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Abstract

During the last five decades, space agencies have sent thousands of space crafts, space
capsules, or satellites to the universe. Their purpose is different. In space, satellites move in
a defined orbit. Information is exchanged through electromagnetic waves. This information
can be either the simplest radio signal or a visual image. This field is rapidly developing and
this development brought about a new age of combined Earth sciences. Earth observation
is important to solve future scientific social or defense and security challenges.

Orbit-type transmitters are used worldwide in communication, monitoring,
research and observation processes, both for civil and military purposes. The mentioned
field is rapidly developing and the main task is to improve their production costs, service
life and technical parameters. Shape of the transmission devices is primarily determined by
their purpose. Therefore, in the paper, we will discuss the deployable reflector antenna and
abilities to improve its technical parameters, construction of support truss and possibility of
transformation.

Following topic includes improving the technical parameters of the artificial satellite
introduced in the satellite assembly. There are two major classes of communications
satellites, passive and active. First type of satellites only reflects the signal coming from the
source. Reflected signal is not amplified at the satellite, therefore only a small amount of
the transmitted energy reaches the receiver and the signal received on earth is very weak.
Active satellites, on the other hand, amplify the received signal before retransmitting it to
the receiver on the ground. Passive satellites were the first communications satellites, but
are little used now. The ultra-lightweight construction of large, deployable space structures
is a fundamental prerequisite for the realization of space concepts. In addition to the
functionality of the deployment technique and the development of control concepts,
lightweight aspects and their technical implementation play a key role in future research
missions. Orbital spaceflight requires lowest figures for payload which have to be
accelerated. Following thesis includes the study and design of the structural nodes of this
second type of satellite.

Transformable constructions have connection joints with a limited movement and
with a defined degree of freedom. Therefore, choosing the individual component, the
solution of their connection nodes, the manufacturing technology and the types of materials
are very important. Materials which would be used in the assembly can be divided into two
groups: Processable (Raw materials) - such as aluminum sheet, round or square tubes and
other semi-finished products, which need some machining to get them into functional
condition; Finished materials - such as bolts, clamps, gaskets, bearings ropes, etc. In the first
case, the machines are used to achieve the final shapes and because of that their physical
and mechanical properties must have to be considered at all stages of the drawing, while
the second group of materials can be selected during the design process. The small weight
of the construction is also important. Minimizing the weight of structural components of
the space application launched into orbit in a space shuttle can save cost, reduce the number
of space shuttle missions.
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Development of a Novel Double-Ring Deployable Mesh Antenna
(69839dGMOMOo d50L b3HIBOL I3HMgdBHgds MmEMmTsa0 Loghgbom) - LEsEG0sdo

3obbomwos m®3sgo LogMabol ddmby GRWBHMOMO dsol LEBHOWIGHWG.,
(6sb.1.3).

5) 3)

Bsb. 1.3 ®953¢9dBHMOMO BSEOL 3OMgdBHo MmGBsy0 LoyMEgboom (5) S 3MMgdEob
BgLeEYgds (9)

3oLOdgEo B5EOLYdIMO 5dMY3wo LobBHgdol 3MmobEodo, MHMIgwoi 9gEygds
LoYgMIHo VIOMYPIOLHRS6 9RO BIOBMUS S LOZMEF0 FoBLEBOZMMEO 153509 ™
JB9EolR6, OO bsbos godmoyqbgds 33393560900l d0ge 0O Dmdols MOdOE™MEO
3b39bgool  Fgloddbgws.  Auogbo  GHodol  9BFIbol  BHgdbmermyogdol  mbols
3oLOMAXMOYLYdWo©  IMOZ3owo  9Ju3dgModab@o  2obbmM0gws,  MMIgmos
3M6309@G Mo gbgds  ©3MM9dBHJdol 0bmzs30Me  3mb3gnEogdl s sbserobols
9900mEaoL. 58 33¢930L  899agdoL  Amboblgbgdms  3MmbxrgMgbiogdls o
J0bswgddo 259md3996909o BsIMMIGOOL MroMm©YbMdSs doer0sb oOs. 33eg30m0
@5 9Ju390089bEG Mo LsTMTomgdo BMIMLBOMYOME0s FgEHILOE ddE0sbo Jugeols
9830 9JAMODY, Job BMOISHoMmMJabol, Hobsbfo®o ©sdsdgzol, m3EH0ToBs00ls @S
BmOIoL 3069JE0Mgd0L dodsMmegdom (Yan Xu, Fuling Guan, Xian Xu, Hongjian
Wang, Yao Zheng, 2012).
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1.3 ©0905(0EH0560 3oLsdEgmo MHIRWIIEHMMIdO
H9e93dMb0 353005 s 533003900l 535MdEJdOLEMZOL

Large Deployable Reflectors for Telecom and Earth Observation Applications

(0@YPBsMOGH0B0  golvdwgwo  MgxRMgdBH™Ogd0  G9wg3mIMbozsgools o
533063900l 5356M53H900LmM30L) - 658GMITo  obbowrmwos  3MbMlvEo  GHodol

98w BHMOMEOo 9b63gbs, MMmIgwoa 89agds Mo FMormo bosfogolysb, dsmo
039005 s HHome bsfowqddo Jqdsgowro gadgbEgdol LodMogerolysh (bsb. 1.4).

fHormo Bsfoemo

PHorymo Bsfomols dds bgoe A-A
NN \ t Ry BT
S I F P A,
e P 7 W"T/ o

bad96¢980

byee B-B
PHommo Bafoemob dds boadabBgdo

- - v L
f@onmo bsfjoero

Bob. 1.4 306499960 #H030L OEYBIMOEH0560 MYREg]EHMOMEO 56FH9bs

QO ZodIM0E0560 2oL G0 MYJREGIEHMOHEO0 5BEHGBSs BsdwsEgdsl 0derg3s
Ubgoolbgs  IE30M™M35L  LoBHYE93mdMbozsgom 3938060l Mgseobgdolbmzol,
15393B0gOHM 56 OLEHBEFOWME 3MLAMLHYG Jobogddo. 459m33900w0 JobYHBIoOL godm,
5935655  Bom0  M30M5GJLMds.  JoLogdol  Lbgoolbgs BsHgddo  oblibgsgzgdmwo
99503900 03936  96FRMboLGHMO ©s GO  Jmmbmzbydl sLgmo oo
39b5980L LobEYdgdoLm30L. 39MHdME, o530l 25oAHY39E0s FMEMEEMds s oL
(3993900l AMEMEMd)). 939 8608369w™m35605 ©OBHZ0M™M3900 FHOIBLEMOEHOMYOOL
QOML, JMBEGHOMEWOMmIOIO 2obmMogligds 45839008 899®gy ©O BMLEHO SFMYIEXS30
B90530600L YBOHMb39wyMmas, MHMIgEds3 6w MHBOMBIgEYmL MHoom LobdoMggdols
BMLEG0 3Mbd30Mmbocds, Bolool Lom3gMoEoMm BB 335300 3MLAMLYIMO ocgdmls
9096 359mf3979o LobsBZOM 30MHMdYdTdo (C.G.M. van 't Klooster, Leri Datashvili, E.
Medzmariashvili, Sh.Tserodze, N. Tsignadze, 2013).
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1.4 365BLEMGIoMds©0 HyBmgdGHMMmId0 F30MYYd53M0GH060
056533 H53M900LmM30L

