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(57) Sang ché d& cap dén khéi méay tinh nhing, dugc thiét ké dé 13p dit st dung trén céc
phuong tién bay khong ngudi 1ai hoat dong trong cdc mdi truong khic nghiét. Khdi may
tinh nhing bao gf“)m va cum chinh; cum nguén, cum diéu khién - giao tiép, cum két nbi.
Séang ché tap trung vao thiét k& may tinh nhing c6 kha ning thay thé, nang cép, 4p dung tiy
bién cho nhiéu dong sin phim phurong tién bay khong ngudi 14i; kha ning 1am viée bén bi,
dam bao dd tin cdy, tranh cac hong héc, su cb xay ra khi thiét bi bay khong ngudi 14i hoat

dong trong diéu kién méi truong khic nghiét.
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Linh vue ky thuat dwoc dé cip

Sang ché dé cap dén khdi mdy tinh nhing. Cu thé, khdi may tinh nhing dugc d& cap
trong sang ché ding cho phuong tién bay khéng ngudi lai dép Umg céc tidu chudn méi
trrong khic nghiét.

Tinh trang k¥ thuat cia sdng ché

Trong linh vuc quén sy, ddn dung, phuong tién bay khong ngudi 14i 1a hé thong phirc
tap gdm nhidu mo-dun thanh phin khac nhau. Khéi may tinh nhting 1a mét trong céc thanh
phan quan trong nhét cia phuong tién, c6 chirc ning didu khién phuong tién bay khong
ngudi lai bay theo quy dao da dinh.

Trong qua trinh hoat d6ng, phuwong tién bay khong nguoi 1ai luén phai chiu tic dong
cta cac ditu kién méi trudng khic nghiét, cic yéu t6 ndy twong tir s& anh hudng 16n dén céc
mo-dun dién tir thanh phin cta thiét bi bay. Dudi tic déng anh huéng mdi truong bén
ngoai, mo-dun dién tr trén phuong tién bay khong ngudi 141 c6 nguy co cao bi héng hoc,
hoat dong sai, chap chon; didu nay din dén phuong tién bay c6 thé bi roi hong hoic khong
bay dén dung vi tri theo qu§ dao d3 dinh.

V6i vai tro, chitc ning quan trong ciia khdi méay tinh nhang trong thanh phan ciu tao
nén phuong tién bay khong ngudi lai; khdi may tinh nhiing cn c6 cac giai phap thiét ké dé
c6 thé hoat dong tdt dudi tac dong cua mdi truong didu kién bén ngoai; dé dam bao dicu d6
thiét k& khdi may tinh nhing cin dap tng mot sé bai thir nghiém quan trong nhét theo tidu
chun quan sy; bao gdm tidu chuin v& mdi trudng MIL-STD-810, tiéu chuin vé ngudn dién
trén khoang MIL-STD-704F, tiéu chudn vé tvong thich dién tir truong MIL-STD-461E.

Thong thudng khdi may tinh nhing thudng dwoc thiét ké dé dap tmg mot s6 yéu céu
nhit dinh v& chic ning giao tiép, diéu khién d6i voi mot phuong tién bay khong nguoi 1ai
x4c dinh nén kha ning thay thé, ning cip, 4p dung cho nhidu dong sin phim bi han ché;
ddng thoi trong céc thiét k& dang hdu nhu chd trong vio viéc dam bao chirc ning ciia sdn
phim, chira bd sung cac yéu ciu v& viéc dam bao thiét bi sau san xuit ddm bao cic bai thir
nghiém bét budc theo tiéu chudn quan sy d6i vdi thiét bi trén khoang nhu tidu chuin MIL-
STD-810H, MIL-STD-704F, MIL-STD-461E. Lién quan dén vin d& nay, sang ché hé thong
diéu khién phuong tién khong ngudi 141 duge bdc 16 trong sang ché Hoa Ky sb US
2019/0230793; sang ché didu khién phuong tién khong ngudi 14i bdc 16 trong sang ché Hoa
Ky s6 US 2006/0271251.
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B4n chit k§ thuit ciia sing ché

Muc dich ctia séng ché 13 dua ra cdc giai phap k¥ thust khic phuc mot sé van dé
dwoc mo ta & trén, bang viée thiét ké khéi may tinh nhiing c6 kha ning d& dang thay thé,
nang cip, 4p dung tiy bién cho nhiéu dong sn phim phuong tién bay khong nguoi 14i;
ddng thoi dap tng mot s bai thir quan trong nhéat dbi vai thiét bi dién tir trén khoang theo
tieu chuén MIL-STD-810H, MIL-STD-704F, MIL-STD-461E; cho phép khéi may tinh
nhting c6 thé hoat dong bén bi, tin cdy trong moi diéu kién méi trudng.

