . . . . . . . . . . 1019
B. I. Kowalski, E. G. Kravcova and N. N. Lysyannikova

Effect of Adhesion Properties of Frost-Resistant Rubbers
on Sliding Friction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1029
A. V. Morozov and Yu. Yu. Makhovskaya

Control Method of Thermo-oxidative Stability Factors
of Synthetic Motor Oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1039
N. N. Lysyannikova, E. G. Kravcova and M. A. Kovaleva

Contents xv



Ways of Increasing Wear Resistance and Damping Properties
of Radial Bearings with Forced Lubricant Supply . . . . . . . . . . . . . . . . 1049
I. V. Kolesnikov, A. M. Mukutadze and V. V. Avilov

Development of Bearing Beam and Seal System for Main Pumps . . . . 1063
N. Berezhansky, A. Zaplatyn and R. Karymov

On Proof of the Generalized Lagrange Variational Principle . . . . . . . . 1071
A. V. Kornaev

New Method of Tribological Testing Lubricants
and Antifrictional Additives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1079
S. V. Putintsev, S. P. Chirsky and S. S. Pilatskaya

Friction and Vibration in Journal Bearings Operating
with Nanofluids: Experimental Results . . . . . . . . . . . . . . . . . . . . . . . . 1087
A. S. Fetisov, A. V. Kornaev and N. V. Tokmakov

Optimization of Piston Compressor Geometric Size
Using the Genetic Algorithm Method . . . . . . . . . . . . . . . . . . . . . . . . . 1097
O. V. Dushko, G. V. Voronkova and S. S. Rekunov

Development of Method and Instruments to Identify Efficiency
of Tracked Vehicles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1107
K. E. Kozlov, V. N. Belogusev and A. V. Egorov

Modelling of Mobile Nonlinear Frictional Systems . . . . . . . . . . . . . . . 1117
V. V. Shapovalov, V. B. Mishchinenko and G. A. Areshjan

Forecast of Frictional Bonds Abnormal Status . . . . . . . . . . . . . . . . . . 1127
V. V. Shapovalov, P. N. Stcherbak and R. A. Kornienko

Part III Design and Manufacturing Engineering of Industrial
Facilities

Modelling of Cutting Forces in Ball-End Milling . . . . . . . . . . . . . . . . . 1139
A. V. Vyboishchik

Simulation of Ion Transfer During Electrochemical Shaping
by Ultrashort Pulses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1147
V. M. Volgin, V. V. Lyubimov and I. V. Gnidina

Microprofile Model Form Changing Research at Axisymmetric
Deformation with Account of Scale Factor . . . . . . . . . . . . . . . . . . . . . 1161
N. V. Vulykh

Research of Characteristics and Parameters of Cycloidal Gear . . . . . . 1169
Yu. I. Brovkina, A. N. Sobolev and A. Y. Nekrasov

xvi Contents



Technological Aspects of Quality and Renovation of Machines . . . . . . 1181
P. G. Pyrikov

Raster Marking of Surfaces with Elastic Coating . . . . . . . . . . . . . . . . 1193
A. A. Кozlov, A. M. Кozlov and Yu. V. Vasilenko

Cutting Teeth of Non-involute Gears of the Cylinder–Conical
Internal Transmission of Internal Gearing . . . . . . . . . . . . . . . . . . . . . 1201
B. A. Lopatin and R. I. Zaynetdinov

Mathematical Model of State of Stress in Cutting Area During
Synthegran Machining . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1211
T. N. Ivanova and V. N. Tyukpiekov

Specificity of Cutting Tool Wear in Processing of Polymer
Composite Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1219
D. A. Rychkov, A. S. Yanyushkin and V. Yu. Popov

Diagnostics and Forecasting of Defects in Rotation Details . . . . . . . . . 1225
L. G. Egorova, K. N. Vdovin and O. S. Logunova

Influence of Thermoplastics Advanced Ultrasonic Treatment
on Treated Surface Roughness After Turning . . . . . . . . . . . . . . . . . . . 1233
O. Yu. Erenkov, S. N. Khimukhin and A. I. Erukov

Solid Modeling in Autodesk Inventor at Initial Stage of Training
of Specialists in Field Mechanical Engineering . . . . . . . . . . . . . . . . . . 1241
V. V. Теlegin, A. M. Kozlov and A. V. Кirichek

