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Summary:

The paper presents a new technical solution, a device for dismantling
and assembling parts of mechanical plant components which are not
easily separable. The device design allows wide possibilities of appli-
cation in maintenance and repair of hydro power plants, thermal power
plants, and diesel electric generators, in motor industry, shipbuilding
industry and navy, aircraft industry, and turbines in process industry.
The device for dismantling and assembling is universal and easy to
use. Its small weight makes it easy to transport to locations with
machine facilities.
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assemblies, mechanical installations, unit design, possibility of
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Introduction

During the years of maintenance and overhaul of mechanical plants,
there has been a need to invent and design a device for assembling and
dismantling hard-to-separate mechanical assemblies on mechanical
plants. The device was supposed to have a wide range of applications:
hydro power plants, thermal power plants, turbine systems in process
industry, ships, reciprocating compressors, gas turbines, internal combu-
stion engines, machine tools and other plants. This means that potential
users are companies engaged in the production and maintenance of
systems in: hydropower plants, motor industry, shipbuilding industry and
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the navy, aviation industry, turbine plants in process industry, manufactu-
rers of gears, sliding and rolling bearings and other machine elements.
The main part of the work shows the structure and the possibilities of the
device application (Tehni¢ka dokumentacija za Mini hidroelektrane Elek-
troprivrede Crne Gore,1964).

Description of the construction of the device for mounting and disman-
tling hard-to-separate mechanical assemblies

Figure 1 shows a device for mounting and dismantling hard-to-

separate mechanical assemblies (Zegarac, 2004).
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1 - Part separable with difficulty 6 - Screw

2 - Cylindrical screw 7 - Holes

3 - Hydraulic device 8 - Screw

4 - Pressure plate 9 - Pressure plate

5 - Pressure plate 10 - Plate Tapered roller bearing
11 - Nut

Figure 1 — Device for mounting and removing hard-to-separate components of
mechanical constructions in mechanical systems
Puc. 1 — MoHTaXHO-AeMOHTaXHOe YCTPOWCTBO AN CNOXHO pasbupaembix geTanen
MaLUMHOCTpouTenbHOro obopyaoBaHus
Crniuka 1 — Ypehaj 3a AEMOHTaxy 1 MOHTaXy TELUKO pacTaBIbUBMX CKIOMOBa Ha
MaLLMHCKMM NOCTpojernma

Position (1) in Fig.1 is a hard-to-separate mechanical part that is to be
removed for replacement of other parts. Positions (2-5) are the parts of the
device for removal. Position (2) indicates the anchor bolts, position (3) de-
notes the hydraulic device, positions (4) and (5) are pressure plates with
different diameters, and position (6) represents the screws for joining pres-
sure plates. Holes for anchor bolts are drilled at different diameters on the
pressure plates thus enabling the device to be adapted to different dimen-
sions of parts to be dismantled. The design and calculations of machine
elements of the device were carried out under the design standard
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(Ognjanovi¢, 2008), (Standardi za meterijale maSinskih elemenata, JUS
M.B1.050, DIN 601, JUS M.B1.051, 1980).

Manual hydraulic devices of different capacities (10-50 tons) were used
(Fig. 2) (TehniCka dokumentacija za hidrauli¢ne ru¢ne dizalice Lincos, 2001),
(Tehni¢ka dokumentacija za hidrauluéne ru¢ne dizalice Sloga, 2002).

In the process of dismantling the parts, an autogenous welding set
was used to heat the parts to be dismantled.

Positions (8-11) in Fig.1 indicate the parts to be dismantled. Position
(8) denotes a threaded spindle which turns into the threaded hole at the
head of the shaft or axle onto which the part is mounted. Position (9) is a
pressure plate which pushes the part to be mounted into a specific
position. Position (10) indicates a tapered roller bearing that reduces
friction between the contact surfaces during assembly, and position (11)
denotes a nut which pushes the conical bearing and the pressure plate on
the threaded spindle, thus moving the part to be mounted. These
operations require a considerable experience.