Pé dam bao kha ning d& dang thay thé, nang cp, 4p dung tiy bién cho nhiéu dong
san phdm phwong tién bay khong nguoi 141, sang ché sir dung thiét ké mo-dun héa theo chirc
nang dén tung bo mach. Cac bo mach, giéc giao tiép dugc két ndi véi nhau qua céc mach
két ndi trung gian, hinh thanh ba cum chinh 13 cum ngudn, cum didu khién — giao tiép va
cum két ndi. Cu thé:

Cum nguén bao gSm mach bao vé nguén, mach nguén thir cap thir nhét, mach nguén
tht cip thtr hai, mach ngudn thir cp thir ba va mach két ndi ngudn lién két cdc mach chirc
ning trén v&i nhau; cum ngudn c6 chirc ning bao vé, cung cAp ngudn cho cdc mach cia
khbi may tinh nhiing va mét sb thiét b dién tir trén khoang ctia thiét bj bay khong nguoi 14i.

Cum didu khién — giao tiép bao gbm mach xir Iy chinh, mach cung cép chuin giao
tiép, mach diéu khién tuong ti, mach kich hoat Iénh don, mach nguc‘“)n thir cép phu va mach
két ndi diéu khién lién két cac mach chirc ning trén voi nhau.

Cum két ndi bao gdm séu gidc két ndi mit may, mach két ndi trung gian lién két cum
ngudn va cum didu khién — giao tiép v&i nhau. Thiét k& khong sir dung day din dé lién két
cac bo mach chirc ndng vdi nhau gitip qua trinh tich hop, thit nghiém, thay thé, nang cip dé
dang hon.

Céc bai thir quan trong nhit theo tiéu chuén méi truong MIL-STD-810H bao gbm
bai thir nhiét d6 cao hoat dong theo phwong phap thr 501.7, bai thir rung x6c hanh trinh
hoat dong theo phuong phép thir 514.8, bai thir rung x6c van chuyén theo phuong phép thir
514.8, bai thir d6 4m theo phuong phéap thir 507.6. D& dam bao khdi may tinh nhiing ¢ kha
ning dap ng cAc bai thir nghiém trén, thiét ké 4p dung mét sb giai phap k¥ thuat dic thu
bao gém, lya chon vat tu linh kién dién tir, co khi c6 kha ndng hoat dong tbt trong dai nhigt
d6 tir -40°C dén 85°C; Iya chon két cu khung ga vdi cac ranh dinh hudng cho ting cac
mach chirc nang; sir dung cac thanh chdng rung x6c chuyén dung cho viéc ¢b dinh cac mach
vao thanh r3nh khung ga nhdm muc dich tranh dich chuyén theo hai chiéu; st dung thanh
chin dé tranh mach di chuyén theo chiéu con lai; st dung cac tAm kim loai va try ddng giam
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rung x6c¢ cho cac mach két nbi trung gian con lai; tht c& cAc két cAu co khi va mach dién tir
dugc két ndi chit chd véi nhau trén bd khung g2 kim loai chéc chin giap cho thiét bi c6 thé
chiu dugc cac bai thir nghiém rung xéc theo tidu chudn MIL-STD-810H; ngoai ra thiét ké sir
dung phuong phap tAm phi toan bd cic bo mach, bit kin cdc khe hd boi keo chuyén dung,
sir dung vat liéu chdng gi sét giap thiét bi c6 thé hoat dong tdt sau bai thir nghiém o am.