Management Mechanism for Continuous Improvement
of Production Processes Using Quality Management Methods . . . . . . . 1249
V. Yu. Antsev, N. A. Vitchuk and V. V. Miroshnikov

Influence of Chemical Composition of Tough-to-Machine
Materials on Grinding Technologies . . . . . . . . . . . . . . . . . . . . . . . . . . 1261
T. N. Ivanova

Neural Modeling of the Energy Efficiency Factor for Recuperators
(Heat Exchangers) Using Impinging Jets for the Metallurgical
Productions and Machine Building . . . . . . . . . . . . . . . . . . . . . . . . . . . 1269
L. Haritonova

Determination of Optimal Conditions for Flat Grinding
of 20 Kh Steel Workpieces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1279
V. N. Tyshkevich, V. A. Nosenko and A. V. Sarazov

Increased Durability of Flexible Gear of Harmonic Drive
Due to Flexible Bearing Modification . . . . . . . . . . . . . . . . . . . . . . . . . 1287
I. E. Lyuminarsky, S. E. Lyuminarsky and E. S. Lyuminarskaya

Contents xvii



Estimation of Geometrical Torsion Rigidity of Triangular
and Rectangular Sections Using Interpolation Method . . . . . . . . . . . . 1293
A. V. Korobko, S. Yu. Savin and Yu. E. Balikhina

Determination of Maximum Deflection of Elastically Isotropic
Plates with Combined Boundary Conditions Using
Scaling Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1303
V. I. Korobko, N. G. Kalashnikova and O. V. Kalashnikova

Analysis of Methods for Increase of Soundproofing Structure
Efficiency for Noise Reduction During Technological Processes
of Machinery Production . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1311
S. I. Gvozdkova and L. E. Shvartsburg

Question of Creation of General Theory of Deep
Holes Machining . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1321
L. Mironova, L. Kondratenko and V. Terekhov

Overhaul-Period Renewal of Cement Kiln Rotary Drive . . . . . . . . . . . 1329
Aleksei V. Antsupov, Alexander V. Antsupov and M. G. Slobodianskii

Model of Failure Due to Wear Process for Mill Rolls Universal
Spindle Couplings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1339
Alexey V. Antsupov, V. P. Antsupov and Alexander V. Antsupov

General Principles and Design Strategy of Optimal Reconfigurable
Manufacturing Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1347
A. Kapitanov and V. Mitrofanov

Use of Vibro-acoustic Monitoring for Stabilization Stress–Strain
State of Surface Layer of Workpiece During Cutting . . . . . . . . . . . . . 1355
M. Kozochkin, D. Allenov and I. Andryushchenko

Model and Analysis of the Grinding Wheels Transformation
in Double-Disk Grinding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1365
L. G. Vainer

New Generation Magnetorheological, Magnetodynamic,
and Ferrofluid Control Devices with Nonstationary
Electromagnetic Fields . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1375
K. V. Naigert and V. A. Tselischev

Technological Peculiarities of Chemical Heat Treatment
of Alloyed Steel Gears . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1385
A. S. Kalashnikov, P. A. Kalashnikov and I. I. Marushchak

Synthesis of Nanostructured Composite Coatings in Arc
Discharge Plasma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1393
N. A. Suhova, S. R. Shekhtman and M. Sh. Migranov

xviii Contents



Development of Methodological Recommendations for Selection
of Flexible Abrasive Tool by Performance Indicator . . . . . . . . . . . . . . 1401
N. V. Syreyshchikova and E. N. Yaroslavova

Structural and Kinematic Analysis of a Shaper Linkage
with Four-Bar Assur Group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1411
A. Fomin and S. Kiselev

Dependence of Roughness Parameters of Workpiece Surface
on Structural Characteristics of Grinding Discs . . . . . . . . . . . . . . . . . 1421
S. A. Kryukov and N. V. Baidakova

State of Problem of Technological Support of Workpiece
Surface Quality During Grinding . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1427
S. A. Kryukov, N. V. Baidakova and P. Y. Bochkarev

Physical and Mathematical Model of the Process of Face
Grinding of Rails with Abrasive Wheels Operating
at Speed of 50 m/s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1435
T. N. Orlova, I. Y. Orlov and N. S. Hvan

