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1. MO PAU

Khi hau nhiét doi clia Viét Nam dugc ddc trung béi cac yéu t6 thoi tiét khéc
nghiét c6 tac dong manh lén trang thai k¥ thudt cua cac thiét bi k¥ thuadt khong quan
(TBKT KQ).

Céc chuyén gia ctia Trung tim Nhiét d6i Viét - Nga khi nghién ctru vé d6 bén
nhiét d6i cia TBKT KQ thudng tién hanh kiém tra truc quan khung may bay, cac hé
thong va cac td hop vii khi thao lip dugc trén nhiing méay bay khai thac c6 kiém
soat. Sy pha hily an mon cac chi tiét kim loai khung may bay, cic cum chi tiét va to
hop, cling nhu trang thai cua cac chi tiét polymer duoc danh gia béng viéc kiém tra
tryc quan tong thé cac bo phan két chu cua chi tiét ca bén ngoai va bén trong, &
nhitng vi tri c6 thé tiép can tbi da voi viée sir dung kinh lap c6 d6 phong dai 4+7 1an.

Céc dang thiét hai do an mon, két qua cua su lao hoa chi tiét polyme va nhitng
pha huy sinh hoc dugc chup anh lai va nhap vao cac bang riéng. Ngoai ra, con tién
hanh phan tich thém danh muc nhimg hu hong va sy ¢b cua may bay tai mot trung
doan khong quén theo s6 liéu mot nam gan day dugc 14y tir s6 thong ké hong hoc va
su c6 cua Xuong Bao dudng ky thuat thude Tiéu doan Bao dam ky thuat hang
khong. Tuy nhién, cho dén nay, vi mét sé 1y do khach quan va chu quan, hé thong
thu thap, xtr 1y va phan tich thong tin thong ké vé hong hoc va sy ¢ cua TBKT KQ
trong toan b thoi gian khai thac chung & ving nhiét d6i van chua hoat dong day du
va khong cho phép nghién ctru dong hoc trang thai k¥ thuat cia TBKT KQ trong
qua trinh khai thac. Vi vdy, voi muc dich thé hién nhiing su ¢6 (hong hoc) lién quan
dén tac dong cua cac yéu to khi hau nhiét déi 1én TBKT KQ, phuong phap hé thng
hoa thong tin thong ké hién nay, can phai dugc cai tién.

Dé dua ra mot 101 giai hop 1y trong nghién ctru sau cac vt liéu, chi tiét, cum
chi tiét, cac khi clia may bay khong du tin c@y khi khai thac ¢ diéu kién nhiét doi,
ngoai két qua nghién ctru truyén thong vé trang thai ky thuat cua TBKT KQ, diéu
quan trong 1a phai co thong tin ddy du va chinh xac vé do tin cdy hoat dong cua
TBKT KQ, dic biét 1a vé sy xuat hién va tan sb hong hoc cia cac hé théng, cac khoi
va to hop quan trong c6 tinh sdng con theo toan bd thdi gian khai thac may bay
chung loai d6 ¢ ving nhiét doi.

2. XAY DUNG CO SO DU LIEU VE HONG HOC VA THAY THE CAC
KHOIL TO HQP CUA MAY BAY SU-30MK2

Khi xay dung co s& dit liéu vé hong hoc va su cb cua hé théng, khéi va td hop
cua may bay do anh huong cua cac yéu t6 khi hau nhiét d01 c6 thé bd sung théng tin
vé su thay thé cac khéi va to hop dugc thuc hién trén tit ca cac may bay cung loai
trong toan bo thoi gian hoat dong cua chung ¢ viung nhiét doi.
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Nhiing van dé dugc dé cap toi o trén da khuyén khich phat trién mot co so dit
liéu (CSDL) ty dong co6 thé thong ké vi¢c thay thé cac khoi va to hop ciia may bay.
chiing c6 thé dugc sir dung mot cach hi¢u qua dé nghién ctru sau nhiing vat li¢u, chi
tiét, cum chi ti€t va cac khoi khong du tin cay cua may bay ¢ dieu ki¢n nhiét doi néu
bao dam dugc nhirng yéu cau co ban doi véi CSDL nhu sau:

- Dang dién tu c6 giao dién don gidn va tryc quan;

- Nho gon va di dong, c6 thé sir dung tai thuc dia bang may tinh xach tay;

- Pay du cac thong tin vé tén goi, ky hidu cua cac khdi va to hop hé thdng ctia
may bay, phan nhém theo cac chuyén nganh May bay dong co (CJI), Thiét bi hang
khong (AO), Thiét bi vo tuyén dién tir (PO0) va Vi khi hang khong (AB), nhan biét
duoc cac khéi va td hop co thoi gian khai thac khac véi thoi gian khai thac ciia may bay.

