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Abstract—The process of creating spatial mechanical
transmissions, in which one of the movable links is equipped
with helical surfaces, is accompanied by a permanent desire
to choose the optimal geometry of the helicoid from a
technological (manufacturing) and operational viewpoint. In
other words, approaches are searched to reduce the cost of
tooth surfaces’ generation on one hand and on the other
hand to increase the loading capacity, durability, and
efficiency of the transmissions. An object of the study is a
three-link spatial rack mechanism realizing transformation
of type rotation into translation by using conjugated high
kinematic joints. Based on the worked-out mathematical
model, it is synthesized a surface of action, mesh region
respectively, of a transmission which geometric elements of
the joints, firmly connected with the rotating link, are
curvilinear helicoids.

Index Terms—rack drives, mathematical modeling,
synthesis, cylindrical curvilinear helicoid, action surface

I.  INTRODUCTION

The development of industrial manufacturing of
machines, vehicles, robots, and manipulators, that require
the usage of different types of gear mechanisms to
transform the mechanical motions, demands speed and
efficiency in their manufacturing and application into
practice. Their extended usage creates a necessity to
develop and refine the scientific-applied research,
oriented to the synthesis and design of new types of gear
transmissions to meet the demands of the practice in the
best way. Significant acceleration of the solution of these
tasks is achieved by the application of the methods of
mechanical - mathematical modeling, considering the
geometric and kinematic characteristics of transmissions.

Institute of Mechanics — Bulgarian Academy of
Sciences is a major scientific center in Bulgaria, in which
for decades scientific and applied research in the field of
spatial mechanical transmissions are carried out. These
studies [1], [2], dedicated to the synthesis and design of
new and improved gear types, contribute to the creation
of original, as geometric concepts, high-reduction motion
transformers.

Among those studies, are the articles [3]-[5] oriented to
the synthesis of spatial motion transformers, called rack
drives, which main purpose is to realize motions
transformation of type rotation into translation. The
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successful implementation into the techniques, of these
mechanisms  with new kinematic and strength
characteristics is slowed down by the insufficient
studying of the general principles of this transformation,
due to the lack of offered specific approaches to
mathematical modeling, oriented to their synthesis.

The existing in the specialized literature studies,
dedicated to the science of gearing theory [1], [6]-[10]
and those — that treat the science of geometric synthesis
of gear mechanisms [11]-[16] consider the processes and
devices, which are related to the rotation transformations
between crossed, parallel and intersected shafts. And the
number of publications about three-link gear systems that
are called rack drives is insignificant.

In popular literature sources, rack meshing is treated as
instrumental meshing when cylindrical involute gears
(with straight or helical teeth) are generated. In this case,
the link, which purpose is a translation motion of the rack
drive, is the cutting tool, called an “instrumental tool
rack” [17]-[19].

The rack transformers are object of the study in [20].
There, the kinematics of the plane rack mechanisms,
called “rack cylindrical mechanisms” is briefly explained.
The technological structure and geometrical parameters
of the non-spatial rack mechanism and the cylindrical
straight-teeth gears are considered in [20]. It is defined
the algorithm of geometrical synthesis and technological
limitations on the geometric parameters of these
mechanical transmissions. The special type gear
mechanism, realizing a variable function of motion
transformation of type R <> T (rotation into translation)
is studied in [21]. A theory is offered, which is illustrated
by a defined calculation, design, and manufacture of an
experimental model. An analysis of “Wildhaber -
Novikov” is fulfilled in publication [22]. There, an
analysis of the tooth contact and calculation of Hertz
contact strength is accomplished. Another research in the
field of rack drives [23] is dedicated to the geometric
design, meshing simulation, and stress analysis of pure
rolling rack and pinion mechanisms.