Deployable Tensegrity Reflectors for Small Satellites (&®MobLUgm®3oMgds©o
M9BWIJAHMOIO0  F30MGRBM0GH0060  MsbsdyBazMgdolm30l) - gobbowyamos

53080 Labol LoliEgdgdo, sdsdwwo 3MbLEHMMI30900 Lsoa ABMEME 35090l
Lsbols LoliBgdgddo s6oL 3mbiEgbEMOMGdMEo gs8F0do dosergdo, bmwm 83998530

doegdo 565 dmgdboe bobd) LogMgbgddo gowsbsfowgdmmo. sliggg dmEgdwmwos -
AstroMesh® (,,5LE®™dgdoL") G030 596M93e0 LobEYIoL gugobwEmo bobsBo (bsb. 1.5).

fobs ©sdFodo dowy \

586930 BYs3oco

\ 3565 od Fodo dsy

Bob. 1.5 AstroMesh® (,,0bEHOMIGA0L) BHo3olb 596930 LolbEgds

056599000m39 0650696050 90l FBsdo  0bBHghgbo  dzodg  BmIol
0565925309000 296300000900l F0F5MIM, B BOYX GBI 3060HMdYOT0 S AbYS3LO
LoLEBHYIYIOL LEOWJEHIOIOOL T9dds3gds MO 33¢930L 9JBHOMMO LEBIOHM IO
0bLEGHOEMGHT0, Jom ImEMOL 393dMOX 0L Mbo3gMLOEGEYGHOL LBMWYIEHMOYIo 0b0bgMool
396300056900l dMO5GHMG0580. J0Rbg0s, GMI JMmMbmzbgdol s38symzoegdols
Y439wsbHg oo 3mGHbE0swo  @sdswr Bslosbo LobiBgdol Fgdmbgzgzsdo  dsols
Bgo3000L  dJmbg  3mbEIBE0gdL  ooBbos.  B5gdo,  s8GY3Wsg0  BYs3oMo
9005369005 Mbgwo 3509wgool JugeHg Jowowo LodB3oEols s dmdbowmdols
9Jmbg 9bBgdom. dolo 29mgEHMos FosbEMGIMWOS 35MHSOMEIMOEMb; 3589w 9d0
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Hobslfo oFodmEros 39so s BMLEO LEAHMYIBHMOOL Tgbogdbgers. bs3sdgE™
Jugeol 8985p9bgeo Ls83MmMbgEgdol Bmds sMBgMOos 1o3B5M0OLdE F306Y, VDS
9050f0mb LsFoMm LoBMLEIL. Bs3sdgEm Jugeolb fobslfs®o sFod30bm30L LsFoMm
o900 MHBOHMB3gYMR00s BsddIMGOOL LgPo0m, MHMIGELSE 399Bb0s OsdMwo
393006900 Jugeol 0IbEGHMEO M35bs B5EIBMID OLL3ZH300MYOES®. MO39 35
535300609005  30OL  go®TgIM  LoyMmgb  MRYMEMb. sMbodbmo  LobEgds
AstroMesh® 9w gdGHmOmeo dsol bsbgwhmmgdom 6ol 3bmdowo (Gunnar
Tibert, Sergio Pellegrino, 2002).

1.5 gmM3305 m3GH080Bs300L 3900Mm©O O0EY35M0EH056 dolisdergen
®o89dOm6gddo

An optimized form-finding method of an asymmetric large deployable reflector
(39M3gEHO0M  GmETsms Mm3EH0I0DBSE00L FJOMPO  EOEAIBIMOG06  Qolodwgen
9830 9JGHMOYOT0) - 250M33WYME0s sdFIM 30bLEHOMI305Dg 7 HadGowdo X, Y, Z
9mdMMB9gd0L 1530L9BEGOOL boGoLbO F99BMIZ5 sTsMOME0 ffobs s 396
583000 d500LsM30UL (bsb. 1.6), [95]30w0 doegdol Loy ImEgdmewros gbMowo
1.1-80], Goms  dgbo@bmbgdme  0dbsls  sdMg3eo  Bgs30MOlmMZOL  Moom
35659939000 ©5©AID0E0 35650MWMOHO0 BMMOTOL 29mIgBHH0.
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Bob. 1.6 ds030L Lowog 7 F9O GO To BsTsaMdME doEOLM30L
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Bsb. 1.6 dmygzsboo dsgowomo gobbowwramos 3mbmldHo gm®mdol LayMogb
LobG)dsBg, TgbodsdoLOE Fobo s 3565 FF0T0 B5EOL BMIGdo oBLLZ39dME00s.

QY6H™ daemob ggjdHméo a9adomo X a9adomo Y a930omo Z
1 199.91 —197.83 0.00 —28.75
2 186.03 —-122.61 139.88 —2.85
3 178.82 17.12 171.85 46.36
4 201.91 151.85 90.87 97.22
5 201.91 151.85 —90.87 97.23
6 178.82 17.12 —171.85 46.36
7 186.03 —122.61 —139.88 —2.85
8 221.11 —190.26 0.00 —112.65
9 191.44 —86.23 153.59 —74.99

10 169.11 49.82 159.95 —23.07
11 208.31 184.09 93.37 28.02
12 208.31 184.09 —93.37 28.02
13 169.11 49.82 —159.95 -23.07
14 191.44 —86.23 —153.60 —-74.99

3bM0o 1.1 dsenms LoOEY S F0ToMMEds 14 BsdoaMmgdOL 33sbdolimzol

M9BWIJEHMOMWo 350l  dJmbg  GHMBLRMOI0MGOIO  MIOMASF3900
9mfiymd0w™md9d0 BoOMNME PodM0gbgds MmMdoGE 3m33egdugddo s dgLsdsdobo
9o gmMIsHo0dmgdbols sbseoBL s 3319358 60336gemzsbo Bmeo gboFgds.
LSO GHIOO BroEOM 3003603530900l vobarglids 33¢g390ds FgbodEgdgEo gobos
9o0owo  dgbmergdol domfgzs odswo  Bsliol  306MHMdYdTo. dzgwo  dgEowrols
35M50MMM0  MRWIJBHMOIO0  F90339ws  GHEMbLBMMI0Mgdso  dsol  dJmbg
536930 Hg300900m, MMIYWMNSG 299Bb0sm FgRmm3z0L Hmbol s dmErwmdomo
956396909300 M3065EgLMds H0bsdmEMmdgMIb Jgscgdom. dgmmgl dbGog 30 domo
39m39GHM05 S FMMIS (335009350 396905 MO obs s 3MIgJue 33930l
Logbo 2os0gdbs (P.D. Maddio, A. Meschini, R. Sinatra, A. Cammarata, 2019).
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1.6 8979603960 LsgMgbo LolEgdol LEGHMMIGHMS
Mechanical supporting ring structure (99ds603760 ULogdgbo Lol@gdols

LAHONIGHMOS) - FoMmdmygbowo TggHmgdol 3356d900 sHEgdMMO  gosfY39G oL
L5Toegdsls 0derg3s 306MLMO S 30obEGMWE Loymgb LolEgdgddo (bsb. 1.7).

