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METO{ ONTTHYHOT TPTAHTYJISIIIT AJISI KOHTPOJIIO ®OPMH J3EPKAJIA
AHTEHH

AHam3yrThcs METPONOrIYHI  MOKIHBOCTI  MOAM(PIKOBAHOrO METOAY ONTHYH:
TpiaHrymuii ( METOI TPHKYTHHKA ) IS AOCHIIKCHHS (HOPMH MOBEPXHI O3CPKaNla AHTCHH.
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OPTICAL TRIANGULATION METHOD FOR CONTROLLING THE SHAPE OF
THE ANTENNA MIRROR

The possibilities of the modified method of optical triangulation (triangle method) fi
studying the shape of the antenna mirror are analyzed.
Keywords: optical triangulation, laser, optical device, mirror antenna.

EnexTpuuni XapakTepucTHKN A3ePKAJIbHUX AHTEH BH3HAYAKOTLCH B 3HAYHIA MIpI
BLANOBiaHICTIO GOPMU MOBepxHI A3epKaia a0 TeOpeTudHO pospaxopanoi. Tak, npu
CTBOPEHHI BEJIMKHX AHTE€H KOCMIYHOTO paaioss’asky ( alaMeTp Aszepkana aHteH 3 — 20
MEeTpIB ) AONYCTUMI BIAXWJIEHHS MOBEPXHI A3epKana BIJ TEOPETHUHOI 0DMEXKEH] PIBHEM
~+0.3 MM [1].

CyuacHI METOOM  KOHTPOJK [3€PKAJa AHTCH MINSITBCSA HAa KOHTAKTHI Ta
OeskontakrHi. KoHTakrHi METOOH IPYHTYIOTHCS HA BUKOPHCTAHHI MEXaHIHHHUX WabNoHIB
TA MIKPOMETPHUYHUX BHMIPIOBANLHHX 3aC00iB . [X OCHOBHMMH HENONIKAMU ABISIOTLCA
HM3bKI TOUHICTb Td MIBUAKOAIA, 1O OOMEKYE 1X NPAKTHUYHE BUKOPHUCTAHHSA.

Be3KOHTaKTHI ONTHYHI METOAM KOHTPOK MOBEPXHI NO30aBAEH] WX HEONIKIB,
onHak, TOTPeOVIOTE AOpOrol amapaTypy Ta BHCOKOTOYHHX MCXAHIUHHX BY3MiB. Tomy,
po3podka BHMIPIOBAIEHHX MPHCTPOIE, AKI MOEAHYIOTE B COOl TIEPEBAarH OUCTAHLIAHOTO
MPUHUMITY BUMIPIOBAHHS Ta HEBUCOKY CODIBAPTICTD JIMIIAETLCA AKTYANLHO)

Jusi npoBeneHHsi BUMIpoBaHb (POPMM A3€pKajia aHTEHH IPONIOHYETBCH METO.
ONTUYHOI TPIAHTYAAUT 13 3MIHHOK BHMIPIOBANBHOK Da30K). 3a OCHOBY Oeperbcs
BIIOMHMIT METOA  ONTHUYHOI TpiaHTyasalii ( meton TpukyTHMka ) [2] 13 nocCTiitHOK
BHMIipPIOBaIbHOK 043010, puc.1 a).

¥

Puc. 1. CxeMu BUMIpHOBaHb KOOP/MHAT MIOBEPXHI B METOAI ONTHYHOI TpiaHTyAaLii (a) Ta
B MCTOZI ONTUYHOI TPIaHTYIIALIL i3 SMIHHOK BHMIPHOBATEHOK 023010 (0).
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3rigHO HAHOTO METOXY., IUIA KOOPIHHATHUX BHMIPIOBAHb IMOBEPXHI CTBOPIOIOT!