The current theoretical study is a continuation of the
author’s consistent and detailed studies in the kinematic
and geometric theory of spatial three-link rack
mechanism, which realizes the transformation of type
rotation into translation. In particular, the efforts are
dedicated to the basic synthesis of spatial rack drives
which rotating link has cylindrical circular helicoids. It
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includes the solution of the following tasks: synthesis of
the helicoids with a generatrix - an arc of a circle,
synthesis of the mesh region, and synthesis of the active
tooth surfaces of the gear rack, which are conjugated with
the generated helicoids.

Il.  SYNTHESIS OF RACK TRANSMISSIONS HAVING
CYLINDRICAL CURVILINEAR HELICOIDS

The process of creating three-link spatial mechanical
transmissions, in which one of the movable links is
equipped with helical surfaces, is accompanied by a
permanent desire to choose the optimal geometry of the
helicoid from a technological (manufacturing) and
operational viewpoint. In other words, approaches are
searched to reduce the cost of tooth surfaces’ generation
and to increase the loading capacity, durability, and
efficiency of these transmissions.

One approach in this direction is the transition from
linear [24] to curvilinear helicoids, in their capacity as
tooth surfaces [6], [7], [11].

In the theoretical and applied aspect, the main place
among the helical surfaces belongs to the ordinary helical
surfaces (cylindrical helicoids) [7], [25]. Depending on
the type of generatrix line, helical surfaces are linear
when the generatrix is a straight line and curvilinear (for
example, in gear set of type “Novikov” - as tooth surfaces
are used helicoids generated by an arc of a circle). The
synthesized helicoids are applicable as active tooth
surfaces of the rack drives.

A. Synthesis of Cylindrical Circular Helicoids X

It is considered a helicoid, that is formed by the right-
handed motion of the generating circle CI with a
parameter P, =constant in the coordinate system
S,(0,,X%,,Y,,2,) as the applicate axis Oz, is the
axis of the helical motion (See Fig. 1). Let’s in the
coordinate system S, the directed cylinder C, with the

directed helical line on it |, are defined, so the cylinder’s
equation is as:

Py = (1, c0s O, + (1, 5in 9) ], +(p. K, ()

where I, is a radius of the directed cylinder Cy; - an
angular parameter of the helical motion (of the helical
line IO); P, - an axial parameter of the helical motion;

o Jor Ky
S

P

i Kk - unit vectors of the coordinate axes of the

In an arbitrary point O, from Io is given a right-
handed coordinate system S, (O,,X,,Y,,Z,), so that
the axis O, Y, coincides with the tangent line to I, in

point O, , and the axis O, X, is perpendicular to the
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O,z, and it is directed from the cylinder C,. In
accordance with the symbols given in Fig. 1, the axial
parameter of the helical line | is:

Zp
P
-l
N
e
CO\ T

Figure 1. Scheme of a circular (curvilinear) cylindrical helicoid
generation.

p, =l tan4,, @)

where /; is the ascent angle of |, .
Let’s describe the circle C, in the coordinate system

S, . as follows:
X, =rsiny, y, =0, z,=r,cosy, (3)

where I, is the radius of the circle C,; i - an angular
parameter of the C, .

An arc of the circle C, is realized for the variation of
the v/, which can be considered as a normal section of
the active tooth surfaces X, , generated from the

cylindrical circular helicoid.
Then for the vector equation of this helicoid, it can be
written:

ﬁc:ﬁo-'_rl’ (4)

The vector equality (4) is an equation of the cylindrical
circular helicoid 2, which in its coordinate system S,

is described with the following matrix equality:
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Pep = Msps, T ®)

where o, , is a column-matrix of the vector o of X,
written in the coordinate system Sp; MSpSI - transition
matrix from the coordinate system S, to the coordinate
system S, ; T, =[X, Y, Z,]T =TI, - a column-

matrix of the vector T, , written in the coordinate system
S,.

The transition matrix |\/|SpSI is determined by using
the symbols given in Fig 1:

cosd -—singcosd, singsind, r,c0sY
_|sing  cosdcosi, —cosdsind, rsind (6)
A ) sin 4, cos/, P9 |
0 0 0 0

After substitution of (3) and (6) into (5) it is obtained:
X, =1, C0S G+ A,
Y, =hsing+rB,
Z, = pF+1r,COSy COS Ay,
p ps + | ‘// ﬂ’O (7)
A= (siny cos$+cosy sin 4, sin ),
B = (siny sin $—cosy sin 4, cos 9).