P P

4 o

Bob. 1.7 3563HmaMox3900L LobBHgds 300b®mwo s 3MbMLMO A58 olsmzol
3bAMbMOO 3309308 dologdolm3zol, 393boghmw, &9gergzmdmbozsgool s

©9530HoBg 053306039008  BMbJ3090L  0d9gbl  Boworo  9xgdGHMMdOL  dJmbg
98w gJAHMOI00, OMIJWNSE o9Bb0sM OO 039G MO, Bmdom 8-25 3. yz9wsby

96003b9cmgsbo  Ambmgzbgdo  GMIgwoi  2obs306MHMdIOL  BMOIGOL,  gLss
3MbLEMJ300L 393000 25356003 Jd0 (0.5-1.5 3) s Aslols I60TzbgEmds (18-160 3g).
31939, 96009369 m3z5605  258ol,  BHOBLEMOIoMmIOIOL  3OHMEgLol  3MbGHOMo,
BGOBOEMOMDd, BJO30MO0L LODMBEBHG s MOOM 350589EMYd0. M9BWIJBHMMOL
504039dGHcs s 3gMmdgBH©0s 25530Y3930 BogBHM®0s P sb C LobdoMol Goom
dnmbmgzbgdol  MHOMBzglogmes.  39MdmE,  ©3FgM0 s  Laymggbo
3MbLEHMJ30900L 9039mdom JoEgdmwo LobolEg ™) BESBOWYOHMdS JJgodEgds
3obbomo  oymls  OHmymeE  doofigzs, oo Mm3glsdome  LobdoMggddg (E.
Medzmariashvili, S. Tserodze, O. Tusishvili, N. Tsignadze, J. Santiago-Prowald, C.G.M. van
't Klooster, 2013).
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1.7 363509 33930l 390000 GH:gx3egd@mMmmeEo s6@gbol dsolismgol
Form-finding methods for deployable mesh reflector antennas (gm®3dsms 330930l

9900m©O  MH9BgJBHMOMEo 56GHIBOL dooLsmM30L) - Bm393ME0s 33¢935 ddOL
LobOZ9go  AgMIgAHMOOL  OYRIBOLMZ0L.  LosbysModm  LoliEgdsdo  J3g30L

1393080306 OLOPAIBSE  F0OMIOMIE  vMYOME0s  T9FoYIbgo  WIOHMYdOL
LobobEBOLS S OsdYEMOL FoB3969dgdo (bMogro 1.2).

3995603960 ©> 39mIg@EHG oMo dsbsbosmy)dangdo mgGhmgdob

3503940 booy
doEs osdg@Hco (89) 24
3969 ©osdgdHeo (83) 25
©M935Mdolb o (335) 70

3bM00 1.2 Loy gb LobEgdsdo godmygbgd Mo W MMYdOL 35M0dgEMId0
5060360 Imbs398900L 893L900m LosbYsM0dM LoliEgdsdo oygbowos RMS
LobdoMgms L5FSEIM 335MGHYIEO 39O RMS Bgo3o6obs s dobo slisdzgd
9600369035396 dosbermgdol embolidogdgdo.

0mMm MO0 50 gMol 4963530mdsdo LadgarodMo LobiEgdgdo Asbs
RO EIH39P0W0 O BIOMMO o3M(39eJdYO. Hseds FMmmMbM369dds QoBMOE
9mb5399m5 goo3990L M HBOMB39WYMBOLIZ0L OO OTYEHMOL MYRWJE™MJdOL
39630056900 BoFoMmgds  (oMmdmadzs. B3gMWwgdc030  omMmbol  35M5dMEOO
9R0JHMOJO0  2obsbegdmeo  Jmmbmzbgdol 306HMdgddo  dslorMo  gobs s
30X IGTIOOQ 565 Q5T YdME0, 3904dbs 3OrMOgdds B0 01539¢)9-05¢)9M9dgdo
39bmoglgdols.  slggg BIGMME 0dbs  Fglfogeromo  MHgRwWgJGHMOMEo  bE9bol
330973900l 9HsE0 3560563900, MHMIWId0E, 9OHMOL FBGOZ, 9dMLoggbgdgeE
AsLOEmd BoH03MOHO S 39J960399M0 obolinsmgdEgdol govgdx mdgLlgdom, breom
dgmOgl IbMH03 GHOBLRFMOI0MGIS0 BMMOIGOOL, 3300530 350gegdolsy s oo
Jugol 3oblibgsggdyo 3dsfiy39¢ 00 doorfjozs. M®IBWIIHMOYWo ddEOlL dJmby
3b6Ggbgdl 99300 OO  M30MBGHILMdS  TJBMYMZOL, dSO  FsLOL, YOO
BGOBOEIMOMBOLS S EOEO FdBIEHdOL Foegzol dbGMOZ, Mog dgEHs© dobowgdos

33w930L dol0gddo. MR IJGHMOMo dsol dJmbg 3mbLEHMMJ309d0 09303690
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dmdboer LBEBHOWJEGHMOIOOL MY SbL, HMIgEoE bslosm©gds dwogho 4gmdgEMowEo
(339905@MO0M s ©F0A30L LsFoMmMGdom. doOL LBEBHMIEBHMIOoL Lobobdg s
53m63s 3000935 3509egdol Hobsbomo sFodz00. 50bodbme Lol dgddo BMmGsmo
0o63mgabols sb5¢00B0o 8mo353L Hobolffot odsd Mo 3MbRoAMES30930L 3:3bsl, Mg
doebyg 360936935605 LGOI EHMOOL X 9JMHM3560 FMbd0mbocmgdolmzoL (Li Tuanjie,
Jiang Jie, Deng Hanqing, Lin Zhanchao, Wang Zuowei, 2012).

