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MOT SO VAN PE VE NGHIEN CU'U, PHAT TRIEN PHUONG TIEN
MANG PHONG VE TINH O VIET NAM

Hoang Thé Diing"", Lé Manh Cuong? Nguyén Vin Hiéu?

Tém tit: Phuwong tién phéng hay tén lira ddy la phirong tién mang (PTM) trong tai co
ich vao khong gian, sir dung phwong phap dong luc hoc tén hia dé tang toc vt mang 1én it
nhat bang van toc vii tru cdp 1 (7,9 km/s), cho phép dwa vit mang vao quy dao khép kin
quanh Trdi ddt. Theo quy lugt, PTM bao gom hai hodic ba tang tiy thudc vao so do két cdu
cua tén lia, hoat dong . noi tiép hodc song song va tach khoi tén hia khi ching hét nhién
liéu, do dé6, can ting toc tén lira lén vin toc Vil fru cdp 1 vao thoi diém né dwoce dwa t6i
quy dao. Bai bdo gici thiéu mét cach so luge vé PTM, thuc trang va xu huong nghién ciru
phat trién PTM hién nay trén thé gidi, qua dé dua ra mgt so kién trao doi vé van dé
nghién ciru phat triéen PTM ¢ Viét Nam trong tiwong lai gan.

Tir khéa: Tén Itra ddy; Phuong tién phong; Cong nghé khong gian.
1. SO LUQC VE PHUONG TIEN MANG

PTM hay tén lira vii try hién nay co céu trac phirc tap, dugc lap rap tir hang nghin chi tiét, mdi
bd phan déu co vai tro riéng. Trai tim cua PTM la h¢ thdng dong co - 1a mot t6 hop nang luong
cao, dam bao ting toc tén lira dén mét téc do cho trude, ngoai ra phai dam bao tinh didu khién
duorc cho tén Itra trong subt qua trinh bay. Hé théng diéu khién ciia tén Itra vii tru ¢6 cac cam bién

“cam nhan” duoc tinh chat méi trudong va dac diém khi dong luc hoc cta tén Itra, cho phép tén ltra
hoan toan ty chd trong moéi truong bay. HE théng diéu khién phé bién nhat hién nay hoat dong dya
trén phuong phap diéu khién quan tinh, nghia I do gia toc tuyén tinh bang céc thiét bi sir dung
tinh chét quan tinh ctia vat lidu. Ngoai hé théng dong co va hé thong diéu khién bay, thanh phan
tén Itra con ¢ tai trong 6 ich, c6 chirc nang khac nhau tiy thudc vao muyc dich cua tén lira. PTM
dugc phong thing dimg, gitip don gian hoa viée thiét ké va ché tao bé _phong. Dé tbi uu nang
luong, PTM dugc phong theo huong dong (téc do cuia tén lira cong véi toc dd quay cua Trai dat)
va bé phong cang gan xich dao thi viéc phong tau vii tru vao quy dao cang tiét kiém [1].

Nghién ciru va phat trién PTM la mot van dé phirc tap, can dugc dinh huo‘ng dung, 1én ké
hoach hop 1y theo 16 trinh va t6 chire thuc hién nghiém tac, chat ché; can danh gia chinh xéc, cu
thé trinh d¢ va kha nang dap tng hién tai vé con nguoi, trang thiét bi, may moc, kha nang lam
chu vé vat lidu, 1am chil vé cong nghé,... két hop voi viéc danh gia kha nang hop tac quoc té, tir
d6 xac dinh dbi tuong, chung loai PTM phu hop dé nghién ctru, phat trién. Vao nhitng nam tir
2000 dén 2010, Viét Nam da gui sang Nga va mét s0 nudce khac cac sinh vién, nghién ctru sinh
dé ddo tao vé nhitng nganh lién quan nhu dong co day, cong nghé dién tir, cong ngh¢ v¢ tinh,..
Céc truong dai hoc nhu Bach Khoa, FPT,... da lién két dao tao két hop nghién ctru mét sb loai vé
tinh loai nho va siéu nho (Nano F-1, Pico Dragon, Micro Dragon), da thué PTM dé phong thu
nghiém nhitng v¢€ tinh d6 1én quy dao, budce dau d3 thu duoc mot sb két qua kha quan nhat dinh.
Tuy vay, trong khoang thoi gian kha dai, tir sau 2010 dén nay, van dé nghien ctru vé PTM chua
duogc dau tu hop 1y, bai ban, mot s6 dé tai nghién ctru ly thuyet nho l¢, rdi rac, thiéu tinh hé thong
va tinh thyc tién. Do vay, can thiét danh gia lai mot cach téng quat cac van dé lién quan dén
PTM lam co sé dé xuat ké hoach nghién ciru va phat trién loai tén ltra ndy trong thdi gian sip t6i.