Nguon thong tin dé dién vao CSDL chinh 13 cic thong tin vé viéc thay thé cac
khéi va t6 hop bi hong cua may bay Su-30MK2 trén co so thong tin thdng ké duoc
lay tir cac Phu luc ctia quyén 1y lich (popmymnsp) phan 1, quyén 4 “KomriekTHoCTb”
c6 tai Tiéu doan bao dam k¥ thuat hang khong cua céac trung doan khong quéan. Phan
tich nhimg kinh nghiém thu duoc khi nghién ciru vé d¢ bén nhiét d6i TBKT KQ ctia
Lién bang Nga cho thay, trén thuc té trong da sb cac truong hop can phai c6 nhiing
thong tin thudc cac nhom nhu: Ngay thang khai thac ¢ vung nhiét déi, ngay thang
tién hanh thay thé cac khéi va td hop; Thoi gian lam viée (s6 gid bay) ké tir khi bét
dau khai thac; Cac khéi, to hop va hé théng bi hong,
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Hinh 1. Trich doan co s¢ dit liéu théng ké cac khdi, to hop
hong va thay thé cia may bay Su-30MK2
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Phan tich ciing chi ra, néu xay dung mét dinh dang riéng dé luu trit va xu 1y
thong tin s& tén nhidu cong stc va khong hop 1y. Do do, lua chon mdt trong nhiing
dinh dang sén c6 va pho bién dé luu trir thong tin 14 thich hgp hon ca. Bang viée s
dung g6i xir 1y thong tin théng ké chuan 14 Microsoft Excel, di x4y dung duoc cdu
trac CSDL vé sy thay thé cac khbi va to hop, bao gdm cac thong tin nhu tén goi, ky
hiéu cac khdi va td hop cua may bay, dugc phan nhom theo cac chuyén nganh CJ,
AO, P20 va AB. Trong d6 theo timg méy bay, cac khdi va t6 hop di duogc tién hanh
thay thé s& duoc danh diu trong cic truong twong (mg v6i nam khai thac. Trich doan
CSDL xay dung cho may bay Su-30MK2 dugc thé hién trong hinh 1.

3. MOT SO KET QUA VE NGHIEN CUU PQ TIN CAY CUA CAC
KHOI THIET BI VO TUYEN PIEN TRONG PIEU KIEN NHIET POI

Str dung CSDL duoc xdy dung dé phan tich danh myc thay thé cac khdi va to
hop ctia may bay Su-30MK2 tir thang 12/2004 dén thang 8/2014 theo 1y lich cho
thiy, trong sudt giai doan khai thac may bay Su-30MK2 & diéu kién khi hau nhiét
d6i cac khdi thiét bi vo tuyén dién chinh 1a nhimg khéi dé bi hu hong nhat, chiém
khoang 70% tat ca cac hong hoc va su ¢ cia TBKT KQ (hinh 2).

May bay Déngco TBHK  TBVTDT  VKHK

Hinh 2. Sy phan bd theo % s6 lugng thay thé cac khdi va to hop
ctua 24 may bay Su-30MK2
Trong khoang thoi gian tir thang giéng dén thang 12 nam 2013, da c6 50 lan
thay thé cac khdi va t6 hop trén 03 may bay chi huy duoc ghi lai trong 1y lich may
bay. Su phéan b6 hong hoc va su ¢b theo chuyén nganh k¥ thuét tinh bang % trong giai
doan khai thac nay (hinh 3). C6 thé thiy rang su phan bd ndy tuong tng v6i su phan
b cua toan bo thoi gian khai thac & didu kién nhiét doi ciia cac may bay cung loai.
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Maiy bay Dong co TBHK TBVIDT VKHEK

Hinh 3. Su phan b6 theo % s6 lugng thay thé cac khdi va té hop
trén ba may bay chi huy Su-30MK2
Pong thoi co thé thiy ring, phan 16n nhimmg hong hoc va su cb thudce cac
chuyén nganh AO (55%) va P20 (65%) xac dinh dugc trong ndm 2013 xay ra vao
muia mua duge dic trung boi d6 4am tuong ddi cao cua khong khi (hinh 4).