The first summands from the right-hand sides of the
equation in the system (7) are the analytical expression of

the vector ﬁp , i.e. the analytical expression of the
directed vector line |, , and the second ones describe
analytically the vector I, from the equation (7), i.e.:

a, =8, ($y)=(sinycosI+Csind),

b,'yp :b,yyp ($w)=(sinysing—Ccos ),

Ci, :Cl,zp(‘//):COSl//COSﬂo’ (®)

p

C =cosy sin 4,.
Then (7) is as follows:
X, =hcosd+na,
Y, =hsind+ r,b,yyp, 9)
Z,=pg+ e ,,-

The normal vector N to the X is determined from
the vector equality [7]:
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op, P,
nC = X '
P08 oy

(10)

which written in the coordinate system S o has the form

oy, oz, oy, oz,
n = . - . ,
“% 09 oy oy o9
" zazpléxp_azpléxp
99 oy oy 09’
n =8xp.8yp_éxp.5’ypl
“% 99 oy oy 49

(11)

Then from (7) and (11) the scalar components of N,
are obtained as:

n =

C,Xp

D.(siny cos 8+ cosy sin 4, sin 9),
n., =-D(sinysin$—cosy sin 4, cos9),

vap

n., =—DcosysinA,

C,z

(12)

D =[r] siny cos A, + 1,1, (cos 4,) 1.
It can be easily established from (12) that the
magnitude of the normal vector at any point on EC is:
N, =| 17 siny cos A, +1,1,(cos 4,) ™ |. (13)

Considering the substitution of (8), the (12) is of the
form:

Moy, == 5, e,

n. =-b . .n

C.Yp Lyp,* ¢!

n =—C n

C,Zp |,Zp C

(14)

Then the cosines of the angles formed by the vector

n,, with the axes O x,, Oy, and O,z are

respectively:

(15)

and the unit normal €, to X_ in the coordinate

system S, is

€.p = _(allxpi_p +bl,yp jp +C|,szp) . (16)
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B. Synthesis of the Action Surface/Mesh Region

It is known [7] that the action surface and the mesh
region respectively, represent the locus of the contact
lines of the rack drive in the fixed space defined by the
coordinate system S(O, X, Y, Z) (See. Fig. 2) [3], [24].
Its analytical form is represented by the system of
equations:

Figure 2. Geometric-kinematic scheme of spatial rack drive with
rotating cylindrical helicoids.

Pes = Mssp Pe.p
_ a7

NsVi, = (4. 0)=0,
where P ¢ is a column-matrix of the radius-vector o,
written  in  the
S(0.%.Y.2) i P,

vector p, of X, written in its coordinate system S ;

static coordinate  system
- column-matrix of the radius-

My - transition matrix; N, g - normal vector of X in
b :

an arbitrary point, written in the coordinate system
S(O, x,Y,2);V,, -sliding velocity vector.

The second equation from (17) is the general form of
the meshing equation [7], which according to the fact [1],
[3] that the normal vector in every point of the action
surface, lies in the plane parallel to the coordinate axis
Ox, and concludes a constant angle with the axis Oz,
then for the concrete case is of the form:

tanA = nc,y — pS - j21 COSZr
n jpSINZ,

c,z

o (18)
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where X, =716, =1—(@,V,).
The scalar components of the vector N in the static

coordinate system are determined when the following
matrix equality is used:
nc,S = LSSp nc,p' (19)