Figure 2 — Manual hydraulic cranes
Puc. 2 — Py4Hon ruapaBnunyeckunii LoMkpat
Crniuka 2 — Py4He xvapaynvuyHe gusanuue

Application of the device for dismantling and
mounting hard-to-separate mechanical assemblies

The device for dismantling and assembling difficult-to-detach parts
has found its first application in the Electro Industry Montenegro and in
some companies in the Republic of Serbia. In the Electro Industry
Montenegro, it is used in maintenance and overhaul of mini hydro power
plants. The operations of overhaul of hydro electric power plants have
been significantly improved. This universal device is used in all 18 mini

hydro electric power plants.
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One of these mini hydro power plants is shown in Fig. 3 (Zegarac,
Zuber, 2004), (Zegarac, 2008).
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Figure 3 — Schematic representation of a mini hydro power plant
Puc. 3 — CxemaTtuyeckoe nsobpaxeHune coopyxeHus mnHu-roC
Cnuka 3 — llemaTckn npukas nocTopojewa MUHU-XuapoernekTpaHe

In Fig.3, hard-to-separate assemblies are labelled: the position (A)
indicates the generator assemblies, the position (B) marks the flywheel
assemblies, bearings, and the flexible couplings of the ARPEX type-
German manufacturer Flender, the position (C) is the multiplier with a
flexible coupling type N-EUPEX A 480, German manufacturer Flender, the
position (D) is the turbine part, and the position (E) denotes the turbine
regulator. Fig. 4 presents the mounting of the metal parts of the flexible
couplings N-EUPEX, onto one side of the multiplier set, and Fig. 5
presents the completed mounting of the ARPEX coupling onto the other
side of the multiplier of the mini hydropower plant (Zegarac, 2009).
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Figure 4 — Mounting of the metal parts of the elastic coupling N-EUPEX
onto the multiplier assembly
Puc. 4 — MoHTax cTanbHbIX geTanen ynpyroi MydTbl K KOPMycy MynbTUnnnkatopa
Cnuka 4 — MoHTaxa meTanHux genosa enactuyHe cnojHuue N-EUPEX
Ha cKron MynTunnukaropa

Figure 5 — Display of the assembled ARPEX couplings on the multiplier of the hydro power plant
Puc. 5 — N306paxeHne 3aBepLLUEHHOrO MOHTaxa MydTbl Arpex Ha MynbTunnkatope FNAC
Cnuka 5 — lNpuka3s 3aBpLueHe MOHTaxe Arpex CrojHMUa Ha MynTunnMkaTop
XxuapoenekTtpaHe
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Fig.6 presents several characteristic hard-to-separate assemblies in

mini hydro power plants (Tehnicka dokumentacija Flender,

(Tehni¢ka dokumentacija Stromag, 1980).
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Figure 6 — Review of other typical hard-to-detach components of mini hydro power plants
Puc. 6 — N3o6paxxeHne npovmx CroxHo pasbupaembix getanen MuHn-roC
Cnuka 6 — lNpurka3s ocTanmx KapakTepUCTUYHMX TELLKO pacTaBibUBMX CKITONOBA HA MUHK-

XnapoenekrtpaHama

Fig.7 presents a mini hydro power plant in operation following the
general overhaul (Zegarac, 2008).
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Figure 7 — A mini-hydro power plant in operation
Puc. 7 — N3o6paxeHne muHn-I3C B npoLecce akcnnyaTaumm
Crniuka 7 — lNpuka3 MYHU-XMOPONEKTPaHe y onepaTMBHOM pagy

Conclusion

The device for dismantling and assembling the parts of hard-to-
separate mechanical assemblies on mechanical plants is an original and
new technical solution (invention) in the maintenance and overhaul of
mechanical systems, especially in off-road conditions where there are no
other conditions for dismantling and mounting assemblies, such as
specialized machine shops, overhaul institutes and others.

This device is portable, universal and very easy to use. It allows an
easy, fast and efficient dismantling and assembling hard-to-separate parts
large in size. Flanges or various types of metal hubs can have an external
diameter up to 800 mm, inner diameters may be up to 250 mm, the size of
the overlap (dosed components) to the axle or shaft may be up to 0.025
mm, and the length of engagement work on the axle can be up to 300 mm.
This means that these parts are very complicated to disassemble and re-
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assemble. The device design is such that it prevents damage to parts du-
ring disassembling and reassembling.

The device has a wide range of applications. In the Electro Industry
Montenegro, it is used to maintain mini hydroelectric power plants. In the
Republic of Serbia, it is often used in repair of diesel electric generators for
electric power supply backup. The users of diesel generating sets are
many firms: Air Traffic Control, Airport Belgrade, Air Serbia, the Serbian
Army and many other companies.