Chip Formation Mechanism at Metal Grinding . . . . . . . . . . . . . . . . . . 1443
V. M. Shumyacher, A. V. Slavin and O. G. Kulik

Monitoring of Grinding Process with Help of Automatic
Measuring Complex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1449
V. M. Shumyacher, A. V. Slavin and P. Iu. Bochkarev

Intensification of Technical Grinding Modes by Managing
Physical Processes of Chip Formation . . . . . . . . . . . . . . . . . . . . . . . . . 1457
O. G. Kulik and E. D. Illarionova

Tools for Electrical-Discharge Hole Drilling . . . . . . . . . . . . . . . . . . . . 1467
A. A. Gruzdev, Yu. A. Morgunov and B. P. Saushkin

Specifics of Reaming Allowances of Different Materials
with Indexable Throw-Away Inserts . . . . . . . . . . . . . . . . . . . . . . . . . . 1475
I. P. Deryabin and A. S. Tokarev

Experimental Optimization of Cutting Modes for Milling
Based on Vibroacoustic Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1483
R. M. Khusainov, P. N. Krestyaninov and D. D. Safin

Selection of Priority Production Technology Based
on Comparative Evaluation of the Oil and Gas
Equipment Working Resource . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1491
A. G. Ignatiev and V. V. Erofeev

Statistical Processing Method of Cylinder Measurement Results . . . . . 1501
E. A. Herreinstein, L. I. Korolkova and N. Mashrabov

Contents xix



Shafts Reliability Assessment in Accordance with Criteria
of Fatigue Strength Under Random Load Conditions . . . . . . . . . . . . . 1511
K. Syzrantseva and L. Chernaya

Theoretical Foundations of Vibration Processing Modeling . . . . . . . . . 1519
E. Levchenko, Yu. Deykun and Yu. Moroz

Modeling Stress State Carbide Dies for Hexagonal
Rods Production . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1527
S. A. Malakanov and O. S. Zhelezkov

Automation of Technological System Diagnostics by Parameters
of Quality of Surfaces of Machined Parts . . . . . . . . . . . . . . . . . . . . . . 1535
M. N. Nagorkin, V. P. Fyodorov and E. V. Kovalyova

Computer-Aided Design of Die Tooling for Large Parts
of Airfoil Profiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1547
I. N. Khaimovich

Determining Precessional Gearboxes Efficiency of Manual
Pipeline Valve Drives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1559
V. Syzrantsev and A. Pazyak

Engineering Calculation of Axial Force Acting on Rotor of Electric
Pumping Unit of Space Thermal Regulation Systems . . . . . . . . . . . . . 1567
A. Bobkov

Assurance of Quality Indices of Technological Processes
of Form-Shaping During Preproduction Stage . . . . . . . . . . . . . . . . . . . 1575
L. E. Shvartsburg, E. V. Butrimova and O. V. Yagolnitser

Investigation of Cutting Processes and Surface of Plastic
Deformation in Environment of LCTE with Nanosize
Antifriction Particles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1583
V. A. Kuznetsov, A. V. Shchedrin and A. V. Korovin

Choosing Transmission Gearset for Agricultural Aggregates
Based on Energy Consumption . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1591
V. P. Antipin, M. Ya. Durmanov and O. A. Mikhaylov

Energy and Fuel Consumption of Agricultural Aggregate . . . . . . . . . . 1601
M. Ya. Durmanov, B. G. Martynov and S. V. Spiridonov

Effect of Tool-Operating Mode on Circularity Deviation
in Multilobed Turbine Rotor Journal Restoration
with Location on Bearing Bottom Half . . . . . . . . . . . . . . . . . . . . . . . . 1613
A. V. Shchurova

xx Contents



Improved Axis Determination Method for Calculation of Virtual
Pitch Thread Diameter Using a Point Cloud from CMM . . . . . . . . . . 1621
I. A. Shchurov

SPH Modeling and Experimental Study of Unidirectional
Fiber-Reinforced Composite Cutting . . . . . . . . . . . . . . . . . . . . . . . . . . 1631
I. A. Shchurov and A. V. Nikonov

Strengthening of Low-Alloyed Steels by Carbides During
Carbon-Black-Gas Carburizer Cementation . . . . . . . . . . . . . . . . . . . . 1639
N. Kanatnikov, O. Ivanova and G. Harlamov