The transition matrices in (17) and (19) are of the form:

cosep, —sing, 0 O
sinp, cosg, 0 O
0 0 1 0f
0 0 01
(20)
cosep, —sing, 0
Ly, =|sing, cose, O
p 0 0 1
It is obtained from (19) and (20) the following:
N, =-N[Siny cos E +cosy sin 4; sin E],
n,, =-n,[siny sin E —cosy sin 4, cos E],
n., =—N,.COSy COS A, (21)
E=(%+¢).
Analogically from (4) and (21), it is obtained:
X =1, cos E +r [siny cos E + Fsin E],
y=1,sinE+r[sinysin E—F cos E],
Z=p,3+T1, COSY COS A,, 22)
F =cosy sin 4,
E=(3+¢).
If, analogously to the system (8), it is introduced:
a,,=a,,(3+¢,w)=sinycosE+FsinE,
b, =b, ,($+¢,,p)=sinysinE-FcosE,
C,, =Cy,, =COSY COS 4, 23
F =cosysin 4,
E=(3+a)

Then (21) and (22), and meshing equation (18) obtain
respectively the form:
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Iqc,x =_ncal,x'

nc,y =_nc 'bl,y7 (24)

nc,z :_nc'cl,z'
X=r,cos(3+¢,)+ra,,,
y=rsin(3+¢)+nb, (25)
Z=p,3+1, COSY COS A,.

—j >

bl,y =C M (26)

|,z

JoSINZ,

Equations (25) and (26) describe analytically the action
surface/mesh region of the spatial rack drive having a
cylindrical circular helicoid.

C. Synthesis of the Tooth Surfaces of the Gear Rack,
Having a Rotating Cylindrical Circular Helicoid

The active tooth surfaces of the spatial rack drive are
searched as a locus of the mesh region in the coordinate

system of the gear rack S, =S,(0,,X,,Y,,7,) .

Their analytical form is given by the system of
equations:

/Oc,s2 = Msszpc,s
X=1,cos(9+¢,)+ra,,,
y=rsin(+¢,)+nb

ly?

Z= P9+, COSY COS Ay, @7)

Py — Jp, COSZ,
jZISinzr ’

b, =c

iy I,z

where M ¢ transition matrix from S to S, . It can be
easily established that it has the form:

1 00 0
0 1 0 sinX
M, = !21@1 4
# 10 0 1 j,¢pcCcO8Z,
0 0O 1

Then the analytical type of the active tooth surfaces of
the gear rack, conjugated with the cylindrical circular
helicoids of the rotating link of the gear is:

© 2022 Int. J. Mech. Eng. Rob. Res

X=r,cos(d)+ra, ,,
y=rsin(@)+rb, , + j,p sinZ,
Z=p9+r1, COSY COS Ay + J,,0, COSZ,, (29)

. . - h)
tany sin @ —sin A, cos @ = cos 4, Py~ 1, 00525,
Jp1SINZ,

where =9+ ¢, .

D. Curvilinear Cylindrical Archimedean Rack Drive

The system of equations, describing analytically the
curvilinear cylindrical Archimedean helicoids, are

obtained from (9), after substituting A, =0 [1], [3]:
X, =1, COS G+, siny cos b,
Y, =l Sind+r, sinysing, (30)
Z,=pyd+r Ccosy.
The analytical description of the action surface/mesh

region of the curvilinear cylindrical Archimedean rack
drive is received from the equations system (25) and (26),

when there A, =0 is substituted correspondingly, i.e.:
X =1, CoS($+¢,)+ 1, siny cos(3+ ¢,),
Ps — Jp COSE,

. (31
Jp,SINE, &

y=r,sin(3+¢,)+r, cosy

Z=p,3+Tr,COSY COS A,.

The active tooth surfaces X, of the gear rack are
obtained from the equations system (29) after a substation

of 4, =0:
X =TI, cos(8) +r, siny cos(0),
y =r,sin(@)+r, sinysin(6) + j,,@, SINZ,,

Z=pPG+r,COSY + j,,p, COSZ,, (32)
. -] z
tan:,//slné?:—pS : JZ}COS :
JZlSIn Zr

where =9+, .

Based on the current study and the defined algorithms
for the synthesis of spatial rack drives with cylindrical
(linear and curvilinear) helicoids are elaborated typified
computer programs [3], [24]. They realize the visual
study of the geometric characters of the elements firmly
connected with the movable link by which the motions
transformation is realized.

