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NGHIEN CU'U, THIET KE CHE TAO CHAN TU ANTEN HOI
DAI TAN 3 CUA RA DA CANH GIOI TAM TRUNG
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Tém tit: Hién nay, chin tir anten mdy hoi ddi tan 3 trong mot $6 dai ra da canh gici
tam trung khong con dugc Cong hoa Lién Bang Nga san xuat nita. Mdc du vdy, cac dai ra
da nay van con trong bién ché doi hinh chién ddu ciia Qudn ching Phong khong Khong
quan Viét Nam. Pé dap iimg yéu cdu dam bao vt tw trang bi san sang chién ddu thi cong
tac t lwc, chu dong nghién ciu, san xudt vt tie thay thé la rat can thiét. T rong bai bdo
nay, ching téi chit yéu nhan manh két qua lam dwoc sau khi thiét ké, ché tao chan tir anten
mdi thay thé chdn tir anten nguyén ban cia nha san xudt, nham ddp g cdc yéu cau ky
chién thudt cia dai.

Tir khoa: Anten Yagi; Ra da; Canh gidi tAm trung.
1. DPAT VAN DE

Hién nay, mot sé dai ra da canh gidi tam trung bién ché trong lyc luong Phong Khong Khong
Quan cta Viét Nam duoc nhap khau tir Nga da ngung san Xudt gay rt nhiéu khé khan cho cong
tac stra chira, dam bao vat tu linh kién thay thé. O nudc ta, tinh dén thoi diém hién tai chua co
cong trinh nghién ctru ché thir vé chin tir anten may hoi dai tan 3 duoc cong bd. Cac tai lidu vé
thiét ké hé théng, tham s6 ky thuat chi tiét rat han ché do vAn dé bao mat cia nha san xuét. Do
do6, viéc nghién ciru, thiét ké, ché thir chan tir anten mai thay cho chén tir nguyén ban cta Nga la
tién d& cho viéc dam bao vat tu thay thé cho cac thanh phan chién du thudc cac dai ra da nay.

2. PHAN TiCH, XAY DUNG CHI TIEU KY THUAT

POI VOI CHAN TU ANTEN MAY HOI DAI TAN 3
2.1. Po dac kich thwéc chén tir anten may héi dai tAn 3 nguyén ban ciia Nga

Mot chén tir anten may hoi dai tan 3 nguyén ban ctia Nga bao gdm cic chi tiét dugc ché tao tir

hop kim nhom: 1.L6i ®3; 2.Try ®15; 3.Than chinh chira boc nhya; 4.L6i chinh ®6; 5.Thanh
phat xa 01; 6.Thanh phat xa 02; 7.Thanh dan xa 171; 8.Thanh dan xa 153; 9.Thanh dan xa 144.
Céc chi tiét duoc ché tao tir hop kim déng: 10.Truc ren; 11.Chi tiét diéu chinh. Chi tiét dugc tir
teflon: 12. Teflon ®8; 13. Ong ga thanh dan xa; 14.V6 boc nhua. Kich thudc bao (Dai x Rong)
cta chén tir: 349 x 203 mm.

Hinh 1. Cdu triic tong thé ciia chdn tir anten may hoi dai tan 3 nguyén ban ciia Nga.
2.2. Khio sat va do dac mdt s6 tham s6 k¥ thuit ciia chén tir anten may héi dai tan 3
2.2.1. Po hé sé song dirng SWR va gidn do huéng

Str dung may phan tich mang VNA g’[é do hé sb song dung SWR cua chan tur anten U3AA23
nguyén ban cua Nga. Trudce khi do hé so song dung ta can chuan bi cap do 50 Q. Két ndi may do
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VNA v6i chan tir nhu hinh 1. B3t may do ¢ tan s6 trung tim 668 MHz, dai thong 20 MHz ta thu
duoc két qua SWR trén may do.

My do Cip do Chén tif anten
H3AA23

Hinh 2. So dé do va két qua do hé sé séng dirng ciia chdn tir anten mdy hoi ddi tan 3.
Str dung hé¢ thong do anten truong gan trong budng hap thu cta phong thi nghiém ra da, Vién
Ra da dé do chan tir anten may hoi dai tan 3. So d6 do gidn d6 hudng cta chan tir dugc thé hién
trén hinh 3.
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Hinh 3. So do do gidn do huwdng ciia chan tir anten mdy hoi ddi tan 3.
2.2.2. Pdnh gid xdy dung chi tiéu kj thudt doi véi chan tir anten mdy hoi dai tan 3
‘Trén co s¢ do kiém chén tr nguyén ban ctia Nga, viéc ché tao c}lén tr moi nham thay thé: cho
chén tr nguyén ban va twong thich vdi h¢ thong ra da canh gidi tam trung nén cdc tham so cua
chan tir ché tao méi dugc xay dung tir by tham s6 cua chén tir nguyén ban. Chi tiéu ky thuat cua
chan tir ché tao mai dugc thé hién trén bdng 1.
Bing 1. Chi tiéu ky thudt ciia chdn tir anten may hoi dai tan 3 moi.

TT Tinh niing chinh/Tén tham sb Don vi Gia tri
1 | Kich thudc bao (Dai X rong) mm (349x203)+5
2 | Tansd MHz 668 + 10
3 | Hé s6 song dimg <15
4 | B rong bup song theo goc phuong vi & mirc -3dB bo 47° + 53°

3. THIET KE, CHE TAO VA PO KIEM CHAN TU ANTEN MAY HOI DAI TAN 3 MOI
3.1. Lira chon phwong an k¥ thuit thiét ké chin tir anten may héi dai tin 3 méi
3.1.1. Xay dung mé hinh 3D va mé phong 3D hiéu vmg truong cia chan tir anten mdy hoi ddi tan
3 moi

Sau khi xay dyng m6 hinh 3D cua chan tur, ta str dung phé”m’ mém CST dé md phong hi¢u tmg
truong cua chan tir. Gian do hudng va hé so song dung ctia chan tir an ten may hoi dai tan 3 mdi
duogc trinh bay trong hinh 4, hinh 5.

