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The PhD thesis attaches the topics of analysis and design of two-degree-of-freedom gear trasmssion
for docking mechanisms in spacecraft applications by presenting procedures for design,
performance analysis, prototyping, and experimental testing for validation.

The thesis is organized into four chapters containing a development from an analysis of state-of-art
to define problems and requirements up to a proposal of new solution that is analyzed with expected
performance that are characterized experimentally with a prototype used also for validation. The
content is in general clear although the technical terminology in some parts is unusual or old-
fashioned.

Chapter 1 summarizes the problems motivating the need for gear trasmssion for docking
mechanisms and existing solutions of docking mechanisms are discussed with their characteristics
to identify key requirements.

In Chapters 2 and 3 results are reported on design, modelling, and analysis of the proposed gear box
transmission that is designed with variable adaptive features against input actions during docking.
Basic performance characteristics are analyzed in simulated operations both in kinematics and
statics-dynamics getting numerical values that make feasible the proposed design. CAD model is
elaborated also for operation simulation with satisfactory results.

In Chapter 4 the solution implementation includes design and construction of a prototype for testing
layout and modes that are used in a testing work that is reported with satisfactory results for
validation and characterization of the proposed design.

A Conclusion chapter summarize the PhD work and its future developments.

The reference list is with enough sources from literature on the subjects on docking systems and
gear transmissions.

The PhD work is also sufficiently substantiated by a reference list of co-coauthored publications in
journals and conference proceedings on the topics of the thesis arguments.

The content of the PhD thesis is completed in the above-mentioned aspects of the topics referring to
mechanical design, prototyping, and experimental testing with valuable results.

Summarizing, the thesis shows satisfactory results in a sufficient clear discussion. Therefore,
according to my opinion, the thesis has a suitable value for PhD degree.
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Jlnccepraumns Ha COMCKAHHE CTENEHH A0KTOPa dpunocopun (PhD) nocssiieHa aHaTnzy H 1poe KTHPOBAHITIO
ABYXCTENEHHOH 3yOuaroil nepeaaiy ¢ AByMA CTENCHAMM ¢B00O/Ibl, MpeAHAIHAYSHHON 114 [IPAMEHEHHIA B
MEXAHWIMAX CTHIKOBKH KOCMMUECKHX anmaparos. B pabote npeacTasieHsl METOA0NOTHYECKHE MOANOIAL K
NPOEKTHPOBAHITIO, aHannsy padouHx XapakTepHCTH, pa3paboTke NPOTOTHIIA K IKCTIEPUMEHTA/ILHOM BaHAaLIN
MPeLIOKEHHOR KOHCTPY KLUIMH.

CTPYKT')/DHO aucceprauns COCTOHT M3 ‘IL‘Thl]JEf,\ FAae, HOCHeA0BATENBHO paCKpl-;IBilK)leN NYyTh OT aHAIH3a

COBPEMEHHOIO Y POBHA PA3BIHTHA AAHHOT 0BAACTIL (POPMY.THPOBKI HAYMHOTE PO b M pebosannit K
KOHCTPY KUKH 10 paTspaﬁUTKll OPHIHHAIBHOTO TENHIHECRUTY PO, QUE R TR TO PETTOEITREMR
XapaKTepPUCTHE H IKCTIEPUMEHTANRHOTO HOATBEPHAAEHIA PE3YTBTATOB ¢ HCHOILIOKIHIEN THITY PHOTY OOpaie. 13

L1eJTOM, W3NOKEHHE MATEPHANa ABJAETCH MOC/NCNOBATCILHBIM W J1OTHUCCK BLICTPOTHHbINM, QAHAKO B OLAe b
(dparMeHTax BCTpeuaeTca yCTapesLlds AUBO HETHIUHHAS TEXHUHECKan TEPMIUHONOTHA.

masa | conepHT 0GOCHOBAHKE AKTYANBHOCTH NPUMEHEHHA 3y0uaThix NEpetad B CThlKOBOUHBIX MEXAHHIMAN.
AHANIHS CY WUECTBY IOLLNX TEXHHHCCRHX peLICHHIT H BbLUSTICHHE KJI04EBLIX TPeGOBAH KT, NPEAbABIAEMBIX K HHM.
B rnasax 2 1 3 npeactasieHsl PelysiblaThl IPOCKTHPOBARNA. MO MPOBAHIE 1 AHATN3] fpeanaragmon
KOHCTPYKUHH PEAYKTOPA. 00NAAAK0LETO AAaN THBHBIMH CBONC TBAMH 11PN BOSACTCTBHI BHELHNN HATPYIOK,
BOSHUKAKOWMX B MIPOLECCE CTBIKOBKN. [1pon3BeaCHb! pacyEThl KHHEMATHUECKHX H CTATHRO-AMHAMIHECRIA
XapaKkTepPUCTHK, TIOATBEPKAAIOUIMX PEaTH3yEMOtTh petuerns. BblNOMHEHO TAKKE CO3AAHNE CAD-mosean n o€
BepHdHKALMS TTOCPEICTBOM YHC/IEHHOTO MOAEIMPOBAHHS, [10Ka3aBILas yIOBJICTBOPHTENbHBIE PE3YAbTaThL
[maBa 4 NOCBSEHA PEaNH3aLNK KOHCTPYKUMH: TIPEACTABNEH Npoliect TPOEKTHPOBAHMA H H3TOTOBNCHH
MPOTOTHUIA, OTIHCAHO HCTIBITATENBHOE ofopyaoBaHue U PEXUMbL €70 paGotst, [To pesynsTaram NPOBEAEHHbIX
HCTILITAHHTT BLIMONHEHA OLEHKA PAGOHNX XAPAKTEPHCTHEK, HT0 NO3BOAHIO MOATBEPAMTE TOCTOBEPHOCTL U
NPAKTHYECKYIO PUMEHHMOC L IPCAIOKEHROTO TEAHHUCCROTY peLIeH .

3aKITIOHEHHE PEIIOMUPYET OCHOBHBIC HAYUHbIC 1 IIPARTIECRIE P S/ T bl IO Y HEHHBIE B AN KU
BINOTHEHHOM padoTel, 1 0003HAYAET BOIMOKHBIC HAMPAB/IEHIA IA 14BN HOCIY LOBA LR,

CMCOK HCTIONb30BAHHOI THTEPATYPbl BKAKOUAET L0CTATOUHOE KOTHUECTHO PeeBAHTHLIX HAY HBIX HCTOMHHKOL
110 TeMaTHKe CTHIKOBOMHBIX CHCTeM K 3y0uaThix nepetas. Jlncceprauis Takke NOAKPEIICHI NEpetHeM
nybnnkauuil conckares (B COARTOPCTBE) B PELEHIHPYEMBIX HAYYHBIX H3NAHIAX H varepuanax koHgepeHunii,
Takum oOpasom, NpeacTasicHHas paboTa B IOAHOI Mepe ONBATLIBACT BCE KINONCBLIT ACMEKTLI:

KOHCTPY KTOPCKY O ilpupa(}(:l KV, AKCTIEPHMEH [EABHY 10 PO BCPRY 1 HEy HY IO APy MEH FALLTRY Ty HEHHBLIN
pe3yabTaros. [10 COBOKY NHOCTH HPCACTABACHNbLIN JAHHBIN AHCCeTi AEMUHE PPN C L BBICORHTL L 10
TeXHUYECKHH YPOBEHD H. TIO MOEMY MHEHHIO. 3aC.1yANBaACT MIPHCYIKAEH IS CTENRZHI T0RTOPA (prrocodin (PR