Pé dam bao kha nang dap Ung tAt ca4 mudi hai bai tht LDC101, LDC102, LDC103,
LDC104, LDC105, LDC201, LDC301, LDC302, LDC401, LDC501, LDC601, LDC602
theo tiéu chufin MIL-STD-704F va hai bai thitr quan trong nhit CE102, CS101 theo tiéu
chudn MIL-STD-461E dbi voi thiét bi dién tir trén khoang, thibt ké sir dung mét s& giai
phép k¥ thudt bao gdm; phan bd tinh toan ngudn nudi dén cac bo mach hay thiét bi trén
khoang khac mét cach hop 1y, st dung khong qua 50% cong suét thiét ké ti da cta timg bo
mach ngudn gitp giam thidu 4p lwc hoat déng cta cic mod-dun ngudn chinh; lwa chon
phwong 4n sit dung cic md-dun ngudn cach ly va bd loc ngudn dau vio theo tidu chuin
quan sy v&i kha ning dap tng chin bai tht LDC101, LDC102, LDC103, LDC104,
LDC105, LDC301, LDC302, LDC401, LDC501, LDC601 theo tiéu chudn MIL-STD-704F
va hai bai thu CE102, CS101 theo tiéu chudn MIL-STD-461E; sir dung di-6t ban din méc
ndi tiép tai dAu vao cua bd loc ngudn gitp thiét bi dat bai thir LDC602; sit dung tu dién vé
nhdm dung lwong 16n theo chuén quan sy va dién tré cong sut han dong tai dau ra clia bd
loc gifip thiét bi c6 kha ning dat bai thir LDC201 theo tiéu chuan MIL-STD-704F; tit c4 cac
bd phan tan nhiét cia mo-dun ngudn, bd loc dugc gin tiép xic ra vé khung ga qua céc co
cau co khi riéng gitp thiét bi van c6 thé dat duge cac bai thir khi hoat dong trong mdi
trudong nhiét d¢ cao dudi 65 oC.

M3 ta vin tit cac hinh vé

Hinh 1 14 hinh v& md ta so dd khéi két nbi cdc mach chic ning cta khéi may tinh
nhing;

Hinh 2 13 hinh v& mb ta so &6 mach bao v& ngudn;

Hinh 3 14 hinh v& mé ta so dd khdi mach cung cip ngudn thir cip cach ly;

Hinh 4 13 hinh anh ngoai quan vé khdi may tinh nhiing;

Hinh 5 12 hinh anh mé ta két ciu co khi so bd bén trong ctia khbi may tinh nhing;

Hinh 6 13 hinh anh mé ta vi trf va két cAu gé lip, chdng rung x6c ddi v6i cac mo-dun
mach bén trong khéi may tinh nhing;

Hinh 7 13 hinh anh mé ta bo khung g4 mach chinh ctia kh6i may tinh nhiing trude khi

¢0 dinh c4c bo mach;
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Hinh 8 13 hinh 4nh md ta bd khung g mach chinh ciia khdi may tinh nhing sau khi
cd dinh cac bo mach;

Hinh 9 1 hinh 4nh mé ta chi tiét thanh chéng rung chuyén biét dugc st dung cho
viéc chdng rung xoc.

M ta chi tiét sang ché

Khéi may tinh nhung c6 thiét ké dwoc mb ta chi tiét qua su tham chiu cac hinh v& tir
Hinh 1 dén Hinh 9.

Hinh 1 mé ta so dd khdi két ndi cac mach trong khéi may tinh nhing. Khbi may tinh
nhung dugc chia thanh ba cum chinh 1a cum nguén, cum diéu khién — giao tiép, cum két ndi
v6i tng cong mudi hai mach thanh phan va sau giic két nbi véi cac chirc ning khac nhau.

Cum ngudn c6 chirc ning bao vé ngudn dau vao, cung cAp ngudn cach ly dén céac
mach ctia khéi may tinh nhung va cung cip ngudn céch ly dén mét sd thiét bi ngoai vi khic
trén phuong tién bay khong ngudi 14i, cum ngudn bao gdbm nim mach chinh véi cc chirc
ning khic nhau. Mach bao v& ngudn 39 c6 chirc ning bao vé ngudn chéng lai cic anh
hudng tir sy bién dong ngudn ddu vio cua thiét bi, 1a yéu t6 chinh dong gop vao viéc dam
bao thiét bi dat c4c bai thir theo chudn MIL-STD-704F va MIL-STD-461E. Mach ngudn thtr
cAp thir nhét 38 cung cAp ngudn cach ly thir cAp cho mach xir 1y chinh 32 va mach cung cap
chuén giao tiép 33. Mach ngudn thtr cip thi hai 37 cung cp ngudn cach ly cho mach didu
khién twong tr 31 va mot sb thiét bi khac sir dung ngudn cach ly trén phuong tién bay
khong ngudi 14i. Mach ngudn thi cap thir ba 36 cung cip ngudn cach ly dén khéi cam bién
trén phwong tién bay khong ngudi 14i. Mach két ndi ngudn 41 cé chirc ning lién két bon
mach d3 n6i ¢ trén hinh thanh cum ngudn ctia khdi may tinh nhiing.