Farfield Directivity Abs (Phi=0)
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Hinh 4. Gian do hiréng theo phwong vi & tan s6 668 MHz.
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0.658 D“SS 0‘6:62 D‘GIS‘I D.bjSS D‘bjSB D“S? 0‘6:72 0‘6;74 D‘bjTS 0.678
Hinh 5. Hé s6 séng ditng SWR ciia chén tir anten mdy hoi ddi tan 3 mdi.
3.1.2. Pdnh gid két qua mé phéng chan tir anten mdy héi ddi tan 3 méi

Két qua do kiém tham sb co ban ciia chin tir anten may hoi dai tan 3 méi.

- Dai tan s6: (668 MHz +10) MHz;

- B rong bup song theo goc phuong vi: 50°;

- Hé sb song dung: < 1,5.

’Két qua md phong phu hop véi bo tham sO k¥ thuat ciia chan tr nguyén ban. Pidu d6 cho
thay tinh dung dan cua phuong phap thict ké ngugc dang st dung.
3.2. Gia cong ché tao chin tir anten may héi dai tin 3 méi

Tt file 3D trén phan mé’m Solidworks 2019 ta xuét ra file dudi .TXT. Str dung phan mém
CAD CAM MasterCAM xuat ra chuong trinh NC dua vao may gia cong CNC.

Chén’tfr anten may hoi dai t§~n 3 méi do Vién Ra da thiét ké va cl}é tao bao gom cac chi tiét
duoc cheé tao tir cac vt liéu co san o thi trug‘mg trong nudc co tinh chat twong duong voi vat li€u
nguyén ban cua Nga. Cac chi tiét duge ché tao tir hop kim nhdm 6061 TCVN 5910-1995; hop
kim dong CuAlS ISO 428; teflon ISO 13000-1-2005.

Str dung may gia cong: May Tién CNC 4500T; may phay CNC V50-LEADWELL; may han
TIG Hero3000 tai Trung tdm cong nghé co khi chinh xac.

Quy trinh cong ngh€ ma bac thuc hién tai xuéng ma Vién Hoa hoc vat liéu.

Quy trinh cong nghé lap rap thuc hién tai xudng che thir Vién ra da theo cac quy dinh mbi
ghép trén ban v& lap tong thé chan tir anten may hoi dai tan 3 mai ¢ hinh 1.

3.3. Po kiém, danh gia cdc chi tiéu k§ thuit ciia san phim trong phong thi nghiém

St dung phuong phéap do kiém, khao sat chin tir nguyén ban & muyc 2.2 dé danh gia chén tir
ché tao moi.

Két qua do hé s6 song dimg duoc hién thi trén man hinh cua méay do véi tan s6 (658 + 678)
MHz thé hién & hinh 6.
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Hinh 6. Hé s6 séng dimg SWR va gian do hudng theo goc phirong vi & tan sé 668 MHz.
Két qua do kiém tham sb co ban ctia chin tir anten dai tin 3 méi:
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- B4 rong bup song theo goc phuong vi 14 47° + 53 °
- Hé sb song dimg < 1,5.
Ta thay, két qua cac tham so ctia chén tir anten may hoi dai tin 3 méi tuong dong véi cac

tham s6 clia chdn tir anten dai tan 3 nguyén ban cta Nga. Diéu d6 cho phép danh gia tinh ding
dn ctia phuong phap tinh toan mé phong va do chinh xac ctia phuong phap gia cong ché tao.
4. KET LUAN

Trén day, nhom tac gia chi yéu nhin manh két qua lam dugc khi thiét ké ché tao chéan tir
anten may hoi dai tin 3 moi. Trong qué trinh nghién ctru, nhom tac gia thuc hién do kiém tra
danh gia tham sé chan tir anten may hoi dai tn 3 nguyén ban ciia Nga, tir d6 xdy dung chi tiéu
tham s6 k¥ thuat cho viéc thiét ké ché tao. Pong thoi thiét ké mo hinh va mo phong chan tir méi
trén phan mém CST 2013 va san xuét ché thi, do kiém danh gia cac tham s6 k¥ thuat ciia miu
thiét ké méi, so sanh v6i anten nguyén ban ciia Nga. Cac tham sb ciia chan tir anten may hoi dai
tan 3 méi déu dat yéu cau thiét ké va twong dong 1-1 v6i chin tir anten nguyén ban. Nhimng két
qua nay 1a tién dé quan trong cho viéc nghién ctru thiét ké ché tao, dam bao vat tu thay thé cho
céc loai chan tir anten khéc thudc cac dai ra da sau nay.
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ABSTRACT

RESEARCH, DESIGN AND PRODUCTION OF 3TH FREQUENCY RANGE
INTERROGATOR ANTENNAS OF SURVEILLANCE RADAR STATION

Currently, 3th frequency range Interrogator antennas of surveillance radar station is
longer produced by the Russian Federal Republic. However, these radar stations are still
the payroll of the Vietham Air Force Air Defense Squad. In order to meet the requirement
to ensure that supplies and equipment are available to fight, self-reliance, active research
and production of replacement materials are necessary. In this paper, we present the steps
in the process of calculating the design and manufacturing of new 3th frequency range
Interrogator radar antennas to replace old ones of the manufacturer, meeting the
requirements Technical battle of surveillance radar station.
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