Dynamics of Spindle Assembly Metal-Cutting Machine Tool
with Anisotropic Elastic Support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1647
A. F. Denisenko and M. V. Yakimov

Informative Value of Measurements for Quality Management
of Auto Parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1657
D. T. Safarov, S. V. Kasyanov and A. G. Kondrashov

Investigation of Parts Thermo-Frictional Treatment
Using Special Dynamic Appliances . . . . . . . . . . . . . . . . . . . . . . . . . . . 1667
N. Pokintelitsa and E. Levchenko

Methodics of Quality of Hydroabrasive Waterjet Cutting
Machinability Assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1677
G. Barsukov, T. Zhuravleva and O. Kozhus

Substantiation of Structure and Basic Design Parameters of Devices
for Orienting Powered Support Relatively to Face Conveyor
in Formation Plane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1687
Y. V. Turuk, N. I. Sysoev and B. B. Lugantsev

SPG Simulation of Free Orthogonal Cutting for Cutting Forces
Prediction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1695
I. S. Boldyrev

Structural Risk Analysis as Basis for Quality Control
of Metallurgical Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1701
Yu. A. Izvekov, E. M. Gugina and V. V. Shemetova

Use of Dynamic Programming Method to Design for Optimal
Performance of Grinding Cycles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1709
P. P. Pereverzev, A. V. Akintseva and M. K. Alsigar

Modeling Relationship Between Different Stages of Cylindrical
Grinding Process with Axial Feed in Reversal Zones . . . . . . . . . . . . . . 1715
P. P. Pereverzev, A. V. Akintseva and M. K. Alsigar

Contents xxi



Profile Gear Grinding Temperature Determination . . . . . . . . . . . . . . . 1723
N. V. Lishchenko and V. P. Larshin

Development of Complex of Performance Indicators
of a Flexible Abrasive Tool for Assessing the Effectiveness
of Application . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1731
N. V. Syreyshchikova and V. V. Batyev

Renovation Repair of Trunk Pipeline While Operation . . . . . . . . . . . . 1741
V. A. Gafarova, N. K. Krioni and A. D. Mingazhev

Development of Advanced Technologies for Secondary
Use of Thermal Energy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1751
D. Bylinkin, A. Zaplatyn and R. Karymov

Development of Mathematical Model of Material Removal
Calculation for Combined Grinding Process . . . . . . . . . . . . . . . . . . . . 1759
S. Bratan, B. Bogutsky and S. Roshchupkin

Method for Compensation of Radius and Shape of Spherical
Probe When Measuring Complex Surfaces with CMMs . . . . . . . . . . . 1771
F. V. Grechnikov, A. V. Kochetkov and O. V. Zakharov

Magnetic Inspection for Assessing the Uniformity of Flange
Joints Bolt Tightening . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1781
R. B. Tukaeva, A. A. Prokhorov and O. Yu. Miniakhmetov

Research of Temperature Phenomena During Machining
Surface Plastic Deformation of Detail . . . . . . . . . . . . . . . . . . . . . . . . . 1793
Ya. N. Oteny, E. V. Morozova and V. F. Kazak

Neural Network Modeling and Prediction of Adhesion
of Coatings Applied by Wire Tool . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1801
A. V. Zotov, D. A. Rastorguev and O. I. Drachev

Mechanism for Flow Forming of Cylindrical Workpiece . . . . . . . . . . . 1811
A. A. Udalov, S. V. Parshin and A. V. Udalov

Study on Tribological Characteristics of High Entropy
High-Speed Steels in Conditions of Dry Friction
on Structural Steel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1819
A. A. Ryzhkin, E. V. Fominoff and C. G. Shuchev

Assurance of Quality Characteristics for Electric Weld
Pipe Mill Roll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1829
V. V. Maretskaya and A. V. Zaytsev

Correlation and Regression Method of Centrifugal Pump
Geometry Optimization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1839
I. Katalazhnova

xxii Contents



Optimization of Flows in Jet-Film Contact Devices . . . . . . . . . . . . . . . 1847
A. V. Dmitriev, E. I. Salakhova and O. S. Dmitrieva

Multiphysics Simulation of Electromagnetic Forming of Aluminum
Alloy Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1855
V. M. Volgin, V. D. Kukhar and A. E. Kireeva