On Fig. 3 and Fig. 4 [1] the generated curvilinear

cylindrical Archimedean helicoids 2., , representing the

596
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active tooth surfaces of the rotating link i =1; the mesh
regions MRY (j=1, 2) of the curvilinear cylindrical
Archimedean rack drive and the tooth surfaces 2., of the

link 1=2 , realizing rectilinear translation [3] are
graphically illustrated.
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Figure 3. Spatial rack drive having a curvilinear helicoid with velocity
ratio jo, =42 and a crossed angle = 60° ; number of teeth z, =1:

a) circular concave helicoids ¥, =y e[z, 0]. r, =31mm,
r,=4mm, 3¢[0, 57];b) mesh region MR®; c) surface 3,
conjugated with %, .
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Figure 4. Spatial rack drive having a curvilinear helicoid with velocity
ratio Joy =42 and a crossed angle %, =60°"; number of teeth z,=1:)
circular convex helicoid Y, >pe [0, «]. r,=31mm,
r, =4mm; 3 €[0, 5r]; b) mesh region MR® c) surface 22
conjugated with %, .

I1l.  CONCLUSION

The main tasks, solved here, are: continuously
development of adequate approaches for synthesis and
the related to them - generation of the active tooth
surfaces of different types of gears; choice of rational
form of active tooth surfaces; creation of a calculating
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apparatus for formation of innovative transmissions, etc.
The obtained results from this current study are oriented
to the synthesis of a refined type of spatial gear
mechanisms - spatial rack drives having cylindrical
curvilinear helicoids. The presented equations of the
cylindrical curvilinear helicoids are important geometric

characteristics of the active tooth surfaces of the gear rack.

They are related to the technological synthesis of gears
with the application of these types of helical surfaces,
which operate under the condition of working and/or
instrumental mating. Not least in importance, it should be
noted that the obtained analytical relations can be used in
the organization of the procedures for measurement and
control of the parameters of these surfaces in the process
of their elaboration.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

ACKNOWLEDGMENT

The author gratefully acknowledges the funding by
project BGO5M20P001-1.002 “Center of Competence
MIRACLe - Mechatronics, Innovation, Robotics,
Automation and Clean Technologies”, financed by the
Operational Programme “Science and Education for
Smart Growth” and co-financed by the European Union
through the European Structural and Investment funds.

REFERENCES

[1] V. Abadjiev, “Gearing theory and technical applications of
hyperboloid mechanisms,” Sc.D. thesis, Institute of Mechanics —
Bulgarian Academy of Sciences, Sofia, 2007.

[2] K. Minkov, “Mechano-mathematical modelling of hyperboloid
gear transmissions,” Sc.D. thesis, Institute of Mechanics —
Bulgarian Academy of Sciences, Sofia, 1986.

[3] E. Abadjieva, “Mathematical models of the kinematic processes in
spatial rack mechanisms and their application,” Ph.D Thesis,
Institute of Mechanics — Bulgarian Academy of Sciences, Sofia,
Bulgaria, 2010, (in Bulgarian).

[4] E. Abadjieva and V. Abadjiev, “Conic linear helicoids: Part 2.
Applications in the synthesis and design of spatial motions
transformers,” in Gears in Design, Production and Education.
Mechanisms and Machine Science, Springer, Cham., 2021, pp.
361-387.

[5] G. Kovatchev and V. Abadjiev, “On the synthesis of spatial rack
mechanisms,” in Proc. 6-th National Congress of Theoretical and
Applied Mechanics, Varna, 1, 1990, pp. 35-38, (in Russian).

[6] F. Litvinand A. Fuentes, Gear Geometry and Applied Theory, 2nd
Ed., Cambridge University Press, Cambridge, New York,
Melbourne, Madrid, Cape Town, Singapore, Sau Paulo, Delhi,
Tokyo, Mexico City, 2004, p. 800.