Cum diéu khién — giao tiép c6 chirc ning c6 chirc ning cung cép chuén giao tiép két
ndi, 1énh diéu khién don dén cac thiét bi khac trén phuong tién bay khong nguoi 141, cym
didu khién — giao tiép bao gdm sdu mach chirc ning chinh. Mach ngudn thir cdp phy 35 co
chirc ning nhén diu vao 1 ngudn cach ly tir cic mach ngudn thir cép thtr nhit 36, mach
ngudn thir cip thir hai 37, mach ngudn thir cép thir ba 38 dé tao ra cac ngudn thi cip phu
dién 4p thap hon cap dén bdn mach con lai ciia cum didu khién - giao tiép. Mach xir 1y chinh
32 ¢6 chuc ndng xur ly cac thuat toan diéu khién, dan duong, didu khién cac thiét bi trén
phuong tién bay khong ngudi 131 théng qua cac giao tiép chuén, 1énh diéu khién don hay
twong ty. Mach kich hoat 1énh don 34 don ¢6 chtc ning cung cap cac d4u ra mic dién ap
27VDC diéu khién dén thiét bj khi nhan duoc 1énh didu khién mrc dién 4p 3,3VDC tlr mach
xir 1y chinh 32. Mach cung cAp chudn giao tiép 33 c6 chirc ning cung clp céc giao thirc vat
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I¥ chia chudn giao tiép két ndi gifta khéi may tinh nhing dén cic mé-dun thiét bi khac trén
phuong tién bay khong ngudi 14i, phdn quy dinh giao thirc clia timg chuan giao tiép s& do
mach xtt 1y chinh 32 quy dinh. Mach diéu khién twong tu 31 cung cap céc giao thic vat Iy
lénh di€u khién twong tr dén mot s6 mo-dun trén phuong tién bay khong nguwdi 14i, vide
quyét dinh dang tin hidu twong tu, phwong phép didu khién s& do mach xir Iy chinh quyét
dinh. Mach két nbi diéu khién 42 c6 chirc ning két n6i tit ca nim mach d3 néi & trén hinh
thinh cum diéu khién — giao tiép ctia khéi méy tinh nhing.

Cum két ndi c6 chirc ning két néi hai cum ngudn va cum didu khién — giao tiép véi
nhau, ddng thoi cung cip giao dién két ndi khéi may tinh nhing véi cac thiét bi ngoai vi
khéc trén phuong tién bay khong ngudi 14i; cum két ndi bao gdm mach két ndi trung gian 40
va séu gidc két ndi mit may tir gidc két ndi thir nhat dén gidc két ndi thir sau.

Pé dam bao kha ning giup khbi may tinh nhiing dat duwge mudi hai bai thir nghiém
theo tiéu chudn MIL-STD-704F va hai bai thit chinh quan trong theo tiéu chuin MIL-STD-
461E; theo phuong 4n thuc hién wu tién cia sang ché, mach bao vé ngudn 39 c6 so d6 khdi
mb t4 nhu theo Hinh 2. V6i ngudn ddu vao mirc 27V, thiét ké sir dung di-6t chéng nguoc
101 ¢6 dién &p tbi da it nhéat gip d6i mirc dién 4p dAu vao va kha niang din dong ghp it nhét
ba 14n mtc dong dién yéu cdu, gitip khdi may tinh nhiing dat durge bai thir LDC02. B$ loc
ngudn du vio thir nhit 102 két hop vdi ba mach cung cp ngudn thir cap cach ly 36, 37, 38
giup khdi méay tinh nhiéng c6 kha ning dat dugc mudi bai thir theo tidu chudn MIL-STD-
704F va hai bai thit theo tiéu chudn MIL-STD-461E. Tu dién dung lugng 104 va dién trg
han dong 103 dugc mic phia sau bd loc ngudn dau vio thir nhit 102 cung cép giai phap
gitup khéi may tinh nhung dat dugc bai thir LDC201 theo tiéu chuin MIL-STD-704F.