2. MOT SO CONG NGHE MOI, COT LOI CHE TAO PHUONG TIEN MANG
2.1. Cong nghé vit liéu
C6 nhiéu loai vat liéu duoc st dung dé ché tao tau vi tru nhp:: hop kim thép, hop kim nhom,
titan, vat li€u composite, vat liéu dét, cao su,... Dé dam bao do bén, kha nang lam viéc va cac dac

trung khéi lwong hop 1y, phan 16n phu thuoc vao viéc lua chon vat liéu chinh xac. Mdi loai vat
liéu dugc chon cho timg phn tir két cAu c6 nhirng yéu ciu riéng (bang 1).
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Bdng 1. Vit liéu ché tao cac bo phdn cia PTM.

Mic vat liéu B6 phian PTM dwoc ché tao
Hop kim nhém D16T V6 cac khoang
Hop kim nhém B95T1 Két cau chiu tai trong c¢6 yéu cau do déo thap
Hop kim nhom AK4-2 Gia dd chiu tai trong tap trung
Hop kim nhom AMI'-6 Thung kin “O”, “G”
Hop kim nhom BAJI8 Khung dung cu
Thép hop kim 30XI"CA Bulong, oc, vit, dai oc, cac chi tiét kep chat
Thép khong gi X18H10T Cac b phan cua hé thong thuy luc khi nén
Thép d6 bén cao BHC Keét cau chiu luc
Thép hop kim MAS Vé tau vil try
Hop kim titan Thiét bi ha canh, gid d6 chiu luc, cac chi tiét kep chat
Vit liéu composite Két cau chiu luc, chiu ap.

Dé dam bao khd nang chéng dn mon, cac bo phan 1am bing hop kim nhém duge xuly bé mat
va son bao vé nhiéu 10’p, thép 30XI'CA dugc phit mot 16p cadimi va trong mot sd truong hop
dugc son thém, con cac bd phan lam bang thép khong gi dugc thu dong hoa hoc [2].

Dé phat trlen cong nghe vat liéu, han che nhép khau ching ta can du tu cho cac nha may
luyén kim két hop véi céac vign nghién ctru vé vat ligu dé luyén ra duoc cac hop kim hay vét ligu
phi kim loai do bén cao dap tng nhu cu san xuat vii khi trong nude va lau dai co thé phuc vu
ché tao PTM hay céc phuong tién bay khong gian khac.

2.2. Xu hwong phat trién cia cong nghe vit li€u composite

Do 1a tao ra cac thanh phan gia cb va lién két mdi, cac bién thé cia cac thanh phan nay va cai
tién cong ngh¢ ché tao, phat trién thiét ké san pham Vi du, thay thé day vonfram bang soi
carbon; thay thé cac nguyen li¢u tho polyacrylonitril bang cac nguyen liéu cao cap s€ lam giam
dang ke chi phi san xuat sgi carbon; tang cao do ddng nhat cho soi oxit nhom don bang cach lam
ngudi cuc nhanh [2]. M6t hudng phat trlen tiém ning nita 1 tao ra compos1te tur cac vat liéu da
ludi va da cdt, cho phép tan dung loi thé cua tung loai sgi. Vi du, két hop soi bo, s¢i cacbon va
soi thuy tinh v6i ludi polyimit tao ra san pham c6 do bén cao, modun dan h01 cao, do nhdt phu
hop. Dé tang kha ning chiu nhiét, san phdm CM duoc gia cd hodc phu bang vat liéu chiu lira
(vonfram, xermet, graphite, tantali, molypden,...).

Vat liu composite da duoc nghién ciru 6 mot s6 don vi trong nudc nhu Vién Tén ltra, Vién
Cong nghé,... Tuy nhién, dé dap ung dugc nhu cau phat trién PTM, can d4u tu may moc, thiét bi,
vét tu,... cho cac nha may cong nghiép qudc phong.