14

: A
10

\7 '\

A \

Tl T2 T3 T4 T5 T6 T7 T8 T9 T1I0 TI11 TI2

e=pmiIong hoc TBVIDT (P30) Hong hoc TBHK (AO)

Hinh 4. Sy phan b s6 luong hong hoc cac khdi PAO va AO
cua ba may bay chi huy theo thang trong nam 2013

Co s¢ dir liéu thu duogc da théng ké su thay thé cac khéi va to hop cua toan bd
24 may bay Su-30MK2 va cho phép tién hanh phan tich va dua ra danh muc cac
khéi va to hop hay bi hong nhét ctia méay bay 1a: Khéi ngudn BIT-58-01 ctia hé théng
CJIY-10-V; B6 phén truyén dong da hudng IIM-15BA; Bo huéng quan tinh ding
705-6; B diéu khién dong co tich hgp KPJI-99; Khi ngudn BII-56 ciia hé thong
diéu khién ty dong CAVY-10-01; Cac khdi cua hé thdng ngdm radar HOO1BDII:
HO001-25M, khéi nguén H001-76, H019-02AD, HO01-03BII2; Chi thi trén kinh chan
gi6 MJIC-31; Khéi 1 va 3 cua dai vo tuyén PSO0JI1D...
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Danh muc day du cac hé thong, khdi va t6 hop trén may bay hay hong nhat &
diéu kién nhiét d6i duoc dua ra trong [1].

Céc két qua nghién ctru trude day ciia Trung tdm Nhiét doi Viét - Nga [2, 4, 5]
cho thdy, trong s nhimg yéu té tic dong bén ngoai quan trong nhat cua khi hau
nhiét d6i gdy anh hudng tidu cuc 1én trang thai k¥ thuat cia may bay, c6 thé ké dén
nhi¢t d0 moi truong va do am tuong ddi cua khong khi & muc cao, birc xa mét troi,
cac tap chat hoat dong gdy an mon cé trong khong khi (cc clorua, sulfua, nito
oxit...) va yéu t6 sinh hoc thé hién ¢ nhimng vi sinh vét da dang nhu nim méc, vi
khuan, méi mot va tham chi 13 ca con trung va chudt. Tac dong két hop cia nhiing
yéu t6 néi trén gdy dn mon manh hon céac chi tiét kim loai ctia khung may bay, lam
hong cac khdi vo tuyén dién, 130 hoa va pha hity sinh hoc nhitng vat liéu phi kim
trén may bay. Qua khéo sat y kién cua tap thé cac can bo k¥ thuat Xuong Bao dudng
ky thuat hang khong thudc tiéu doan Bao dam ky thuat tai cac trung doan khong
quén, c6 thé thay cac khdi thiét bi vo tuyén dién thuong xuyén bi hong hon ca va
cling c6 thé du doan nguyén nhan hong héc ciia chung trong toan bd qua trinh khai
thac cac may bay Su-30MK2 ¢ vung nhiét déi.

Chang han, c6 thé thay rang phan 16n nhiing hong héc cia cac khoi thiét bi vo
tuyén dién trén may bay Su-30MK2 1a do tac dong két hop cua nhiét do va do am
cao clia moi truong xung quanh gay nén. Nhidu can bo cia Tiéu doan ky thuat da
ghi nhan dugc sy thich tng khong hoan toan cua cac khdi thiét bi (ban mach) trén
may bay, dic biét & dang vi dién tir, khi hoat dong ¢ diéu kién nhiét d6 va do am
cao, thé hién & su xuét hién ché do hoat dong nhiét khong tinh todn dugc cua céc
thiét bi vo tuyén dién. Ngoai ra cling nhan thay cac 16p pht bo mach dién tir hién tai
dang str dung c6 hi€u qua bao v¢ khong cao.

