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(54) CO CAU CHAP HANH KIEU DIEN KHI

(57) Sang che co cAu chap hanh dién khi, duoc str dung trén céac khi cu bay, cac dong tén
lira c6 van tdc cao can Am va trén am (0,8 M dén 3M), do c6 cong suat 16n, kha ning diéu
khién va dap tng khi dong 16n. Co cdu chip hanh dién khi c6 kich thudc nho gon, c6 cong
sut 10n, c6 kha nang lam viéc voi khi nong c6 nhiét do cao ma van dam bao duoc tinh 6n
dinh cua san pham bao gém: cum diéu khién bao gdm servo tir, bé phén dong, voi phun;
cum xi lanh bao gom pit tong, xi lanh va bién tré. Hai cum nay dugc gan chat véi nhau
bang hai dai siét 6m ldy cum xi lanh.
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Linh vue ki thuit duoe de cap

Sang ché d& cp toi co cAu chip hanh kiéu dién khi st dung trong linh vuc hang

1 A

khéng. Cu thé, co cdu chip hanh duoe d& cip trong sing ché lién quan t6i mot dang co
ciu chap hanh cb d6 chinh xac cao, hoat dong nhu mét bd chuyén doi khuéch dai cong
suat hai cap, c6 hé s6 khuéch dai tong the khoang 100+1000 duoc st dung trong cac khi

cu bay khong ngudi 141 hodc cac dong 1én Ila ¢6 van tc 1am viée tir 0,8 M tr& 18n.

(&>

imh tra Wa sdng chi
Tinh trang k¥ thuat ctia sdng ch

t=]
Trong nhirng nim gan day, cing véi sy phét trién clia cong nghé vat lidu, cong
nghé co khi chinh xac va cong nghé md phong, hi€u ning ctia dong co duge to1 vu thiét

diéu

Q4

fam viéc

D>

ke, cho phép céc co cau chap hanh (servo) c6 cong sult Ion hon, va co th

-
A

kién tai trong khi déng 1én. Co cdu chip hanh trong linh vuc hang khéng vii tru, & van tbc
thép va tai trong khi dong nho, co cAu dién thuong duge st dung didu khién co ciu 14i cla
mét sb canh may bay ¢ nho, may bay khéng ngudi 1ai (UAV) hodc cac thiét bi thdm
khong, tuy nhién ddi véi khicu bay hoac tén Ira c6 van tde cao va tai trong khi dong 16n,
co cAu dién khi dugc siv dung. Ngoai ra, dbi véi linh vuc hang khong vit tru, day 14 linh

1

vue dic biét nén cac co cau chap hanh can phai c6 kich thude va khoéi lugng nho gon, kha
ning chiu tai trong 16n, de dang diu khién va lam viéc trong moi diéu kién thoi tiét véi
dd on dinh cao.

Hién nay, trong linh vyc hang khdng trén thé gidi ¢6 mét sb loai co cAu chép hanh.

5
e A s
n 12

Tuy nhién, mdi co cau ciing ¢6 nhitng wu nhuge diém nhit dinh, cu thé 1a:

71

déng da cap. Nguyén 1y hoat C{cn ig cla co cau chap hanh dién s dung chuyén Ao

A

mb-to dién, qua hé théng banh ring chuyén dong cé tic dung nhu mdt hop s va truyén

(’0»

~

dbéng dén co cau lam vii. Tuy nhién, co cau chap hanh dién c6 mot s6 nhu ¢ diém nhu

thiét bi bay ¢6 van t6c cao

cong suit thap, dap tmg luc thip, khéng thé str dung cho cac
vai tai khi dong lon.
Dbi v6i co cAu chip hanh thuy luc ¢6 cAu tao gom xi lanh, hé thong dudng dng

thiy luc, dau thuy lue. Nguyén Iy hoat dong clia co cdu chép hanh thiy luc nho tic dung
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cua dong dau thiy luc tic déng vao xi lanh, day hodc kéo pit téng tdc dung hai chiu