1BA BY3bKMX CBITJIOBUX Nyuku F;, W | 110 BUXOOATL Mg KytaMu @, § 13 KIHLIB €K

BUMIPHIBANBHOI 0asu AB — R + [ 1 mepeTUHAKTBCS B KOHTPOIBOBAHIH TOHI MOBEPXH
IO3epKasa , HalpHKJIam, B Touwi (.

st aHamizy METOOV KOPHCTYEMOCH HOro IBOMIPHHM BaplaHTOM, KOJNH TOUKH A

B,
C nexars B oaHiil nowmni XOY.
Hecknanvo noeectu, mo koopauHataM Touku C BIAMOBIAAKTE HACTYITHI BUPA3H
R+L-tgw-crgb R
X =
l—1gw-cigh
v R+1 @
ctgm— ctgd
Ak pesynpTaT MmoXnmOOK BHMIPHBAHHA KYTIB @, { BHHHKAIOTH MOXHOKM
obpaxyBaHHsA KoopauHat - Ax,Ay. J1s iX OMIHKH BUKOPHCTOBYKOTH BIJTIOBITHI
audepenjann . Y takomy pasi, rpanudni  3vadsennss noxubox  Ax, Ay
3a00BOJIbHSAIOTL HEPIBHOCTSM:
A
cx ox .
|Ax| < |- Aw+|—|-AG | (3
dw ce
ay oy
|A| < |=—-Aw +|=]|- AG, (4)
oo 57}
ae Ao ,A8 - rpanmuno ponyctumi  noxudkM EKCIePHMEeHTabHOIO

o0nanHaHHA Y BU3HAYEHHI KYTIB @, §.

OUiHUMO TPaHUYMHO OOMYCTUMI MOXHUOKH BHMIPHOBaHb KYTiB @, & IOns
neBHOI reometpii ekcnepuMenty, Hexali R =300 MM, L =700 MM, 6=90° «»=70°,
Axwo ponycrumi noxudku BuzHadenus koopaunar Ax, Ay cknagaiorsh ~ + 0.3 mm,
TO KOPHCTYIOUHCh BHpaszaMu ( 1-4 ) Ta BpaxoByrouH, mo A~ Af OTpUMYEMO, IO
noxuOku A, A He noruHHI neperepiyBaty 1,177,V pasi 3MEHIIEHHS BUMOT 10
TOYHOCTI BHMIPIOBAHE KOOPAMHAT OO BEIHYHHH ~ +0.5 MM , nOXMOKH BHU3HAYCHH:
KYTIB @, § He noBuHHI nepepuinyraty 1,8, Takum 4MHOM, aHaNi3 METOMA ONITUYHOI
TpiaHryALii 3 MOCTIHHOK BUMIPIOBAIBHOK 0a30kK0 MOKA3yeE , IO KOHTPOJIb TOUHOCTI
dbopMH nm3epKaNa AHTEHM BMMArae 3aCTOCYBAHHA  BHCOKOTOYHOTO Ta OUYEBHIHO
D0pororo 3a codiBapTicTio 0dnaIHaAHHS .

B nonosial aHamsyeTbest BaplaHT METOAY ONTHYHOI TplaHryjsiuli y siKoro
3HAYEHHA KYTiB @, { 3aJIHIAIOTBCA TMOCTIHHMMM Ha TPOTA3L KOOPOIHHATHHX
BUMIPIOBAHb, & [E€PETHH Ny4KIB F; Ta W) B KOHTPOJbOBAHHX TOUKAX, HANPHUKJIAH, B
to4ul K, puc. 1 0), pocaraiors WasixoM noBOpoTy BuMiproBaibHoi 0asn A8 na kyr &2
Ta 3MIHH BHMIPIOBAIBHOI 0431 HA BeaH4UHY AL.