[7] F. Litvin, Geometry and Applied Theory, PTR Prentice Hall, A
Paramount Communication Company, Englewood Cliffs, New
Jersey 07632, 1994, p. 724.

[8] O. Saari, “The mathematical background of Spiroid gears,”
Industrial Mathematical Series, Detroit, 1956, pp. 131-144.

[91 W. Nelson, “Spiroid gearing. Part 1 - basic design practices,” J.
Machine Design, 1961, pp. 136-144.

[10] X. Wu, Meshing Theory of Gears, China Machine Press, Beijing,
2009.

[11] F. Litvin, Theory of Gearing, NASA Reference Publication 1212,
AVSCOM Technical Report 88-C-035, US Government Printing
Office, Washington, 1989, p. 470.

[12] D. Dudley, Gear Handbook. The Design, Manufacture, and
Application of Gears. Mc Craw-Hill Book Company, New York,
1962, p. 878.

© 2022 Int. J. Mech. Eng. Rob. Res

[13] D. Dudley, J. Sprengers, D. Schroder, and H. Yamashina, Gear
Motor Handbook, Spriger—Verlag, Berlin Heidelberg, 1995, pp.
607.

[14] Y. Zhao and X. Kong, “Meshing principle of conical surface
enveloping Spiroid drive,” J. Mechanism and Machine Theory, vol.
123, pp. 1-26, 2018.

[15] V. Ganshin, “Analytical and experimental study of Spiroid gears
with an involute worm,” Ph.D. thesis, Central Institute of
Mechanical Engineering, Moscow, 1970, (in Russian).

[16] V. Bolos, Spiroid Worm Gears. Generation Teeth Plane, “Petru
Maior” University Publishing House, Targu Mures, 1999, p. 264.

[17] 1. Semchenko, M. Maguishin, and G. Saharov, Design of Cutting
Tools, Publishing House of Mechanical Engineering Books,
Moscow, 1962, p. 952, (in Russian).

[18] G. Spur and T. Stoferle, Handbook of Cutting Material
Technologies, Book 2, Mech. Eng. Publishing House, Moscow,
1985, p. 688 (in Russian).

[19] H. Pfauter, Pfauter-Walzfrasem, Part 1, Procedures, Machines,
Tools, Application Technology, Feed Gear Transmissions, 2.
Extended Edition, Springer-Verlag, Berlin, Heidelberg, New York,
1976, p. 606.

[20] N. Golovanov, E. Giznbrug, and N. Firun, Gears and Worm Gears,
Handbook of Mechanical Engineering, Leningrad, 1967, p. 515
(in Russian).

[21] K. Trahanov and V. Ilinski, “Rack-conic drive with inconstant
velocity ratio,” J. Theory of Gears in Machines, ed. Nauka,
Moscow, pp. 49-56, 1973, (in Russian).

[22] M. Watanabe and M. Maki, “A study on new type WN rack and
pinion,” in Proc. 2™ Int. Conf. ‘Power Transmissions 2006,
Balkan Association of Power Transmission, Faculty of Technical
Sciences, Novi Sad, 2006, pp. 27-32.

[23] Z. Chen, M. Zeng, and Al. Fuentes, “Geometric design, meshing
simulation, and stress analysis of pure rolling rack and pinion
mechanisms,” J. Mech. Des., vol. 142, no. 3, Mar. 2020.

[24] E. Abadjieva and V. Abadjiev, “On the synthesis of cylindrical
linear rack mechanisms,” International Journal of Mechanical
Engineering and Robotics Research, vol. 7, no. 5, pp. 544-551,
2018.

[25] V. Lyukshin, Theory of Helical Surfaces in the Design of Cutting
Tools, Mashinostroenie, Moscow, 1968, p. 371.

Copyright © 2022 by the authors. This is an open access article
distributed under the Creative Commons Attribution License (CC BY-
NC-ND 4.0), which permits use, distribution and reproduction in any
medium, provided that the article is properly cited, the use is non-
commercial and no modifications or adaptations are made.