Predictive Modeling of Scribing Brittle Material Using Diamond
Tool with Improved Geometry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1867
A. I. Ogorodnikov and Yu. N. Zhukov

Packing Compaction Algorithm for Rectangular Cutting
and Orthogonal Packing Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . 1875
V. A. Chekanin and A. V. Chekanin

Predictive Modeling of Design Innovative Solutions on Tooling
Configurations at High-Tech Manufacturing Companies . . . . . . . . . . . 1885
S. Lukina, M. Kosov and I. Tolkacheva

Method of Energy Efficiency Increase of Low Power Radial
Impeller Micromachines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1895
A. Bobkov

Separation Efficiency of the Heat–Mass Transfer Apparatuses
with Jet-Film Contact Devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1903
A. V. Dmitriev, I. N. Madyshev and O. S. Dmitrieva

Methodology for Automated Design of Optimum Cylindrical
Broach Structures Developed by Total of Criteria . . . . . . . . . . . . . . . . 1911
S. Lukina and M. Krutyakova

Forming and Selection Technique for Optimal Configuration
of Form-Shaping System for Multiple-Axis Machining . . . . . . . . . . . . 1919
I. Manaenkov and V. Makarov

Rolling of Refractory Metals on Four-Roll Passes Rolling Mills . . . . . 1929
L. A. Barkov, M. N. Samodurova and D. P. Galkina

Dependences of Blanks Density from Pressing Force and Packing
Density of Molybdenum and Tungsten Powders . . . . . . . . . . . . . . . . . 1937
L. A. Barkov, M. N. Samodurova and Yu. S. Latfulina

Experimental Installation for Analysing the Dynamics
of Cutting Forces and Vibrations at High Frequencies
of Machine Spindle Rotation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1945
M. N. Krasnova, S. V. Safonov and D. M. Chernykh

System Approach and Multivariance of Screw Surface Profiling . . . . . 1955
S. D. Smetanin and V. G. Shalamov

Contents xxiii



Practice of Dimensional Modeling of Assembly Operations
Using Static Compensators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1961
M. G. Galkin and A. S. Smagin

Computer-Aided Algorithm for Nonlinear Optimization
of Pre-machining Using Measuring Instrument . . . . . . . . . . . . . . . . . . 1969
M. G. Galkin and A. S. Smagin

Verification of Finite Element Model of Deformation
of Laboratory Sample for Mechanical Tests by Method
of Digital Images Correlation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1979
E. V. Zenkov and L. B. Tsvik

Impact Impulse Research During Ice Navigation
with Computer Modeling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1989
D. Slavgorodskaya and V. Bugaev

Estimation of Influence Character of Installation Loads
on Degree of Corrosive Wear of Column Apparatus . . . . . . . . . . . . . . 1999
Z. R. Mukhametzyanov, A. V. Rubtsov and A. S. Valiev

Radiation Individual Control Method in Engineering . . . . . . . . . . . . . 2007
G. S. Morokina and Zagdzusem Mungunkhulug

Part IV Surface Transport and Technological Machines

Technology of Creation of Three-Dimensional Model of Tractor
Transmission in Program Package “Universal Mechanism” . . . . . . . . 2017
V. V. Shekhovtsov, N. S. Sokolov-Dobrev and M. V. Lyashenko

Elastic Toroidal Wheel Rolling with Side Slip . . . . . . . . . . . . . . . . . . . 2027
T. A. Balabina, Yu. I. Brovkina and A. N. Mamaev

To the Calculation of the Coefficient of Stock of the Clutch . . . . . . . . 2037
K. T. Mambetalin

Efficiency of Application Self-blocked Cross Axle Screwball
Differential at Car 4 � 4 Movement on Not Deformable
Base Surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2045
A. A. Shelepov, D. I. Istomin and E. E. Rikhter

Influence of Uneven Braking of Running Wheels
on Stress–Strain State of Crane Metal Structure . . . . . . . . . . . . . . . . . 2055
S. V. Streltsov and V. A. Ryzhikov

Lifting Mechanism with Ribbon Brake . . . . . . . . . . . . . . . . . . . . . . . . 2063
P. V. Vitchuk, V. Yu. Antsev and A. A. Obozov

