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ANALYSIS OF A COMPLEX MECHANISM WITH A STRUCTURAL
GROUP OF FOURTH ORDER

Modern technological equipment of light industry meets all the requirements of precision
engineering. The mechanisms used to perform the technological process of such machines
must ensure the movement of the working bodies with significant accuracy and specified
laws of motion on complex trajectories. This can be provided only on the basis of their
complex structural design. An analysis of a complex mechanism with a structural group of
fourth-order links is performed. The results are obtained, which clearly demonstrate the
need to take into account the structural transformations of complex mechanisms depending
on the conditionally chosen other possible initial mechanism. Complex mechanism of the
third class with a structural group of links of the fourth order can be investigated as a
mechanism of the second class.
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CTPYKTYPHI HEPETBOPEHHA CKJIAJHOI'O
MEXAHI3MY 3 TPbOMA KPUBOIIUIIAMMU

Komean C.O., K.T.H, 011,

KuiBchkuil HallioOHaJIBHUI YHIBEPCUTET TEXHOIOTI Ta nu3aitny, M. Kuis, a_koshel@ukr.net
Komeas I'.B., K.T.H, g01I.,

BiakpuTuii Mi>KHAPOJHHUI YH-T PO3BUTKY JIOAUHH «YKpaiHay», M. Kuis, a_koshel@ukr.net

CTpyKTypHO-KIHEMaTH4HUH aHai3 MEXaHI3MIB € BaXJIMBUM €TaroM
MIPOBEJCHHS.  KOMIUIEKCHOTO  JIOCHI/DKEHHS IUIOCKMX  IIapHIPHO-BAXKIJIBHUX
MeXaHi3MiB, TOMY IO J03BOJISIE 3’ ICYBaTH CTPATETIIO Ta MOCTITOBHICTS BUKOHAHHS
MMOANBIINX IHIIUX po3paxyHKiB [1-5]. OcoOIMBO Take CTOCYETHCS MEXaHi3MiB, 10
CTPYKTYPH SKUX HAAXOIATH Ba Ta OUIBIIE TIOYATKOBUX MEXaHi3MiB, KOJI BHHUKAE
HEOOXiTHICTh BUKOHYBATH YMOBHY 3yNHHKY OfHi€l (abo Oinpiie) Bemydoi JIaHKA
MEXaHI3My s TOro, IMo0 TpoaHami3yBaTH KiHEMAaTHYHI TapaMeTph JIaHOK
MEXaHI3My 32 YMOBH PyXy OIHi€i Beaydoi JaHKH. PO3riIsiHeMO CKTaqHINA MeXaHi3M
3 TppOMa KPHBOIIMIIAMH, IO CKJIAJA€ThCSA 3 OAMHAALATH PyXOMHUX JaHOK (n=11)
Ta I’SITHAAUATH oOepTanbHUX KiHemarnyHux nap (Ps=15), pyxomicTh skoro mo
BiJIHOLIIEHHIO JI0 CTOsKa JopiBHIOE TpboM (W=3n-2P5-P,=3-11-2-15-0=3).
®opmyia Oy10BH TAKOro MEXaHi3My HaOyBa€ BUIIIALY:
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1 knac

(nanku 0, 1)

1 knac \\ 3 xnac 4 nopsamok 2 knac 2 nopsAaok
(nauxu 0,2) 7 (jauku 449 (nanku 10, 11)

1 knac / )

(nanku 0, 3)

Puc. 1. ®opmyna 6ynosu

MexaHi3M CKJIQIA€THCS 3 TPHOX MOYATKOBUX MEXaHi3MiB Ta JIBOX ITOCIIIIOBHO
MIPUETHAHUX CTPYKTYPHUX I'PYII JIAHOK, BiAMOBIAHO, TPETHOTO Ta APYIOro KJIACiB, a
caM MEXaHi3M BiJHOCHTBCS /0 CKJIaHOTO MEXaHi3My TPEeThOro KJIacy 3 TpboMa
BE/Ily4MMHU JIAHKaMHU, 1110 MAlOTh 00EpPTaNbHUN PyX.