(@)
"

nhim diéu khién co che Tuy nhién, co cdu chip hanh thiiy luc ciing cd mot s6 nhuoc

I3
~

diém nhu, khoi lugng 16n, hién tuong 1o ri, ¢ cau tao phuc tap voi nhiéu bd phén ciu

[N
o

A

1

thanh, kha ning lam viéc trong céc dieu kién khidc nghiét (dic biét [a nhiét 46) gap nhiéu

kho khin

Dé khic phuc nhitng nhuoc didm clia cac co ciu chay tac gia da de

hanh AX At
g p hanh da biét

mn

Ly L

r
A n

xudt mot sdng ché md&i v&i co can chap hanh st dung dién khi. Co cau chép hanh kiéu

dién khi ¢6 kich thude nhd gon, cé cdng suat idn, ¢6 kha nang lam viée véi khi ndéng cd
nhiét d6 cao ma van dam bao duge tinh 6n dinh cua san phiam.

Ban chat ki thuit cta sdng ché

JESp 2N

e

Muc dich cia sang ché 1a dé xuit co cu chip hanh dang didn khi v&i kich thude
va khoi lugng nho, ¢b cong suat 1én, kha ning dap Gng nhanh, c& thé hoat dong dugc véi
khi c¢6 nhiét dd cao.

A

Dé dat dugc muc dich néu trén, co cau chap hanh ki€u dién khi duge cau tao bdi:
cum diéu khién bao gom servo tir, b phan dong, voi phun trong do:

LA han de duce oin dudi than chinh:
bé phan dong duge gan dudi thin chinh;

4y

voi phun duge gén trén r6to bing cc

T~

chin duogc khoa vi trf bang dai ¢, voi phun n 161 v dAu khi vao thong qua dng ndi;

~ ~

ddng co servo tir bao gbm roto va stato, trong d6 roto duge do trén hai tru d& vong
bi qua hai vong bi, tru d& vong bi thir nhit dugc gin én than bang cac bu 16ng, tru 4o

vong bi tha hai duge gin trén nap chup dinh vi bang mdi ghép ren va duge khoa bang dai

oc;
stato gom hai miéng sat tir, hai nam ch@m vinh ctru gan vao giﬁ'a khe chia hai miéng
st tir, hai khung quin diy duge 106ng vao réto va dit vao hdc gitta hai 1 niéng sat tir; stato

duoc gan 1én than C’nmb thong qua nap chup dinh vi va duoc kep chat bing cac bu 16n
s bl 5 9
dai 6c¢;

cum xi lanth bao gbm pit tdng, xi lanh va bién trd, trong do:
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pit tong trugt trén bé mat cia xi lanh dugc d& bang hai bac trugt, bac trugt thir nhét
gin chit 1&n than xi lanh, bac trugt thir hai gan chit 1én mit bich xi lanh;

mit bich xi lanh ghép vao dudi xi lanh va dugce gilt chat vao xi lanh bai dai oc, khe

5
IA

hé eitta mat bich xi lanh va xi lanh duogc lam kin bang giodng, truc day ghép voi pit tdn
[ g ¥ 2 o pi <

bién tr& gan trén truc pit tong, duge ga 1én hai mit bich gé bién trd, con truot cua
bién ird dugce gan 1én nim van gilt khop va gift chat bing dai Oc, toan bd bién tré duge

Hon nira, theo pitrong 4n thuce hién sang ché, co chu chip
trong dé tai cum diéu khiéa:
stato ¢6 day quan vao hai khung quan day 12 ddy dong pht son polyimide chuan