1.8 d5¢grms 3mmMmE0bs30s 3sblibols 3hmaglido GMmsblgm®Bomgdswo
56 9boliongols

Performance Coordination of Structure and Deployment Properties of Deployable
Antenna  (dorms  30MEOEOBsE0s  obLlboL  3MMmEgldo  GHMIBLBMMI0MGOIO
36 gbolom3zol) - MgxgdEmOwo s6EGHIbolm3z0l dgygboe Lssbys®odm dmogerdo
999356005 B0BO3WOO s dgdobogMmMo  Tsbslosmgdargdo  (gbMowmo 1.3) o
93999905 LoLE YOl J3930L IGO0 B3O BHEMBLGZMOI0MGdOL 3O 39Ld0.

3083mB9630 Bobagmd ""aﬁ‘:’:'“f‘ im) a:;":'ﬂ;;'a’ Deds (08)

XK3>¥OEobo MgHm 65bToEHdHEObL dmFe 1.8 118 0.3 boa®ady: 895, ae6y osdydeo: 18, 3geaerol bobgdg: 1.2
390FH0I>E GO YHm 63bBoGdoEob deajgem 1.8 118 0.3 Loa®dg: 535, a3ty osdgdo: 18, 3g@erol Lobgy: 1.2
Lgero ©ospmbsEmol @gGe  B5bTomdsEob dmigm 1.8 118 0.3 Loa®adg: 915, 3269 @oxdga®e: |6, 390l bobdy: 1.2
®bgero Eosgmbserob mgmm  BsbBoMdEob BmYim 18 118 0.3 bog®dy: 915, 3949 @0xdpa®o: 12, 3gerob bobgy: 1.2
b8 256%. s6xs00 seoedobo 2.8 71 0.36 2905G0@ 7o Bmds: 72.6 x 41.7 x 67.0

b gsbb. sbysdo seoodobo 28 71 0.36 2903M0@TIo Bmds: 121.2 x 54.6 x 77.0
bobjBmbyero gdoesbs B0 7.85 210 0.31 830sGoGIEo Bmds: 38.0 x 38.0 x 16.0
2090350 V5TDBS BEEPHEO 7.81 202 03 2303GOGIEo Vs 23,0 x 7.0 x 10.4

3600 1.3 Lol Bobolosmgdwqdo godmygbgdmero 3:m83mbgbEgdolsm3zol

3999930l 350l LAHO®MIGHMOS  MIRWIJHMOWMWO  HBYII30MOL  BMOIOL
MBOHWM6390gmxzol  MImegmglo  gwgdgb@os. ol YBOWBlgwygmxrl  Bgsdo®mols
35053 MMo  gmmIol LOBMLEIL, ol gd3gmdoms3 Mbs BmbEal Moom
L0gbsEol 56933¢05. 3MBAMLYIMO 33¢93900L5 S 533060393900l 3MM(391go0L LHGSTO
3963000060900l 306930, LoBgEoEE LolEHgdgdl 3603369wM3560 GO JssBbosm
306309G Mo 9M93m dmbodm®mobyol, Bogogogool, GguwgMosom d599(iggdemdol,
Q5 36535¢00 LsIMJoeodm v LB MM 606 GO A5TMYgbadOLLL. 50> FGOL
30 350m0MBg35 OO  O053gBHMOL  golodwgwo GHMIbLEMOmI0MYdSO
3MbLEHMMJ30900. 3603369c0m3z5605 Tomo OMaMOE  GHGMBLHZMOI0MGdIMO, slg39
AOBLRMOHI0MGOSI©9 3OLYdMo BmMIGIOL DMLEHO 650D, doOL sdF0do30

LAJIMMIATTML GIIGNIIMN 28
IBN3DMLNGION



doengdolb LOWOYMS IYIBS S F9bsMBMBYds 08 9gJLEMYTSEME A5MYIM 30MMdYdTO
RbJ3ombo®mgdolmzol Mog ©os 3mbdmldo a3bgwgds (Yiqun Zhang, Zihan Sun,
Dongwu Yang, Jianghua Du4, Na Li, 2019).

1.9 35000b baggbo LoliGgdol gsdenols 39dsboBdgdo
Type synthesis of deployable mechanisms for ring truss antenna based on constraint-
synthesis method (350l  Loy®gbo  LobGHgdol  asdewol  d9dsbobdgdo) -
Do00magboos  2sblibgs39dmo  Loblmgdol ©s ©gMHMgdol  3mAdobsgos  Mo3
99Lodenms 259myqbgdegen 0465l BHGMIBLGEMMIoMGdOL MBOHMB39WLsgMmes© (Bsb. 1.8).
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Bob. 1.8 Loggbo LobEgdol GH®MBLEMMT0MYBOL 256Lb339dwwo BMEOIGdO
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3LAMbYOO 065069000l LHMIRI®© 2ob30m5MgdsLMIB ghmo 0BOMIds od
dologdol ®oEbzo, M®MIWGdOE3 35300609 MW0s  ©JEsTofoll  Tglfogsls o
3309358056. 535856, BoEH I MBL MM YbMdS 8JoboDgdols, Mmdgwos s0bodbmwn
36Om3gLdos  BsGNMWO,  MoEb  xgHmzbs  Imbgl  sbwow  He®dmgdbogro
dmbm3zbgdol s  99m{i393990L  ©o3dogmBogds. S8  dbMog  gMHgONO
36033693560 ™d0gdBHo  sMOL  BHOMIBLBMOI0MgdsO  9doboBdgdo, MMIgos
306039 93Ho3bg Mbs 9bMoglgl Mo3gde BodPcMmgdgendo, 9999y 30 LOYISE
3o0blbsl  Lodmdom  3MHmEgLdo.  s0bodbmwo  3mbLEGMWJ30900  A9TM0Ygbgds
5©0MYO59399 099 BHJgb3M3MMO ©Es330603900L  FM{YMmdOMdYdOLMZOL. doo
d9UPogsl  99MMbsgBHozsdo  8b0dzbgemgsbo  spowo  MFoMms3L.  39GIM,
G6bLEMOHI0MGd500 894560900 aboTd3b9wm3569L0s Boy®mgb 89ds60BTgddo o
©05393HM0oL  dJmbg  mMdoGHMo  9BFGHIBoLmZ0L. dOGHYJ  29dws  9BFGHBIOM6
39056M900m, (0w MIRWIJEHMOMM 350l dJmbg 63HBsL gosBbos Bgs3o®o
3903 BMOHI0MYds 53F08530 3909eg00LS S 500 JugeErols LEHOIIEHMOOLOYSD.
QOEO  O0539BHMOL  BHMBLEBMOToMgdso  6F9bgd0 Bmo3o3L 899Iy XRMRL:
WabGHMM0  49bdwso  9639bs, 296dso  LoyMabols ©s {Mommo Loymgbo
3MbLEHOMJ300L dJmbg Lob3gdgds. Bomysb y39sHg OO 39330l boolbo o
Bogergdo  fmbs  goshbos iMoo Loymgbo  3mbLEHOJ300L  IJmbg  96G9bL.
3360973900l oo BMIgdo 96 0BOYds LEFMTom  JoMMBdOM  sA9bOEO
05393HMH0L 306MHI30M-3MHM3MOEFOMWSE, S dGLsdA0LOE 96O 0DMHPIYds sGE dolo
Pmbs. 5006080 MB3oGMISGHYIMBS  AbogL  3MBLEAHOMJ309dL  bol oI
3 39MbsBH0gzs0 3mbImbmMo 330930l dolbogddo (Bo HAN, Yundou XU, Jiantao YAO,
Dong ZHENG, Luyao GUO, Yongsheng ZHAO, 2020).
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1.10 bod@H 3030l 9bLEBEZMS dmFodrmmo bagMgbo LolEgdolsmgol
Robust Design of Tension Truss Antennas Against Variation in Tension Forces
(LoABZOEOL 2oBLEBEZGMS FmF0dMwo Loymgbo LobEgdobomazol) - gsbbowrmwos
L5560 BMEYo s FdBDBY YOO HBHIZ0MMZ900L 5b5EP0Bo. Tm399)E0
Bo8ogM900lL  Lo®wmdzgenbg  b6sB3969d0s  gbgdo  dommzsolfjobgdgro  dsggdol
Do60mIIMd0 BoJBHMOMJOOL s 3500 o9 LoliEgdado godmfzgwero dsd39d0l 19300
530 930LM30L s 309396300LM30L (bsb. 1.9).