The application of this device has improved the technology of
maintenance of mechanical installations.
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MOHTAXHO-OEMOHTAXHOE YCTPOWCTBO ANA CNOXHO
PA3BNPAEMbIX OETAJTIEN MALLMHOCTPOUTENBHOIO
OBOPYOBAHUA

Hukona TN. Xerapay,
Cepbckas akagemusi nsobpetarenen u yyeHblx, benrpag,
Pecnybnuka Cepbus
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OBJIACTb: MalMHOCTpOEHNe, aHepreTmka
BWO CTATbW: opurmHansHas Hay4Has ctaTbs
A3bIK CTATbW: anrnunckuin

Pe3some:

B OaHHOU pabome onucaHbl HOBOE MEXHO/I02UYECKOE peuleHue,
MOHMaXxHo-0eMOHMaXHoe ycmpolcmeo Oris C/I0XHO pas3bupaembix
Oemarel. bnasodapsi ceoel KoHCcmpykuuu, OGaHHoe ycmpolcmeo
umMeem WuUpoKUe 803MOXXHOCMU rpuMeHeHus1 8 obriacmu codepxaHusi
U pemMOoHma UHXEeHEpHbIX CoopyxeHul, makux kak: [OC, TOC,
Ou3ernbHbIX  371IeKMpocmaHyul, MOMOPHOU  MPOMbIWIIEHHOCMU,
mypOUHHBIX COOPY)XeHUU, a makxe 8 MpouecCHOM rnpoussodcmee.
MoHmaxHo-0emoHmaxxHoe ycmpoticmeo omrsu4dyaemcsi
yHUBepcanbHOCMbIO, POCMomoU 8 NPUMEHeHUU, J1eeKOCMbio 8eca,
Komopasi 8 ceoto o4epeldb, criocobcmeyem MObUMbLHOCMU U 51I€2KOMY
repeHocy Ha 06 beKmbI.

KnioyeBble croBa: MOHMaXXHO-0eMOHMaXHoe ycmpolcmeo, CII0XHO
pasbupaemoe obopydosaHue, UH)XeHepHble COOpPYXKEHUS,
KOHCMpyKyusi ~ ycmpoticmea,  yHU8epcaslbHOCMb  [PUMEHEHUsI
ycmpoticmea.

YPEBAJ 3A JEMOHTAXY N MOHTAXY [EJIOBA TELWKO
PACTABJBMNBUX MALLMHCKNX CKNOMOBA HA MALLNMHCKM
MOCTPOJEHMMA

Hukona TN. Xerapay,
Cpncka akagemuja usymmtersa u HaydHuka, beorpag, Peny6nuka Cpbuja

OBNACT: MalMHCTBO, eHepreTunka
BPCTA YJTAHKA: opurvMHanHm HayyYHu YnaHak
JESNK YJTAHKA: eHrnecku

Caxemak:

Y pady je npukasaHO HOB0 MEXHUYKO pewere — ypehaj 3a
OeMOoHmMaxy U MoHmaxy 0esioga MEeWwKo pacmaesrbusux CK/ornosa Ha
MalWUHCKUM riocmpojersuma. Hbezoea kKoHcmpykuuja omoayhasa wiupoke
MoayhHocmu nipuMeHe y o0pxaBary U PEMOHMYy xudoenekmpaHa,
mepmoerniekmpaHa U 0Ou3en ernekmpoazpezsama.Takohe, Moxe ce
fpumMeHuUmu y MOmoOpHoj u 6podoepahesuHckoj uHOycmpuju, Kao u
MOPHapuyu, asuo-uHdycmpuju U K00 mypOUHCKUX rocmpojersa y
npouecHoj uHOycmpuju. Ypehaj 3a OeMOHMaxy U MOHMaxy je
yHUgep3anaH U Jflako ce Kopucmu. 3axeasbyjyhu c80joj Marnoj mexuHu
J1aKo ce rpeHocu 00 flokayuja 20e ce Hanale MalluHcKa rnocmpojera.
KrbyuHe peun: ypehaj 3a OemMOHmMaxy U MOHMaXy, MEwKo
pacmassbusu CK/I0Mo8U, MaWUHCKa [ocmpojerka, KOHCmpyKuuja
ypehaja, yHusep3anHa mo2yhHocm nipumeHe ypehaja.
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