240 (MW 16-C), chiu nhiét 240°C, kich ¢& AWG 36, quan 2000 vong va khéng lam

Cf
CD >~

n dang khung quén day;

sau khi quin du sé vong boc mét 16p bao vé day & bén ngodi (chiu nhiét 240°C),
16p bao vé nay khong vugt qua kich thude bao cta khung quén day, day ndi la day dong
ma niken chufn MIL-W-16878/23 loai ET {chiu nhiét 260°C), hodc ¢ vAn UL st tyle 11540
(chin nhiét -150°C —300°C), ¢6 kich thude AWG 26.
Hon nfta, theo phuong an thuc hién sang ché, co cdu chip hanh kiéu dién khi theo

trong d6 tai cum xi lanh:

khe hé gifta pit tonyg va xi lanh duge lam kin boi giodng khe ha gifta pit tong va hai
bac truot dugce lam kin bing gioing,

cum diéu khién duoc gan chit véi cum xi lanh thd

\

kéo bén tru ghép trén cum dilu khién va bdn tru ghéo trén cum xi lanh lai gan nhau nho
Foand < o h

d6 siét chat hai vong kep ¢ dinh
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khi nén lam viée duge dua vao cum didm khién théng qua éng dan khi duoc cb
dinh 1én cum diéu khién va duoc 1am kin bing giodng, éng dan khi dugc nbi véi ngudn
khi,

cum diéu khién duge dinh vi v6i cum xi lanh thdng qua hai chét dinh vi va vi tri
két ndi duge 1am kin bing hai gioing lam kin.

M6 ta vin tit cac hinh vé

Hinh 1 1a hinh v& S0 dd khdi nguyén 1y hoat déng cia co cAu chip hanh dién khi;

Hinh 2 12 hinh v& cu tao tdng quat ctia co cdu chép hanh kiéu dién khi,

Hinh 3a, hinh 3b, hinh 3¢, hinh 3d 1an luot 14 hinh v& bén ngoai theo mat trudec va
mit trén, hinh v& mat cit theo phuong doc va phuong ngang ctia co cAu chép hanh kiéu
dién khi;

Hinh 4a, hinh 4b, hinh 4c, hinh 4d 1an luot 12 hinh v& bén ngoai nhin tir phia trudc,
phia trén; hinh v& mat cht theo chidu doc va phuong ngang clia cum diéu khién;

Hinh 5 13 hinh v& cAu tao diy quin r6to;

Hinh 6 1a hinh v& bén ngoai va hinh v& mat cit cum xi lanh.

(~P~
fp>~

M@ ta chi tiét ce phu

=

Clné

Tham chiéu Hinh 1, theo phuong an thuc hidn sang ché, co chu chip hanh kiéu
dién khi co cAu tao bao gém hai cum thanh phé, chinh bao 51 - cum diéu khién 1 va
cum xi lanh 2, hai cum nay dugc éan chat v&i nhau baﬂo hai dai siét 6m Eéy cum xi lanh.

Tham chiéu hinh tir Hinh 3 dén Hinh 6, cdu tao co ban cta séng ché nay gém
nhitng bo phin cta timg phin dudi day va dwoc khép lai véi nhau.

Tham chiéu Hinh 4, cum diéu khién bao gém servo tir, bé phan dong 13 va voi

phun 15. Trong do:

r

Bé phén dong 13 dugc gan dudi than chinh (14).

,

Voi phun 15 duge gan trén roto 16 bang cac bu long. Vi tri ctia voi phun 15 dugce

cd dinh boi hai cff char 7. Cit chan 28 dugce khoa vi trf bang dzi 6c. Voi phun 15 dugce

ndi voi dau khi vao thong qua 6ng ndi 27.