Emilia V. Abadjieva, born in the city of
Sofia, Bulgaria.

Education and training: December 2014 —
October 2015, Post. Doctoral Research in
Department,,  Scientific ~ Calculations”
Institute of Information and
Communication  Technologies-Bulgarian
Academy of Sciences, Sofia, Bulgaria -
Project ,,AComIn: Advanced Computing
for Innovations ,,FP7-REGPOT-2012-2013-
1, Grant 316087

2012 -2014 -Post. Doctoral Research Grant in Gifu University - Japan
2012 - Associate Professor in the field of - 01.02.02 ,,Applied
Mechanics®, Institute of Mechanics, Bulgarian Academy of Sciences,
Sofia, Bulgaria

2010, Ph.D., Institute of Mechanics, Bulgarian Academy of Sciences
1998, Master of Science of Applied Mathematics, Faculty of
Mathematics and Informatics, Sofia University, Sofia, Bulgaria

1998, Master of Science of Pedagogics, Faculty of Mathematics and
Informatics, Sofia University, Sofia, Bulgaria

Work Experience:

March 1998 - Researcher and Associate Professor, Department
“Mechatronic”, Institute of Mechanics, Bulgarian Academy of Sciences,
Sofia, Bulgaria

November 2020 — Researcher and Associate Professor, Department
“Mechatronics”, Institute of Mechanics, Bulgarian Academy of
Sciences, Sofia, Bulgaria


https://www.sciencedirect.com/science/article/abs/pii/S0094114X16307273?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0094114X16307273?via%3Dihub#!
https://www.sciencedirect.com/science/journal/0094114X
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

International Journal of Mechanical Engineering and Robotics Research Vol. 11, No. 8, August 2022

November 2015 —October 2020 Researcher, Associate Professor, and
Lecturer, Faculty of Engineering Science, Graduate School of
Engineering Science, Akita University, Akita, Japan

December 2014- October 2015, Researcher and Associate Professor,
Participation in Project “AComIn —Advanced Computing for
Innovations”, Institute of Information and Communication
Technologies, Bulgarian Academy of Sciences, Sofia, Bulgaria
September 2000- September 2004, Lecturer of Computer Networks and
Internet Application, Education Centre, Faculty of Economic, Sofia
University, Sofia, Bulgaria

Published Articles:

V. Abadjiev and E. Abadjieva, ”Aspects of the kinematic theory of
spatial transformations of rotations: Analytic and software synthesis of
kinematic pitch configurations”, Chapter 7, New Approaches to Gear
Design and Production, Mechanism and Machine Science 81, Springer
International Publishing Switzerland, 2020, pp. 187-218.

Abadjieva E., V. Abadjiev and D. Karaivanov. “Bulgarian experience in
applying and improving knowledge in the field of theory and

© 2022 Int. J. Mech. Eng. Rob. Res

599

application of modern gears”. Chapter 2, New Approaches to Gear
Design and Production, Mechanism and Machine Science 81, Springer
International ~ Publishing ~ Switzerland, 2020, pp. 47-70,
https://doi.org/10.1007/978-3-030-34945-55; SJR 0.140 (Scopus)

E. Abadjieva, V. Abadjiev, H. Kawazaki, and T. Mouri, “On the
synthesis of hyperboloid gears and technical application”, in Proc. of
the ASME 2013 International Power Transmission and Gearing
Conference, Portland, Oregon, the USA on August 4-7, 2013 (published
on CD)

V. Abadjiev, E. Abadjieva, and D. Petrova, “Synthesis of hyperboloid
gear sets based on the pitch point approach”, Journal Mechanism and
Machine Theory, vol. 55, Pergamon, USA, 2012, pp. 51-66,
doi:10.1016/j.mechmachtheory.2012.04.007)

Membership: Assoc. Prof. Dr. Mag. Mech. Abadjieva - ASME
(American Society of Mechanical Engineers), 2011

Member of the Editorial Board of American Journal of Mechanical and
Materials Engineering; ISSN Print: 2639-9628, 2020