—_— — 35D9m0 . sbdo  ©35B9cm0ob 333bdo
296 3% @ 33 3589eob 33
{ % ©583080 doems £ BoBopGabs X,V,7 BmdémBydoom

Bob. 1.9 LobiEgdol Bsdog™gds 339609080 oGHZ0MH™M390Dg 455635003 9d0LsM30L
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dmm  M58©gbodg smfiergmendo, LHGLxds  GHgdbmemaom®ds  3OHmyMglds
©953ofjol ©5330603900L5 @S MODOGMIWO 353006750349 MdOL IMRT0 ZOBIMI©S
0b@9gMgLo oo 9x839JEM™dOL Imbg 563H9bgdol odsMr™. gMmM-9MH0 Q5TMBOZ5W0

™3 9BOHM639039m 5639bol Fowse0 9839dBHIOMDS, SO0 OO O05TGEHMOL (33O
©5  6IRWIJBHMOMWO  HBJOIS0MOLMZ0L  35Md0MWOHO  BmOToL  dgbsMBRMBIds.

39b68wso  Loghgbo 3mbLEGMMJzool 9bGHgbs 0dwg3s 989JGHIO Tgwgal, dolo
9dmgdboo bsbosm0Esb godmdobstry sdM93wo BgEs30MmOL 35M5dMEMOHO RGO
©5(330bm30L.  FgbsdsFolo oo  ggmdg@E0s s  BMOTSFMIMJIBoL  9EHe3gdo
Do60mo96L 333 gduE  3OM3gLL, MoYSD Fomso LoBMLEBom Mbos 0dbsls
5069300 Hgs306mo dgbeegdmero (Kangjia Fu, Jianbin Du, Jinyou Li, Zhihua Zhao,
2018).

1.11 m3@035¢0gM0 3oblbols GMsgd@™m®0s 35M5dmenMo
GOBLRMMI0MYO0 56EgboLS

Time-jerk optimal deployment trajectory planning of deployable parabolic
cylindrical antenna  (03G005¢0mE0  2oblboll  BHM99JBHMM0s  35M5dMWMHO
G®BLBMOT0MGOs©O  96EFJboLY) - sBLBoOos MMb3MMbs FMOTOL  35MdMEIMEIO
698w 9dG™O0 (Bsb. 1.10) s dolo gobLboL Mm3E0Toerweo dgomo.

Bob. 1.10. HgxwgdBHmo godwwow (3) damdscmgmdsdo 30e0bMve gmEmTsl 59l

LAJIMMIATTML GIIGNIIMN 3 2
IBN3DMLNGION



om0 9839dGHOMdOL,  L3IBoMGdOL s Ubgs  Mogsero  M30LMdIGOZ0
30653 JLMOOM, 35MOMEMM0  300bEOMEO 5bFHGbs Qobs ™bsdYBogMIMEo
36396900l gem-9Mm0 y39wsDg 3963005609050 F0TsMMYENGS. OYSVIMOE060
3oL93EGE0 3569OMEMEMO bFJbS IO FMOE3L Boy®gh 3MmbLEHWYJE0L,

5030053 39090q0L, AoLOTEgen  3509egdl, ©HTBAGMY 3909 gOLS S BIOLYIG

M9BWwYJAHMOOL 5dM93W HBYEI30ML. 5006 LoliEgdgddo a3b3ads SMG39
396339990 LOOEYGJI0, OHMYMOO(39S 3FMEGdOL S LbLEGOOL OO MoMEIbMdS,

Mo Jglermegds 390390 3356d900Ls, dMdMMBIdoL s aMgbols 2sdmdfzg30
©OAH300HmM3>  ©9MMgddo s 3o09ggdol  9eHmIsbgmmIb 20X SFIM M.
A6BL3MOEH0MYOOL 3Mm3gLdo 9BGHBs IMBsBYdIsE 2oboEOL 303GBE0SL, MTs3
3900905 4590300 3509cgd0L 49bEsMMZH, 56E 960l LGOI BHMOOL IB0HYdS
96 3BLEHOJ30  LoLEIIOL LEHIOOOMDIBY s LoEMEbEOLBIMObMdSBY
B90mgdggds. GHEMBLBMOIoMgOoL  IMmi3gbdo  8B0dzbgarmgsbos  goblbol
A59dBHMM00L 3MmbGHOME0 s M3GH0T0DsE0s, Mvms Imbogl LoliEgdol 3356d9d0L
960356900056 25005339000L 369396305 S 53006 530w gds (Jinhua Zhou, Fei Lin,
Yunyun Guo, Meng Chen, 2020).