LDT248
Textbox
Mô tả vắn tăt các hình vẽ

LDT248
Textbox
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Ddng co servo tlr bao gom roto 16 va stato 24, trong d6 roto 16 duge dF trén hai
tru d& vong bi qua hai vong bi 20, trong do tru do vong bi thir nhit duoc gan 1én than
bang céc bu 10ng, tru d& vong bi thi hai dugc gin trén nap chup dinh vi 22 bang mdi ghép
ren va duogc khéa bing dai e,

Tham chiéu Hinh 5, stato 24 gdm hai miéng sét tir 30, hai nam chdm vinh ctru 31
gin vao giita khe ctia hai miéng sit tir 30, hai khung quin day 32 duoc 16ng vao rdto 16
va dit vao héc gifta hai miéng st tir 30. Diy quin vao hai khung quén diy 1a day ddng
phtt son polyimide chuén class 240 (MW 16-C), chiu nhiét 240°C, kich c& AWG 36, quén
2000 vong, nhu hinh. Khi quin khong 1am bién dang khung quan déy. Sau khi quén du sb
vong boc mét 16p bao vé& ddy & bén ngoai (chiu nhiét 240°C), I6p bao vé nay khong vuot
qué kich thudc bao ctia khung quén day. Day ndi 12 ddy déng ma niken chuén MIL-W-
16878/23 loai ET (chiu nhiét 260°C), hoac chudn UL loai 11540 (chiu nhiét -150°C —
300°C), ¢6 kich thuéec AWG 26.

Stato 24 dugc g 18n than chinh 14 thong qua nip chup dinh vi 22 va duge kep
chit bang céc bu l6ng, dai be.

Cum diéu khién 1 con bao gém 611g dAn khi 7 duoc ¢b dinh 1én cum diéu khién 1
bang cac bu 16ng va duge 1am kin bing gioang 12, éng dan khi dugc nbi v&i ngudn khi
thong qua ¢ ndi dng din khi 9. Ong dan khi 7 s& thuc hién dua khi nén lam viéc vao cum
diéu khién 1.

Tham chiéu Hinh 6, cum xi lanh bao gdm cic thanh phéan: pit tong 33 va xi lanh
34, bién trd 44 trong dé:

Pit tong 33 trugt trén bé mat cta xi lanh 34 dugc béﬁg hai bac trugt 35, khe ho
gilra pit tong va xi lanh dugc 1am kin boi giodng 36 khe h¢ gifia pit tdng va hai bac truot
duogc lam kir fm y gioang 37. Bac do thir nhét gén chat 1én than xi lanh 34 bac d& th{r hai
gén chit 1én mit bich xi lanh 38.

Mat bich xi lanh 38 ghép vao dudi xi lanh va duge gilt chat vao xi lanh bdi dai be
giit bich xi lanh 39. Khe h& gilia mét bich xi lanh 38 va xi lanh 34 duoc lam kin bing
giodng 40. Truc day 41 ghép véi pit tdng 33 qua bp 42 va duoc giir chat bing nim van
gitt khop 43.
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Bién trd 44 duoc ga 18n mat bich ga bién tr& mot 46 va mit bich ga bién tro hai 47.
Con truot cia bién tr& 44 duge gén 1&n nim vin gifr khép 43 va gilt chit bévmg dai bc 45.
Hai mit bich g bién tré nay ndi voi nhau bing tru nbi 48. Mit bich ga bién tr& mot 46
duoc gin chit vao mit bich xi lanh 38 bang mbi ghép ren. Toan bd bién tré dugc bao vé
b&i ndp che dudi xi lanh 49,
Tham chidu Hinh 3, cic co cdu néu trén duoc lién kAt v6i nhau cu thé nhu sau:
im didu khién 1 dugc gin chit v6i cum xi lanh 2 théng qua luc siét ctia c4c bu 16ng kéo
bbn tru ghép 4 trén cum didu khién 1 va bbn tru ghép 5 trén cum xi lanh 2 lai gén nhau
nhd d6 siét chat hai vong kep 3 ¢ dinh hai cum. Khi nén lam viée duoc dua vao cum
diém khién thong qua 6ng din khi 7 duge cb dinh 1én cum didu khién 1 bing cic bu l1éng:
va duogc 1am kin bang wining 12, éng dan khi dugc ndi v&i ngudn khi thong qua b¢ ndi
éng dan khi 9, cum diéu khién 1 duge dinh vi v6i cum xi lanh 2 thong qua hai chdt dinh
vi 10 va vi trf két ndi dugc 13m kin bang hai giodng lam kin 11.
Theo phuong 4an dé xuit, tuong (g véi cAu tao néu trén, co cAu chép hanh kiéu
dién khi duoc hoat dong nhu sau:
Co cAu chap hanh kiéu dién khi 1a mot co cAu chip hanh do chinh x4c cao, hoat
ddng nhu mot bo chuyén ddi kKhuéeh dai cong suét hai cép, c6 hé s khuéceh dai téng thé