Increasing Engine Power by Applying Water Injection . . . . . . . . . . . . 2071
A. Startcev, S. Romanov and O. Vagina

xxiv Contents



Experimental and Numerical Investigation of Influence
of Hydrogen Addition to Hydrocarbon Fuel on Wankel
Rotary Engine Performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2079
E. M. Itkis, E. A. Fedyanov and Y. V. Levin

Influence of Water Injection on Performance of Diesel Engine . . . . . . 2089
A. Startcev, S. Romanov and G. Romanova

Synthesis of Main Parameters and Experimental Approbation
of Test Bench for Study of Working Processes of Intermediate
Belt Conveyor Drive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2097
K. A. Goncharov and A. V. Grishin

Theoretical Methods for Precision Increment of Earthwork
Made by Power Shovel Actuator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2107
E. Podchasov and A. Terenteva

Three-Position Solenoid Valve for Pneumatic Systems
of Trucks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2115
A. I. Nefed’ev, G. I. Sharonov and I. E. Ilyina

Investigation of Soil Destruction by Trench Chain Excavator
Cutting Element Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2123
I. A. Teterina, P. A. Korchagin and A. B. Letopolsky

Improvement of the Extruder Construction . . . . . . . . . . . . . . . . . . . . . 2133
V. Kushnir, N. Gavrilov and T. Shkotova

New Roller Testing Unit for Vehicles . . . . . . . . . . . . . . . . . . . . . . . . . 2143
I. P. Troyanovskaya, I. Yu. Novikova and I. S. Zhitenko

Modern State and Development of Grader Blades
for Earth Moving and Snow Removal . . . . . . . . . . . . . . . . . . . . . . . . . 2153
A. V. Lysyannikov, V. G. Shram and Y. F. Kaiser

Optimizing Consumption of Gas Fuel Using Static Method
of Tuning Automobile Gas-Cylinder Equipment . . . . . . . . . . . . . . . . . 2163
A. V. Gritsenko, V. D. Shepelev and E. V. Shepeleva

Method and Means for Shutting Off Individual Cyclic Feeds
of ICE and Their Use for Measuring ICE Speed and Load
Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2175
A. M. Plaksin, Z. V. Almetova and A. E. Popov

Repair Kit Application with Spring Insert in Silentblock
of Amortizor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2185
D. Kushaliyev, L. T. Shulanbayeva and B. A. Ermanova

Contents xxv



Methodological Aspects of Diagnostics of Electric Gasoline
Pumps in Operation of Automobiles . . . . . . . . . . . . . . . . . . . . . . . . . . 2193
D. B. Vlasov, A. G. Ignatiev and Z. V. Almetova

Optimal Design of Steel Structure of Conveyor
with Suspended Belt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2203
P. V. Boslovyak and M. M. Jileykin

Determination of Scope of Two-Arm Concrete Placing Booms . . . . . . 2211
Ye. Koshkarev and M. Stepanov

Hardware Implementation of Automatic Control System
for New Generation Magnetorheological Supports . . . . . . . . . . . . . . . . 2219
K. V. Naigert and V. A. Tselischev

Microturbine with Heat Exchanger with Regeneration
Ratio Equal 95% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2229
A. V. Kostukov, L. A. Kosach and A. S. Gornovskii

Study on Structure and Kinematics of Quick-Return Mechanism
with Four-Bar Assur Group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2237
A. Fomin and A. Olexenko

Optimization of Maintenance Service Parameters on the Example
of Motor Transport Company Located in the North-West Region
of the Russian Federation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2247
O. Ognev, A. Yanikov and Y. Stroganov

System Approach Realization Under Compressed Air Quality
Increase Strategy Choice Based on Resource Saving . . . . . . . . . . . . . . 2255
T. Ripol-Saragosi and L. Ripol-Saragosi

Operation Parameters Matching for Main Mechanisms
of Open-Pit Excavators Employed in Rock Excavation . . . . . . . . . . . . 2263
O. Lukashuk, A. Komissarov and K. Letnev

Distribution of Consumed Power Between Drives of Main
Mechanisms in Open-Pit Excavators During the Process
of Rock Excavation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2273
O. Lukashuk, A. Komissarov and K. Letnev

Research of Dynamics of Hydraulic Loader Crane in Case
of Conjoint Movement of Sections . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2283
I. A. Lagerev and A. V. Lagerev