2.3. Cong nghé nhién li¢u tén Iira

Xu hu:ong toan cau doi hoi tdng cudng van dé an toan moi trudong trong cac dich vu khong
gian. Do vay, phu’ong an duoc dé xuat 1a sir dung khi ty nhién hoa long (KHL) v6i ham lugng
métan tir 90 - 98 % va oxy Iong lam nhién li¢u [3]. KHL khong doc, khi dot chay trong 0xy sinh
ra hoi nudc va khi cacbonic c6 ham lugng trong san pham chay it hon nhiéu so véi khi ddt dau
kerosine. Khong g1ong nhu dau kerosine, KHL bay hoi nhanh va khong giy hai cho moi tru’ong
Mot so vu diém cua KHL so voi nhién heu tén Itra truyén thong nhu: dong co sir dung KHL c6
chi s6 ning luong cao hon; tao mudi thap hon; de lam sach nhién li¢u du trong cac duong ong
dan va khoang nhién liéu; c6 tinh chat lam mat tét, lam tang tudi tho dong co; KHL c6 khoang
nhi€t do gan nhi¢t do cta oxy long nén ¢ thé sir dung cac day binh chat “O” va “G” ¢ dang két
hop ma khong can lop cach nhiét.

Céc nghién clru vé dong co nhién liéu 16ng & nudc ta méi chi dung lai & cac nghién cuu ly
thuyét, trong chuong trinh nghién ctru u’ng dung cong ngh¢ vii tru giai doan 2012-2015. Cong
nghé ché tao liéu thudc phong ballistic c6 duong kinh 16n va thuéc phong hén hop chua thuc
hién duoc. H¢ thong day chuyen dun ép thube phong tai nha may Z195 da ci ky, lac hau, nén
can dau tu day chuyén ché tao thudc phong hdn hop két hop dao tao chuyén gia st dung di kém.

2.4. Cong nghé in 3D
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Hé thong dong co Rutherford (N ew Zealand) dugc ché tao bang cong nghé in 3D (hé thong
lam mat budng dot, cac voi phun, may bom va cac van day chlnh) tur horp kim titan trong khoang
thoi gian ba ngay (v6i cong nghé truyen thong 1a vai thang) giap giam gia thanh t61 95% [4] moi
lan phong tén ltra, ti€t kiém nhién li¢u, kéo dai thoi gian bay, dam bao co6 thé phong PTM mot
lan mot tuan. Do hé thong bom nhién li¢u Turbopumps cung cép oxy long va dau hoa tinh chat
cho dong co, dugc diéu khién bang chdi than cta dong co dign DC chay bang pin Lithium-
Polymer mang lai hiéu qua cao hon hé thong bom truyén thong (duwoc diéu khién bang tua-bin
long hodc khi Hydro).

3. PE XUAT MO HINH PHAT TRIEN PHUONG TIEN MANG TRONG NUOC

Céc PTM hang nhe hién dang duoc st dung hoac dang trong qua trinh bay thtr nghi€ém bao
gdém cac PTM hang nhe ctiia My Delta II, Minotaur-C (truoc day la Taurus), Minotaur, Pegasus,
Vega cta Chau Au, Epsilon cta Nhat Ban Safir-1B va Simorgh ctia Iran, Unha ctia Triéu Tién,
PSLV ciia An D6, Shavit cta Israel, Dnepr cua Nga-Ukraine, Rokot, Soyuz -2.1v (trude day la
Soyuz 1) va Angara 1.2 clia Nga, CZ-2D, CZ-6, CZ-11 va KT-1/2 cta Trung Quéc. Su phat
trién cia PTM hang nhe dé phéong cac thiét bi khong gian nho (cac v¢ tinh va tau tham do lién
hanh tinh c6 trong lugng dudi 1000 kg) Céc vé tinh dugc phat trién hién dai do ¢6 cac cong
ngh¢ moi, nhu hé thong co dién tir vi mo, 1am ting tinh kha dung cua thiét bi, déng thoi glarn
dugce céc thong s6 trong luong, kich thuorc cling nhu gia thanh céc linh kién dlen tir khién viéc
ché tao cac PTM hang nhe, don gian, t6n it kinh phi hon [5] Thong thuong, néu st dung PTM
hang trung va hang néng, cac v¢ tinh cung loai dugc yéu cau phong 1€n cung mot quy dao (hodc
quy dao gan nhau) s€ dugc phong theo “g6i” (cum). Viéc phong theo cum khong phu hop khi
can thay thé mot thiét bi da cii hodc da 16i thoi trong mot nhom quy dao, con doi v6i cac lan
phong don 1¢, sir dung tén Itra hang nhe sé thich hgp hon.