Yéu té nhiét - am di 1am tang nhanh qua trinh an mon tai nhitng chd tiép xtc
co dién ap thép, tao ra mot 16p oxit bé mat khong dan dién, lam cho mach dién bi ho
hodc bi dut. PO 4m tuong ddi cao cua khong khi (90+95% vao mua mua), da lam cho
swong ngung tu rat nhidu trén thanh vo than may bay, trong cic khoang va trén ban
mach cua céac khdi thiét bi vo tuyén cua may bay ngay khi c6 su chénh 1é€ch nhiét do
nhd. Trong diéu kién nhiét d6 va d6 4m méi truong cao, hong hoc cua cac b phan
thanh phan, dic biét 13 cac vi mach, xay ra do anh hudng cia sy qua dong khi bat cac
thiét bi va do su ro dong va doan mach cho dén nguyén nhan mach dién bi chay cuc
b do tinh chét cach dién khong hoan toan cua 16p phu bao vé mach dién [3].

Khi van hanh hé thong cac trang thiét bi ciia may bay trong diéu kién khi hau
nhiét d6i am, anh hudng c6 hai hon ca 1én cac bd phan cua may bay la tac dong
ddng thoi cua nhiét do va d6 am twong ddi cao cia moi trudng xung quanh. Vi du,
trong s6 nhitng hong hoc dic trung nhat cua cac khdi khac nhau cua té hop ngam
bén radar (hinh 5, 6, 7) c¢6 thé ké dén hong hoc cua cac khdi bién 4p, bao gdm ca
bién ap trong nhitng khdi ngudn.
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Hinh 7. Anh chup khéi HO01-22IT nhin tir bén ngoai - hong bién ap trong khdi ngudn

Mic du giita cic 1an bay, mdy bay déu dugc dua vé nha vom dé 1am giam
dang ké nhing tac hai ctia birc xa mit troi va lugng mua truc dién, tuy nhién van ghi
nhéan duoc rit nhiéu truong hop héng hoéc cua céc vi mach, tu di¢n va cac bién ap
khac nhau. Cac két qua nghién ciru truée ddy cia Trung tim Nhiét déi Viét - Nga
cho thay, bén trong may bay dong Su-27 c6 thé c6 diéu kién cho su tich tu hoi nuéc
trong céac khoang.

C6 thé loai bo am trong cac khoang phia trudc bang cach sir dung thiét bi diéu
hoa khong khi trén mat dat. Tuy nhién, tai don vi ching thudng duoc st dung theo
dinh ky tir 142 gior mdi ngdy, diéu ndy chua du dé thong gi6 va 1am kho cac thiét bi
vO tuyén cta may bay. C6 thé du doan rang, néu giam duoc d6 am tuong ddi trong
cac khoang chira cac khéi thiét bi xubng con 50+60%, mic di nhiét 6 ciia khong
khi van con & muc cao, c6 thé cai thién diéu kién lam viéc cta cac khdi thiét bi va
lam gidm nguy co hong hoc cua ching.
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SUMMARY

THE RESULTS OF STUDIES ON THE RELIABILITY OF THE
RADIO-ELECTRONIC BLOCKS AND DEVICES ON SU-30MK2
AIRCRAFTS IN TROPICAL CONDITIONS

This paper presents the necessity and method of building a database of failures,
replacements of blocks and units of Su-30MK2 military aircraft. The database
containing the data collected in the period between 2004 and 2014 for statistical
analysis is created, and from that the blocks and units operating with unsatisfactory
reliability in a tropical climate is identified. It is found that the radio-electronic blocks
have the highest frequency of failures and replacements (accounts to 70%) and the
number of the failures occurring during the rainy season is higher than that in the dry
season (55% of aviation equipment and 65% of radio-electronic equipment).

Tir khéa: D tin cdy, khoi thiét bi vé tuyén dién, mdy bay Su-30MK2, co s dir
liéu vé hong hoc, an mon, lao héa, pha huy sinh hoc.
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