Selection of Mixers for Preparation of Quality Building
Mixtures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2295
B. A. Kaitukov and M. A. Stepanov

xxvi Contents



Hydraulic-Drive-Relieving Device for Road Construction
Machines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2303
N. A. Fomenko, S. V. Aleksikov and S. G. Artemova

Improvement of Acoustic Characteristics of Motor Vehicle Intake
System Based on Calculation and Experimental Research . . . . . . . . . . 2311
G. G. Nadareishvili, V. V. Galevko and R. I. Rakhmatov

Evaluating the Effectiveness of the Cable Excavator Bucket
Swing Mechanism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2323
V. S. Isakov, V. P. Maksimov and Y. V. Maksimov

Improving the Construction of Magnetic Clutch Amplifiers
of Locomotive Wheels with Rails . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2331
D. Ya. Antipin, V. I. Vorobiev and M. A. Maslov

Technique of Increasing Passenger Comfort by Ensuring
Rational Parameters of Flexural Stiffness of Bodies
of Passenger Cars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2339
D. Ya. Antipin and E. V. Lukashova

Features of Decision-Making Simulation When Designing
Locomotive Underframe Part . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2347
V. I. Vorobiev, O. V. Izmerov and S. O. Kopyilov

Modernization of Gas Purifying System in Bus Methane
Feed System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2357
Yu. I. Moiseev, A. V. Popov and K. A. Badikov

Hyperbolic Steering for Tracked Vehicles . . . . . . . . . . . . . . . . . . . . . . 2367
R. Yu. Dobretsov, A. V. Lozin and M. S. Medvedev

Theoretical Study of the Vibrations Transmitted to Frame
from Internal Combustion Engine of Locomotives and Diesel
Locomotives and Their Influence on Labor Conditions
of Locomotive Crews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2375
I. A. Yaitskov

Choice of Destruction Criteria of Cylinder Heads of Piston
Engines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2385
A. N. Gots and V. S. Klevtsov

Design of the Inductor as Knot of the Electromechanical
Converter with a Secondary Discrete Part . . . . . . . . . . . . . . . . . . . . . 2393
D. N. Kuimov and A. V. Pavlenko

Contents xxvii



Part V Equipment and Technology of Welding Production

Welding and Build-Up Technologies at Dredge Scooping Pin
Manufacture and Renovation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2403
V. L. Broido and S. S. Chernyak

Investigation of Wire Feed Control Channel in Additive
Manufacturing Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2411
D. A. Gaponova, A. V. Shcherbakov and R. V. Rodyakina

Measurement of Residual Stresses in Thin-Sheet Welded
Constructions of Low-Alloyed Steel . . . . . . . . . . . . . . . . . . . . . . . . . . . 2419
E. P. Nikolaeva and A. Yu. Nikolaev

Filler Wire-Feeding Device . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2427
L. I. Korolkova, A. V. Herreinstein and N. Mashrabov

Kinetics of Contact Interaction Between Dissimilar Solid
Materials by Pressure Welding with Heating . . . . . . . . . . . . . . . . . . . . 2435
V. V. Abramov and Yu. P. Rakunov

Determination of Functional Relation Between Parameters
of Weld Penetration Shape and Measurable Output Variables
in Electron-Beam Welding Process . . . . . . . . . . . . . . . . . . . . . . . . . . . 2443
V. N. Lastovirya, A. A. Cherepakhin and R. V. Rodyakina

Computer Modeling of Residual Stresses and Strains
at Arc Welding by Modulated Current . . . . . . . . . . . . . . . . . . . . . . . . 2453
M. Nurguzhin, G. Danenova and T. Akhmetzhanov

Study on the Dispersion of Concentrator Geometric Parameters
in Fillet-Welded Joints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2461
L. Shron, V. Bogutsky and E. Yagyaev

Numerical Analysis of Surface Formation of Titanium Parts
During Direct Laser Deposition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2467
S. Ivanov, E. Valdaytseva and S. Stankevich

Optimization of High-Speed Direct Laser Deposition Regime
Parameters in Titanium Blades Production . . . . . . . . . . . . . . . . . . . . . 2475
P. A. Golovin, A. M. Vildanov and K. D. Babkin

Tungsten Electrode Fracture in Submerged Arc Welding
Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2485
N. Astafeva

xxviii Contents



Part I
Dynamics of Machines and Working

Processes