1.12 3mbx0gm6M530900L 39053905 5o 894s60BagdTdo
056593 B3gMmmo 56EH7boL LagMgbo LoLiEgdolsmzol gMdmmo
29005§3b9d0l Loggmdgzgemby

Configuration synthesis of hoop truss deployable mechanisms for space antenna
based on screw theory (3mbgogqm©o30900L Tgoogligds godo  dgdsbobdgddo
056594D030 M@0 9bFIbol  LogHgbo LobiEgdobsmzol gMHdMwo  2ocmsddbgdols
Lox3dzgDHY) - 39IME3JINMWOos  LabLOo  F9ggPH ool  Lobgmdgdo s oo
303065309000 d0MgdEo LobEgdgdo (Bsb. 1.11). asbsdwger GHMIBLBMOGI0MGdS®
M9BwIJBH™MOL  dgdwos  BOHYD39wygml 3530600  Lo@gwod®  9bGHIbsL o
©9530fsl  ImEOL.  Fgbsdsdolo, dolo EoBsobo, BMOIGdO, A9MIGEHM0s
9mb5(399900  5gBH«o® 33930l Logobl  [oMmBmoagbl.  GH®mIblgm®moMgdso
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Bsb. 1.11 LoyHogbo LobEgdgdo goblibzsgqdmwro Lobols gobliboo
3oLOdEgE  BHMIBLBMOT0MYdI©  MYBWIJBHMOL  Fgmdwos  BOHMB3gEymL
3930060 LoBHI0EWE 563HYbSL O Y[l FmMob. Jglsdsdols, dolo obBsobo,
3MGOIGO0, 39MIJEHM0s s IMb(399900 oG ® 33¢0g30L Lodsbl FoMImaogbL.
AOBLRMOHI0MGOS0 BMMTGOOLM30L FglodegdgEros O3Y30X dEYMIMYIMOOIO
Dobolfotr 296BDMbMwo godwrowo BmMIGIol dowgzs. ©Ws3g30w IYMIsMgMdST0
LobGgdol o9 3939090 50O F30MS, GgLsdsToL TMBsbyMbgdgo bgds
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dolbo  BHMBL3MOGHOMYds.  BHOBLRZMOToMGds  MBOWD3gwymBowos  Layhgbo
3MBLEGHOMJ300L  F94sboBdom.  sbodbMer  bF9bgdL  AosBBosm  LolEgdol
I 3MMd0m0 IMbs39dgdol 99830M9gdol dsmscro dsh396909¢0 (Bo Han, Yundou Xu,
Jiantao Yao, Dong Zheng, Xiaoyu Guo, Yongsheng Zhao, 2019).

1.13 @o@gts@memobs s 33eng3900L dgxsd90s
6536330 Bmyzsboro wo@gMo@mmol asbborgol d9wgyo dglodergdgero
395 00 My03mM0 dIoL BodMmYsEr0dgdy, MBI 952900 33¢0g30L LAHOIIGHMES
@5 dgLodsdolo,  98Mm033905 ol 3MOMEOOGHYHI00, M3 80FsOMEgdol
3963L5BOzMge 360d3690MdsL 0©gdL. 396dm:

— 29560L5BE3OML LogMgbo LoliEgdol EGHEMbLEMMB0MGdOL ol BmE@Ts M3
©53930¢  daMdoMgmdsdo  dob  dobodoe®  Bmdol  JgbocBmbBgdSL
BOHM6390gmgL, beogrm 459eom Fogdlodoe)H IMEMIMIOM FodIMOEG)ED
3608369 md9dL 90d96U;

—  0996MHmgd0oL  3356d900Ls5 s ¥FgO0L TGO GdOLIMZOL  I3MMGIEHGOOL
36Mm39ldo  dmbEgl  WoGgMsGHMEMsdo  dmyzsbowo JgHBOM39d0Ls
053390900 Qomz5olobgds.

- HMBLEmOIomgdol  3OMELOL s 29MIYBHOONWO  (335JISMOOL
1393083035300L  FgbFageolsmgol dmbgl d539G0L G030l  dmEgwrol
©53boYds.

5J90006  259mB0bstg, 86033690 MdsL  0dgbl  EoTBOIOME  FmEY DY

533060390085 @S  dmboGM®mobyol  dgomEMmEmyoss,  0bLEHMWANBEGHId0 o
LodMogdgdo oMo  Mbs  dmbEgl  LEAHOYIBHWOOL  Fow3gMo  MBbJdOL
390099 YOEJOSMS RG0S, B0 BMbs39dms QobLIBWIM, MoRD sboTbO 56
06> 353EIL 00 B0V ©d FZOEILION 3ZLI30L FYPMEMEWMH0JOL, o3
©99mbligbgdyer 65MMIgdd0 SGHOL Imyzsbowro.
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2. 356539305 356L5BE3MOL Bsfoeo 3Msgd@ozme bsdmTsmgddo

B53GMol gmeg ms3d0 2obbowIEos MOOM 3565393 MJd0L 2oblEBO3MOL
360b030, 560369 gds Qo 53bdzoo Logbogols 3°593900
9mfymdomd9gdoLsm30L. 8m3930 3565393MYB0 256530MMdYBL MHYRWJEHMOVIO
bGPl dool  Bm®AsL, ol OsdgBHOL, Mog  dobo  Loydgbo  LobEgdol

3968L5DP3Mg0 M30639egLO BoJGHMEM0S.

2.1 99¢39mOHMEMy0MH0 05659xBogMgdo
39GIMOME™mAo0l  J0FsMNWgdom  Mobsdgm™mzg  Mobsdybogmycmo
LoLEBYF900 LMoL 035 V533063905 JIBLMME30gE L LodYsbbMIogdosbo
3065399900l 3OHMBOEGIOL godmygbgdom, Moz dmoiEegl GHgddgds@mol (bsb. 2.1),

5GIMLggOHero (6930Ls s Boergdgdols 36033690 mdgdL (ddwo).

Bob. 2.1 39939MsEw0ol dmbs39dgd0 oEsbowro M35%Y

39GIMOMEMA0MMH0 05659330900  MIgBHLo©  obmoglgdos MG
296Lb3539099 MOBOEDY (Bsb. 2.2). 35350015, 3gmbEsE0mbsgreyt mbyby oliobo
00¢93096 OB gd0L M(HY39E) LYOSPL BYPI30MOL PO IMFMLMIOD BsOCMODY.
50603690 LMoL (33009000 JYEJMMMEMAL F9dos goblsBEzmM™L JosMols
903560 gds o JoM0dbogrols gobzomaMgdol ©obsdozs sMYME  LES0sDY.
3939MOMMA0MH0  MbsdyH3MYd0 B MOBOGME  ©Mbyby  (3mEscryem

b3 == -


https://www.ventusky.com/?p=42.27;42.54;7&l=temperature-2m&w=off

MM00@5bY) 3dMsmdIb BOHOEMgmoLs s LsdbMHYmMoL dodsOmwargdom (bsb. 2.3).
50bodbmmo  MBOHMB3gYgmgl  5GHIMbEBgOHMmo (6930L  (33e0egdol Bmbsigdgdols
39053905b.