Theo phwong 4n thyc hién wu tién cua sang ché, cic mach cung cip ngudn thir cip
cach ly bao gbm mach ngudn thir cAp thir nhét 38, mach ngudn thir cip thi hai 37, mach
ngudn thir cap thir ba 36 c6 phuong 4n thiét ké so d6 khdi chirc ning theo Hinh 3. St dung
linh kién di-6t chdng nguoc 111 ¢ chirc ning bao vé chéng nguogc nguén cho mach, bd loc
ngudn diu vao thir hai 112 chuyén biét gitip han ché cac nhidu ngudn dau vio va ngin ngira
ngudn nhidu tr mé-dun cach ly tr& lai hé théng dién trén khoang; bd chuyén ddi ngudn
DC/DC céch ly 113 va bd loc ngudn déu ra 114 két hop tao thanh cum ngudn cung cip cac
ngudn cach ly thir cAp c6 cong suét gip t6i thiu hai 14n cong sult yéu cdu vai cac dac diém
ngudn diu ra ddm béo trong ngudng hoat dong cho phép clia cac mach va thiét bj ngoai vi

trén phuong tién bay khdng nguoi 1ai.
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Theo phuong 4n wu tién cia sang che, thiét ké co khi va phdi tri cac thanh phan cia
khéi may tinh nhiing dwgc mé ta theo Hinh 4, Hinh 5 va Hinh 6. Thiét ké dam bao khdi may
tinh nhing c6 kha ning dap tmg bén bai thir theo tiéu chuan méi truong MIL-STD-80H,
bao gbém bai thir nhiét d6 cao hoat dong theo phuong phap thir 501.7, bai thir rung x6c hanh
trinh hoat dong theo phuong phap thit 514.8, bai thir rung x6c vén chuyén theo phwong
phap thir 514.8, bai thir @6 4m theo phuong phéap thir 507.6.

Theo phwong 4n thiét k& wu tién cia sing ché, thiét ké sir dung khung gé mach 6
duoc 1am tr hop kim nhém theo Hinh 7; cic mach chirc ning thanh phan dugc ¢ dinh lap
rap theo cac ranh 15 clia khung g4 mach 6 theo Hinh 7, st dung cac thanh chéng rung
chuyén biét 16 theo Hinh 9 d& ép va cb dinh chdng dich chuyén theo hai huéng cho céc bo
mach, sir dung thanh chin ngang 17 dé cb dinh chéng dich chuyén hudng con lai cho cac bo
mach cta cum diéu khién — giao tiép, su dung thanh chén doc 18 dé cb dinh chéng dich
chuyén theo hurdng con lai cho cic bo mach ciia cum ngudn.

Theo phuong 4n thiét k&, phdi tri wu tién cia sing ché tit c4 mudi hai mach chirc
ning ctia khéi may tinh nhing dugc két ndi, lién két, g lip trén khung ga mach 6 theo Hinh
8. Khung g4 mach 6 dwogc 1dp dit, cb dinh vao vo hép co khi chinh qua phin tai g4 22 coa
khung ga; viéc tdch khung gd mach 6 ra khéi vé hop co khi gitp qué trinh tich hop, thir
nghiém d& dang hon. Két cAu khung g mach 6 va viéc sir dung céc giai phap ga 13p mach
nhu trén dam béo khdi méy tinh nhing ludn hoat dong 6n dinh, chéng chiu dwoc cic rung
x6¢ trong qua trinh van chuyén va bay hanh trinh; cu thé 14 dam bao khbi may tinh nhing
dat c4c bai thir nghiém rung x6c theo phwong phép thir 514.8 ctia chuin MIL-STD-810H.
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Yéu ciu bao ho