khoang 100+1000, trong dé:

Bo khuéch dai so cap (KBSC) [a mdt se g trén nguyén ly dong co
truyén ddng: thay d6i cuong dé dong dién — ¢ 01 goc léch voi

phun (Laws’ relay actutor), bo khuéeh dai so ¢ fi¢u khién servo
tlr) dong vai tro chuyén <ol chinh xac tin hiéu dién diéu khién udk (t) sang gbc 1€ch voi

4 p

phun khi 0(t) trén co s& nguyén iy (Laws’ relay actuator). Day la mot thiét ké servo diéu
N X e

khién c6 do chinh xéc va toc do dap ung rit cao, servo tir hoat dong theo nguyén 1y trén
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mg rat cao nho mdmen quan tinh cta réto nho so vo1 md

0

thoi dai dich chuyén oia r6to nho.

B

rong co cau chap hanh dién khi 1a to hop céc
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thanh phin: voi phun khi-bé phan dong-pit tong-xi lanh. B k chuéch dai thi cap ndy c6

et
w
Q
O
Qo>
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nhiém vu chuyén dbi gis i goe iéch voi phun khi 0 (1) quy dinh boi bd khuéch dai
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sang mire chénh 4p tai hai budng xi lanh nhd co cdu voi phun-bé phan

fis Iy

voi phun thay doi, dan dén luu hwong khi vao budng xi lanh thay dot sinh ra chénh 4p.

0
EWS

Chénh 4p trong hai budng xi lanh sinh ra luc trén pit tong F (t), ddy pit tong chuyén dong,
' 1én co cu hoat dong phia sau. Vi trf clia pit tong dugc xac dinh nhd gia tri phan
hdi cha bién tré gin trén truc pit tong. Gid tri phan hoi vi trf pit tong néu trén duogc sir
dung nhu mdt tin hi¢u dau vao ufb (t) cho bo diéu khién PID (b6 diéu khién vi tich phan ti
16 1a mdt co ché phan hdi vong didu khién tdng quat) dé diéu khién vong kin dbi véi co

cAu chip hanh kiéu dién khi, dam bao gitt vi trf pft tdng chinh xac theo vi trf diéu khién

4

/Eu ca

e
o

[

Khi hoat ddng, servo tir (KDSC) chuyén dbi chinh x4c tin hiéu dién didu khién udk
(t)-sang gbc 1éch voi phun khi € (1) dén cum xi lanh (KPTC) lam chénh 4p tai hai budng
xi lanh nho co cdu voi phun-bé phéan dong, chénh 4p sinh ra luc trén pit tong F(t), day pit
tong chuyén dong, sinh cong 18n co cdu hoat déng phia sau. Vi trf clia pit tong

R

dinh nho gid tri phan héi cua bién tr& gin trén truc pit tdng. Gid tri phan hoi vi trf pit tong

g g
néu trén duge sit dung nhir mét tin hidu diu vao ufb (t) cho bé diéu khién PID dé didu
khién vong kin dbi voi co cau chip hanh kiéu dién khi, dam bao gift vi tri pit téng chinh
x4c theo vi irf didu khién yéu cau.