Bob. 2.2 360 (X 0) s 3gLEBIE0MBICGO ((omgEo) MOBOEGS

Bob. 2.3 056593B53M0L IdBSMBOL 3Z5E0 OB MMBOGHNE Mbybg

3OO mOHBdoGHOL LBodsmwrg d9Mygmdl 200 sb 1 000 38-0g, Bmeom
39LES30Mbsery®o 35 000 39-U 5Fo6d90L.

b3 == )




330930Ls 5 39630509008 3MM3gldo  860d3bgermgsbos @y  Jowgde
36543035L FoM8Mmoaqbl msb53Bs3M o LolGHgdgdol ddmbg dg@gmOHmEmomco
L55396E™MJIOL MO0 GOHMSBSTIOMACMDY, MoE IPIOOMOE dMmJdggdl dmbsoigdms
900g00Ly s ©3MT3s3900L RF LobdoMgby. 539600301 0530053308 ©93563Hs39bG0
(DOD) 3o dbas3L M0 gMHMTgmsbbdgdgdls s bbgoslbgs LosggbBmgdol dog
dmm g0 dmbo399900L 9MHOMOWOMSL 04gbgdl 103533000 JoBBYdoLsMZ0L.

2.2 3md3¢Mo 3mBogools bolEgdgdo GPS

WM MEM0 3HBoE00L LoLEBYEgdOL 4o8mygbgds 70-0560 Fargdosb offygds.
053053060395 85000 893500  60TbMgds 39353300  ©MbolidogdgdoL
dbs6©53gM5 5 BMmboBMmEm0byo 0ym, 390yma 30 63056930l IMBEI3bm 9B)>390%bg
RBOOOME 3OEIEI0S 3MIIOEFONNWO S 06030V MOO  dMIbTsMGdolmzol
(6sb. 2.4). OILEEIMdOm GPS Logbsewol 8odwgdo ™msbsdgMmgg ImdoME

A9 9nMbgdLsE 295Bbos.

Bob. 2.4 IIR-M, L2 bs3bgo®m bobdomol GPS msbsdybogto
GPS Loabsgrols 3000gd0, 63 dmdowwe  Egurgxnmbl assBbos, 3mboools
5396030l 00gdl  Loaboewls  dobodMd 4 obsdyxHogmosb.  d90ymad
G056 5300L IgMmEOL 99mYygbg000 080xOYdS 30MOOBsEJOO0, brrgnm dgmmby
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L0gbsEom EMMOL Fsego (Bsb. 2.5). Gmymea B39bm30L BMdOWOs Lodmdowsdm
GPS Lobgdol gmbjzombomgdols 3MmaEgbdo oo d60336gwmds 593l $80bb,
@obdoxz@l, bgozsls ©s bbgs 29690 RodBHmEmadL, 63 Loabswol dowgdsby
960083690mgbs0 mgddggdl.

omasbsdpbogHo 3

msbsdgBogio 4
mob8abogmo 2

msbadpBbogmo 1

L

dodmgdo

Bob. 2.5 300M0bsEM 256LsbL3MOL 3Mm39L0
39090 53odBHMMgdol  Bgdmddggool 9306900l dobbom  LsdbgO™

653039300L LoLEGYagdo 2obLb3539d gdb03MO 356599BHEMNOBYS WRMIBYdMEO.
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2.3 LdbgEM™ s b3E30MbBICMHO MBOROHCMbIdOL BMBJ30s

056593 B3gMemo LoliEgdgdolsmgzgols

3001bogsgool,  FgBgmOmemmaools ©@d  3mbogool  asbALsbrzmgmo
056593D930M@0  LoLEBYIGOOL A96309MYOS 9305330000 FoBBYBdOLIMZOL ML
"339 (3939 ©@ML  Homdmoygbl @5 139308800)M0  Immbm3zbgdol oM
309mygma0os bbgs 3m3gMHE30wo s Lsdmdowsdm bsobgobGmm  s3m356900L599b.
3960dm@, oblbgs39dmwos LsdbgMm gEHgMmOMEMy0s, MMIWOoL sb0dbwmwgds3
0300F5OMZ500 BOOMLIBO ©5393)gd0L, OHMBYdIOLS 96 bbgs LodsgMm Lsb®zsm mvw
939000 d5¢gd0l Mm39M06MdOL 3OMELOL baewdghgmdss.

3905 B9dmbligbgdeo doMHomMs@Oo LYFRZ5M0 IBOTEMWYdOLS, SOVBBOTBSZ0s
5396030 99900900 F@dEH900Ls s HLgmOL BIIMSE00L B0 MsbsTYBI3MGdOL
993 M@ 300 3°6Lb3s390mwo xmbjgoom, 396dm - 5QMYJMWO
399583MmMbogdgwo Logbsgrolsmzol dmobsswdgaol 3ogH BdoMMZMYWO 05GOSV
2459myqbgdols Igdmbggzsdo.

21939  o0LOBOTBsZ05  MIGOIMGO  MBLYMZS3o0L  MsbsTYBsgmOl  BMbd300,
©o603bmwads s  OHMEo, OHMIOL  EIHTsMGPomsg  FoMdmgdl 9330603905
9mf0bs50dgR0L 2oo5R0wdOL s 3DOE00L (33WOWgdsBY MYow)H OHMI0
(6sb. 2.6).

Bsb. 2.6 Mm3@03MM0 MBLYMZ5300L MbsTYBI3M0
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0595L50dg, bgemgzbm® bsdyHogmms Lobgmdgdo IM935¢RGMHMZ605, (3
d9LsdMs H0YML O 3WSLOGOE0MYdS dMbEIL OMYMEOE ©EI60dbEgdol, sl939
LsAMAbTSMGIwM  bgadgbBHol  dobgzom.  sbodbMmo  LEgOM  LHGRS©
3963005690505 s OMAMOE M9bsdgMM3g 0b5069MH05d0, 0ln3g 9Jo3 FOZ96
59m3sbsl oo FoMmdmgdol botrxgool, Logduders@oEom 35oby s Ggdbozm®o
3565393HM900L godx mdglgds Fo®mdmoagbl.

2.4 &9d6036M0 350539@ MO0l gsblsbm3z®S

98309JGHMOOLm30L LadMmgd@m sOGBgMw 0dbs 18-26.5 GHz Lobdocg IEEE K-
Band (Bsb. 2.7), o3 BoOmOMm@ 459m0ygbgds 3mboEm®mobaobmzol s s0bodbwmwo
LobdoMob 4s9mygbgdom qlsdwgdguo bEgds Bgsdo@by dzocmg BMIoL MmdogdEHms

3900550 g00lL 899869353 30.

Bob. 2.7 s@Bgmwo 18-26.5 GHz bobdotg gengd@®mdaabo@rd L3gd@®do
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300MO0MQ, MJBWIJBHMOOL Moo goblsBrzmwmw odbs 1680 33, G0l
xm3Mbog - 1209.6 33-L 990096l (bsb. 2.8).

1680.00

40.00

873.84

|
|
g
mTl
-
e
g :
|
3
|
3
|
239.90

Bob. 2.8 ®9nwgdBH™Omol ggmdgEHomwo 356539300 (356BMB0owgds-0owodg@®o).

099 gm3Mbol 3609369cmdsl y 0gMdbg 50360865300 F om, H9xwgddmemol
0539360 D 0dbgds 2X1680.