Nhu vay, lya chon PTM hang nhe hoac si€u nhe la phu hop v6i ndng lyc cong ngh¢, kha nang
tai chinh trong nude cling nhu muc dich phong don v€ tinh hay phat trién tén lira dan dao tam
trung vé sau. V& md hinh phat trlen lua chon m6 hinh chuyen glao cong nghé va sao chép mau.
M0 hinh nay da duoc ap dung rat thanh cong & cac qudc gia co nén cong ngh¢ nhu nude ta, vi du
Iran, Israel. Néu theo hudng phat trién PTM st dung nhién liéu ran, c6 the hop tac chuyen giao
va chep mau tén lua Epsilon cua Nhat Ban, con néu theo huéng phat trién tén ltra ddy nhién liéu
16ng co thé 1a tén lira Naro-1 cua Han Qudc,..

Can ct vao nhirng danh gia, phan tich ¢ trén, nhom tac gia dé xuat mot ké hoach so bo vé
nghién ctru phat trién phuong tién mang ¢ Viét Nam dén niam 2040 dugc néu nhu trong bang 2.

Bing 2. Ké hoach dé xudt so bg nghién ciru phdt trién PTM ¢ Viét Nam.

I A Muc tiéu theo moc thai gian
Tham s0 ky thuat 2025 2030 2040
Do cao toi da (km) 80-85 350-420
(khao sat khi quyén tang | (kiém tra hoat dong tai 500
trung luu, tang dién 1i) cac tram khong gian)
Tai trong (kg) 15 50 100
Loai dong co 2 tang luc day 4 tang luc day 4 tang luc day
Tang 1
Nhién liéu Rin hdn hop
Luc day, kN 60 190 400
Tong xung, kNs 1200 15600 45000
Tang 2
Nhién liéu Rin hon hop hoic 1dng
Luc day, kN 10 30 60
Tong xung, kNs 250 3100 9000
Tang 3
Nhién liéu | | Rén hon hop hoac long
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Lyc day, kN 9 20
Tong xung, kNs 550 1500
Tang 4 (hiéu chinh quy dao vé tinh)
Nhién liéu | Rén hodc long
Luc day, kN 0,04 0,04
Thoi gian, s 500 1000
Nang luc tu cha (%) |- 30% - 50% - 80% - 90%
- Hop tac quoc té. - Hop tac quéc té, chuyén |- Nhap khau cac nguyén
- Dao tao chuyén gia. giao cong nghé. vat li¢u dac chiing.
- Pao tao chuyén gia. - Pao tao chuyén gia.
4. KET LUAN

Nhu vdy, viéc nghién ctru PTM phong v¢€ tinh su dung dong co nhién li€u long trong nude
moi chi du’ng lai ¢ nghién ctru ly thuyet so khai, du di dua ra dugc mot sd mo hinh, dé xuét ky
thuat song can kiém chung bang cac nghlen cuu trong phong thi nghiém, che tao va thur nghlem
sat voi dicu kién 1am vige cua PTM; voi tén la su dung dong co nhién ligu ran di c6 mot sO thir
nghiém cy thé, nhung con nhiéu yéu t6 cong ngh¢ can cai thién va khac phuc nhu: liéu nhién
liéu, hé thong dlen ttr trén khoang, hé thong dan duong,... Cong nghé ché tao PTM trén thé giGi
da phat trién theo nhiéu hudng tich cyc, tién t6i muc dich thuong mai hoa cic dich vu khong
glan gia ré. Ke thira, sao chép cac cong nghe m&i, hoc héi mé hinh phat trién PTM cua céc quoc
gia khac, két hop dau tu, xay dung lyc lugng, nang cao nang lyc cong nghé¢ trong nudce la
phuong phap kha thi dé nghién ciru phat trién PTM trong twong lai.
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ABSTRACT

SOME PROBLEMS OF RESEARCH AND DEVELOPMENT OF
SATELLITE-CARRYING ROCKET IN VIETNAM

Satellite-carrying rocket is a launch vehicle carrying payload into space, using rocket
kinetic methods to accelerate the carrier to at least level 1 space velocity (7.9 km/s),
allowing the carrier to be carried into a closed orbit around the Earth. As a rule, Carrier
rocket consists of two or three floors depending on the rocket's structural scheme, operating
in series or in parallel and separating from the rocket when they run out of fuel, so it is
necessary to accelerate the rocket to space velocity level 1 at the time it was sent into orbit.
The article briefly introduces carrier rocket, the current situation and research trends to
develop carrier rocket in the world, thereby giving some exchange opinions on the issue of
research and development of carrier rocket in Vietham in the future.

Keywords: Carrier rocket; Space technology.
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