1. Khdi may tinh nhiing cho phuong tién bay khong ngudi 14i duge chia thanh ba cum
chinh 13 cum nguén, cum diéu khién — giao tiép, cum két ndi, cu thé:

cum nguén duoc cAu tao tir ndm mach chinh bao gém: mach bao vé nguén, mach
nguén tha cép tht nhét, mach ngu‘én tha cép thir hai, mach cép nguf?)n thi cép thtr ba, mach
két nbi ngudn; trong d6: mach két ndi ngudn c6 chirc ning lién két cac bén mach con lai véi
nhau, két ndi v&i cum két nbi dé nhén nguén d4u vao tir hé théng dién, phén phéi nguﬁ“)n dau
ra dén c4c mach ciia cum didu khién — giao tiép va céc thiét bi ngoai vi str dung ngudn cach
iy trén phuong ti€n bay khong nguoi 14i;

cum diéu khién — giao tiép duoc cAu tao tir sdu mach chinh bao gém: mach ng116n
thir cip phy, mach kich hoat 1énh don, mach cung cap chuin giao tiép, mach xur 1y chinh,
mach didu khién trong ty va mach két ndi diéu khién; trong d6: mach két ndi diéu khién co
chirc ning két ndi todn bd ndm mach con lai v6i nhau, két ndi v6i cum két ndi dé nhan
ngudn dau vao tir cum ngudn va cung cip cic giao tiép, 1énh didu khién dén cac thiét bi
ngoai vi trén phuong tién bay khong nguoi 14i;

cum két néi bao gdm mach két ndi trung gian va sau gidc két ndi mat may; mach két
ndi trung gian két ndi dén cac gidc két ndi mit may theo céc cap dién roi, két ndi dén cum
diéu khién — giao tiép va cum ngudn qua cac gidc lién két han trén mach.
2. Khéi méy tinh nhung cho phwong tién bay khéng ngudi 1ai theo diém 1, trong do:
mach bao v& ngudn duoc sir dung cho céc thiét bi dién tir trén khoang st dung ngudn dau
vao 27V+2,7V: két hop véi mach cép nguén thir cép thir nhat, mach cép ngu(“)n tha cép thir
hai , mach cip ngudn thir cép thir ba tao thanh cum nguén c6 kha nang dat dugc tAt c4 cac
bai thir nghiém dbi v&i ngudn dién cia thiét bi dién tir trén khoang theo tiéu chuan MIL-
STD-704F va hai bai thir nghiém twong thich dién tir tredng quan trong CE102, CS101 theo
tiéu chudn MIL-STD-461E.
3. Khéi may tinh nhing cho phwong tién bay khéng ngudi l4i theo diém 1, trong d6:
thiét ké st dung khung g4 mach dugc lam tir hgp kim nhdm, cdc mach chirc niing thanh
phan duoc cb dinh Ip rap theo cdc rinh ciia khung ga mach, sit dung cic thanh chéng rung
chuyén biét dé ép va ¢d dinh chéng dich chuyén theo hai hudng cho cac bo mach, st dung
thanh chin ngang d& c¢6 dinh chdng dich chuyén huéng con lai cho cac bo mach ciia cym
diéu khién — giao tiép, sir dung thanh chén doc dé ¢b dinh chdng dich chuyén theo huéng

con lai cho cac bo mach ciia cum nguodn.

4. Khdi may tinh nhung cho phuong tién bay khong ngudi l4i theo diém 1, trong do:

7
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phdi trf wu tién ctia séng ché tAt ci mudi hai mach chirc ning cua khéi may tinh nhing duge
két ndi, lién két, ga lép trén khung ga mach; khung g4 mach dugc le“'lp dat, cb dinh vao vo
hop co khi chinh qua phén tai g4 cia khung g4; viéc tich khung ga mach ra khéi vo hop co
khi gitip qué trinh tich hop, thir nghiém dé dang hon; két ciu khung g4 mach va viéc si
dung cac giai phap ga 13p mach nhu trén dam bao khdi may tinh nhung luén hoat dong 6n
dinh, chdng chiju dwoc cic rung x6c trong qué trinh van chuyén va bay hanh trinh; cu thé 1a
dam bao khdi may tinh nhiing dat c4c bai thir nghiém rung xoc theo phwong phap thir 514.8
cia chudn MIL-STD-810H.
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