F/D=1209.6/(2X1680)=0.36.  sLsfgolologol  50bodbmemo 356539 BHcM0
3060005 d0306600Mmm Im399)MdS©.

y=x2 /4f 356500l F-{963Hoeol aoblobngmobmazols byFo®mms qo03wml dbgdo
(6sb. 2.9). dbgdoL s BYs30MHOL 3390 M - F9OEH0WDBY 50035 gds FSOHCMBO.
d00gdemo  bogbowols dogh  dgggboo  JMmbg FoMMdOL  FodsMm GO0
5M93woo  Lboabswol bbogom dgggbowo 3Jmmbobs i=r. sM93wowo Bboggdo
395330 (8m3MLdo) 33900L 9HPTSBYNL.
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Y.l
dopdyero bogbacro
:.' 4

Jafrdmemoll 8bq0%0q sdgzqdeemo aMormbo

=

356dmeroly dbndo

35M200MMd

5 5 4 3 2 1oy 1 2 3 4 5 6
T
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Bob. 2.9 y=x2/4f 35650, 0G0 5 5M93 0o Logbocro

50396005, GMI 5693300l 3Mmbg dmigdaero LobdoMobosmgol (18-26.5
GHz) 98399d@m605 @5 bogargd obs3otpagdl 0dggls MHmlsg Lol@gdsdo dolo
906035 m@o 36033690 mds F/D>0.3. 3535b500539 G953 998360 dowowos F/D doom mgdm
9306905 ©s3990L 3Mboll boEoy.

00 8990mbgg3580 v 3561030l DBgs30ML  3MbMLGHo Lobol Mggds
©93Ymim S1, Sz, Sz... Sn (65b.10) oo 2odmPbgds F/D Loomol sg@gowmds o
96003690™ds mommgMwo dOoLm30L, Moz oblbgeggdmeos. dgmegl dbGog Sn
d69900L  MoMmEIbmds  ©s3M30090ME0s  Loabserol  LOddEWszmOL oo
dmmnbmgbsby. bsb. 2.9-Bg 33543L I 3990 0©JsEE G9dmbggzs MmEglsg bbogo y
©9OIOL 35615 gEMEI0S.
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Bob. 2.10 S1, S2, S3... Sn 9Hx905 OYMFBOEI0 35M5dMEI0L Bge30M0

MmamO3 503608bgm, Bob. 2.9-Bg bs5B3969305 LBbogol ©s3gdol 0gsEIMHO
d9000b39395, 53 3654303500 s 09oMmd5do 56O bgds. 9d6039M0 3565393 Mgd0l
5003960L5L 500905 LSTZ900 oIBES s JoLO BE3MMEo sh3969d9w0.

51533900  AOBMS  IM30IOM0s  Bgfb03NG  BmbM3bydby s
Lodmoem 2 3M50lisdg dgygmdl. bsb. 2.11-Bg Jog5¢0mol Loboom AsTMbEbLIE0s
Logbsgroll  LoddEEsg®mOl  IBsZtIYgdo  (-dB)  Lloerotvyen  Lsboom s  dobo
©59M300090qds  Lbogol gosb®msbg gMomlgddo. ggmdg@®momwo gmMIgdol
3905 bbogbg 93wgbs dglsdems MHgxnwgd@memol BgsdomOby 89mdRbgzgands
993393390353 0dmboml, Mog dgboderms F9F4ol sb bbgs dmbgdcmogzo Bgdmddgoqdoom
0965b 458mfj39wgeo (6sb. 2.12).
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Bob. 2.11 65350900 (-dB) o 4o@obMol 3®MsLo (deg)

Bob. 2.12 ©gg8mOHI06OHGdME0 Bge30mol 353wgbs bbogbyg
596930 H93306MH0L 3OM3MM 30900l IRJ6OL F9dwgy Fglsdwrgdgo bgds
dobo  ©s33Fgm0 LEHMMIBHOOL GmOIolb TgMbg3zs. LEHOMIGHOS TFgodegds ogmls
SLSPYMdO, BoJLOoMGOMEO B FMOTS335WGdIPO - BHMIBLBMOT0MYdIO. FoBIbO -
59693000 35M5dMEOHO 39MIGEM0I0 BMMIoL F9bo®mbMbgds (Bsb. 2.13).
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Bsb. 2.13 3oM5dmEMHo 530930 BEs3oMo

bowmgbmemo 3653300l BmEMIGdo  dgBglo  BHOIBLRMOT0MYOIOY.
50bodbmeo  4sdmfiggmeos  B9gdbozméo  dmombmgbom  3mbLEGOWJ30s  0gmlb
90600500610 258500@gd0L dobo BHEMmIBL3MEMEGH0MgdOL 3HMEqLd0.
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Product Information

Specification D D1 L L1
H7 2.0 2mm 2mm 18mm 53mm
H7 3.0 3mm 3mm 18mm 60mm
H7 4.0 4mm 4mm 20mm 80mm
H7 5.0 5mm 5mm 25mm 85mm
H7 6.0 6mm 6mm 26mm 93mm
H7 7.0 7mm 7mm 19mm 93mm
H7 8.0 8mm 8mm 21mm 100mm
H7 9.0 9mm 9mm 21mm 100mm
H7 10 10mm 10mm 21mm 100mm
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390050939300 53m356900L 9HPMBE0MdS Tgbodergdgels beob Lalw®mageo
356589G 900l BHEMBLRMOT0MGd50 30mbLEHMI30900L sTDBOYISL.
15330930 3MBLEGHMMIE0s  ITDIYIMWOS  BMEOEOL  GEgdgbEJdOLOAS6
(56LgdMEo  bgerdobsfizgomdo  MLMOLYPI0EID  49dMAOLsMY).  3MLBMLdo
3oBoGObo  MgomEo  3mbLEHOYJ300L  EOILITBIIOIE  WTZYOM0S
333mDoGMMH0 s 3960530390 Foboergdo o3 FOmM35wobobgde  0dbs
3MbLEGMM0MdOL 3OMEgLOL Lofigol 9B3BY.
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9. Pomdmagbowo gomdxmdglgdmeo Fgaemgdol  33956d900Ls s IMIMSZ0
LobLEYOOL  godmYgbgds FgLoAEGdG0S 3MBTIMOGHM O Jo0M0EH056 LDA
363969080, 565990 oblb35390Mo L50bHOBOHM 58MEI6JOOL goILSFMIWS©
909690¢0™d5d0,  990030bsdo,  93@MobMlEGH®Mmosdo s  IMgH3gEmdOL
Lbgobbgs atygddo.

10. bLog9wo IMmEYEOL s 3mb6393GMYIXMOO OBH0BOL T9ddbs ™sbsdgm™3Y
3996memy0900L 306>MddTo LOMMNYWYGOMID 56 GOl 53538060 9dMWO S

36M9d3HoL 3309350 530¢s@ A9BbMM 309w gdsL bol.
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