JIist CTPYKTYpHOTO JOCIIKEHHSI MEXaHIi3My YMOBHO 3yIUHSEMO JIAaHKH 2 Ta
3. ®opmyna OyJOBH MEXaHI3MY Ma€ BUTIIS;

1 knac 3 knac 4 nopAgoK 2 knac 2 nopsaoK
(naunku 0, 1) (nanxu 4+9) (nanku 10, 11)
Puc. 2. ®opmyna 6ynosu

OnTuMarnbHa TOCHTIOBHICTh JOCIIDKCHHS TaKOrO0 MeXaHi3My oOyMOBJICHA
HAsBHICTIO yYMOBHO iHINOI BEAy4Oi JIAHKH, a caMme KpuBommmy 6. MexaHizm
HaOyBae BWUIJIALYy MEXaHI3My JpPYroro Kiacy, a MoJaiblia IOCHIiJOBHICTh
CTPYKTYPHOTO aHali3y MeXaHi3My BiJIOBia€ HACTYIHIH (popmyti OyI0BU:

2 knac 2 nopsijiok
(mankm 10, 11)

e
™~

2 knac 2 nopsaaok
(nauku 1, 4)

1 xmac 2 xnac 2 nopsmok 2 knac 2 nopsjiok
(nanku 3, 6) (nanx# 5, 8) (nanku 7, 9)

Puc. 3. ®opmyna Oynosu

JlocnipKyeMo BIUB pyXy JIAHKH 2, JUIsl 4OTO JaHKU 1, 3 BBa)Ka€EMO YMOBHO
HepyxomuMu. CTpyKTypHa Oy/Zi0Ba MexaHi3My HaOyBae BUrisiny Gopmyiu (Puc 2),
TOMY CTPYKTYpHI JOCIHiPKEHHS TPOBOAWMO 3TiTHO 3 HACTYIHOIO (HOPMYIIOI0
OymoBu:

2 Kknac 2 nopsajok
(manku 10, 11)

1 knac 2 knac 2 nopsaok 2 xnac 2 nopﬁnox/
(mamku 2,5y (naHk# 6, 8) T " (manxu 7, 9)

2 knac 2 nopsaok
(nanku 1, 4)
Puc. 4. ®opmyna Oynosu
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JlocnimKyeMo BIUB pyXy JIAHKH 3, JUIsl 4OTO JaHKU 1, 2 BBa)KAEMO YMOBHO
HepyxomuMHu. CTpyKTypHa OymoBa MeXaHI3MY U TIOAAJBIIOTO JOCIHIIHKEHHS
MIPOBOIMMO 3TiTHO 3 HACTYITHOIO ()OPMYIIOI0 OyTIOBH:

2 knac 2 nopsaoK
(manku 10, 11)

P
N

2 knac 2 nopanok 2 Knac 2 nopamox
(nauku 5, 8) (manku 3, 6)
Puc. 5. ®opmyna 6ynosu

1 knac 2 xnac 2 nmopsiok
(nanku 1, 4) (nanku 7, 9)

AHaii3 BuUIIe HaBelCHUX (OPMYN IO3BOJISIE CTBEPIPKYBATH, IO LUIIXOM
CTPYKTYpPHOT'O IICPETBOPEHHS CKJIAIHOTO MEXaHi3My TpPETbOro Kiacy 3 TpboMa
BEIyYUMH JIaHKaMU Ui HOro IOJajbLIOro IOCHIIDKEHHS MOXKHA BHKOPHCTATH
BJIACTHBICTh MEXaHI3MiB 3MIHIOBAaTH CBiH KJIac B 3aJIE)KHOCTI BiJl yMOBHO 0OpaHOl
BE/Iy4Oi JJAHKW Ta BUKOHATH MO0 aHali3, Ik MEXaHi3My, 1[0 YMOBHO BiIHOCHUTHCS
J0 OPYyroro Kiacy.
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STRUCTURAL TRANSFORMATIONS OF A COMPLEX MECHANISM
WITH THREE DRIVING LINKS

Structural and kinematic analysis of mechanisms is an important stage of a comprehensive
study of flat hinge-lever mechanisms. This is especially true of mechanisms, the structure of
which includes two or more initial mechanisms. Then there is a need to perform a
conditional stop of one (or more) leading link of the mechanism. Then it is possible to
determine the kinematic parameters of the links of the mechanism under the condition of
movement of one leading link. The structural research of the mechanism consisting of three
initial mechanisms and two consecutively connected structural groups of links, respectively,
the third and second classes is executed. It is concluded that further studies of such a
mechanism can be performed as a mechanism that belongs to the second class.
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