Y maHOMY pasl KOOPAMHATH TOUOK MOBEPXHI B cucTeMi KoopauHat XOY OynyTs
BH3HAUATHCE 3MIAHO BHPA3iB:

L+ tew- +
x:R+(L_AL) fe@ crg@-cosQ— R+LEAL SinQy | 5)
1 —tge-clgl ctgo—ctgl
R+{LEtAL)-1gw-ct , R+L1EAL .
= R )18 C'gg-st+Jr—-cosQ . (6)
l—tgw-ctgl ctgn —ctgl

I'panuuni noxudku Ax, Ay B o0paxyHKax KOOPIHHAT X, ), SIK PE3yJIbTAT

noxuboK BUMIPIOBAHDL BeJU4MH /., £, 3a10BOJILHAIOTL HEPIBHOCTAM!
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Kopuctytounck Bupazamu (5 — 8 ), Ta Oepyud M0 yBaru TeOMETPIKO
eKCMEePUMEHTY, AHANOTIYHY A0 MOMEPeIHBOrO BHIAAKY, OTPUMYEMO BHUMOTH IIOAO
TOYHOCTI BU3HAUEHHS HOBxUHN Oa3u BuMiptoBanHs R+ L+ Al Ta kyta nosopory .
Axwo ponyctumi MOMHIKH 0OpaxyBaHHd KOOPAMHAT TOYOK CKianarwTb 0.3 MM, TO
rPAaHUYHO AOTMYCTHMI MOMHJIKH BU3HAYEHHS OBKUHU 0a31 BUMIPIOBAHB CKIAIAKTh ~
0.1 mm, a ana xkyra {2 mosopory ~ 5. VY pasi momycTHMOI MOMHIKH BH3HAUCHHS
koopauHar ~ +0.5 MM, BuUMOrH 10 NOXHOOK  BH3HA4YEeHHS MNOBKHUHH Oasu
3MEHIUYIOTBCA 1 CKIaaarTsb ~ 0.2 MM, @ BAMOTH 10 KyTa noBopoty ~ 77",

TakuM YHHOM, aHami3 Ta KIJTbKICHI  OIIHKM 000X BapiaHTIB MeETOmy
MOKA3yKTh, IO METOA ONTHYHOI TPIAHTYJSALIl i3 3MIHHOK 0a30K BHUMIPHBAaHb ¥
JeKiIbKa pa3iB 3HMIKYE BUMOIM A0 TOYHOCTI KYTOBHMX BHMIPIOBAHB MOPIBHSIHO 13
METOI0M 3 TMOCTIHHOW BUMIPIOBAILHOK 0a3010. Takok 3MEHLIYETbCS 1 KUILKICTD
KYTOBHMX BHUMIPIOBAHB 34 PAXYHOK BHMIDHIBAHb 3MIHM JIOBKUHHU 0a3u, a KOHTPOIb
TOOBYKUHH 3 TOUHICTHO ~ (0,1 —0,2) MM TEXHIYHO HECKJIATHHI.

Ha ocHoBi po3polbieHOro MeTony CPOSKTOBAHO MAKET OMTHYHOTO MPHCTPORD
Ta MPOBENEHO eKCIIePUMEHTANIbHE JOCII HKeHHS MOBEPXOHb PI3HOT popmMu . 30BHI LI HI it
BUIJISI ONTHHHOTO MPUCTPOR) MOKA3aHO HA PUC.2,
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Puc. 2. 30BHILIHIA BUMIISA AII0HOr0 MAKETY ONTUYHOIO MPHCTPOIO.
Ha puc.3 a,0) HaBeneHo kapTUHH IJIOCKOI Ta napaboniuHoi noBepxHi, oTpuMaHi

AK

a) 0)
Puc. 3. I'padirku z = (x,y) ans mnockoi (a) Ta mapadoniuHoi () MOBEPXOHb

Pesynbrar  anpokcumauii  MHOXKMHH  €KCMEPUMEHTANbHO — BU3HAYEHHX
KOOPJHHAT TOUOK A 000X MOBepXOHb. BiaxuneHHA MOBEPXOHB BiJl TEOPETHUHO
3aaHUX CKNaaae Benuuuny ~ =05 mm,
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