Co chu chip hanb kiu dién khi c6 thé duoc st dung trén cac khi cu bay, cc dong

tén Ira ¢6 van toc cao, can 4m va trén am (0,8 M dén 3M), do co cong suat 16n, kha ning

dic¢u khién va dép tmg khi dong 16n.

cong suat 1on so vdi cae dan cau khac, dong thoi cau tao nhd gon, va ¢ d hoat ddng
& 2L ; g Jng

on dinh cao. Khoi iu'gfng co cau nhe voi toc do dich chuyén 1én dap Ging yéu cau cho céc

co cAu 14 tai moi ché d6 lam viéc.
Sang ché duoc md ta chi tiét bang cach sir dung cic phuong 4n duge mé ta & trén.
Tuy nhién, r8 rang 1a doi v&1 ngudi hicu biét trung binh trong linhk vuc sang ché khong bi

gi6i han & phuong an duge mé ta trong phan md ta séng ché. Sang ché c6 thé dugc thyc

LA An

hién & ché db cai bién hodc thay dbi ma khong nim ngoai pham vi sang ché duoc xac
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dinh bdi cac diém véu cau bao ho. Vi vay nhiing gi duge md ta trong phan moé ta sang ché

chi nham muc dich minh hoa, va s& khong ap dat bat ky gidi han nao ddi véi sang che.
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1. Co cau chap hanh kiéu dién khi dugc cau tao boi:
cum difu khién bao gbm servo tir, bé phan dong, voi phun trong do:

bé phan dong dugc "an iudi than chinh;
voi phun duge gan trén rdto bang cac bu 16ng va duge co dinh vi trf boi hai ¢t

an dugc khoa vi trf bang dai 6c, voi phun n6i voi dau khi vao thong qua ong nodi;

dong co servo ti bao gdm r6to va stato, trong d6 1dto duge d& trén hai tru 45 vong

,

bi qua hai vong bi, tru d& vong bi tht nhat duge gin én than bing cac bu long, tru d&
o 9 < 5 <

vong bi thtt hai duge gan trén nap chup dinh vi bang moi ghép ren va dugc khoa bang dai

O~

c;

stato gbm hai miéng sht 4ir, hai nam chAm vinh ctru gén vao giita khe ciia hai miéng

Ex

a0 v6to va d3

\
A

sat tir, hat Kbung quén day duoc 16ng

(@}
[}

.,;V

10¢

[e—

t vao

«Q3(

gii'a hai mzung sat tir; stato
duge gan 1én than chinh didng qua nao chup dinh vi va duoc kep chit bang céc bu [Ong
JU 5 % 2 & =3

dai

et
O~

<5

cum xi lanh bao gdm pit téng, xi lanh va bién tr4, trong G6:

pit tdng trugt trén | bé mat ciia xi lanh duoc d& bang ng hai bac trugt, bac truot thi nhét
gén chat 1én than xi lanh, bac trugt thir hai geﬂ chat 1én mét bich xi lanh;
hép vae dudi xi lanh va duge g gift chiit vao xi lanh boi dai bc, khe

mat bich xi lanh g

, -

h& gitta mat bich xi lanh va xi lanh duge 1am kin bang giodng, truc day ghép vai pit tong
qua bp va duoc gift chit bang ntim van giit khop;

bién tré gan trén truc pit tdng, dugce gé 1én hai mit bich gi bién trd, con trugt clia
bién tr& duoc gin 1én ntm van gitt khdp va gift chit | bang dai b¢,
bao vé bdi nip che dudi : lanh.
2. Co chu chip hanh kiéu dién khi theo diém 1 trong d6 tai cum diéu khién:

stato ¢6 day quin vio hai khung quin diy 1a day ddng pht son polyimide chuén
class 240 (MW 16-C), chiu nhiét 240°C, kich ¢c& AWG 36, quin 2000 vong va khéng 1am

bién dang khung quan day;

-10-
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sau khi quin dd s vong boc mot 16p bao vé diy & bén ngoai (chiu nhiét 240°C),
16p bao vé nay khong vuot qua kich thude bao ctia khung quén day, day ndi 1 day ddng
ma niken chudn MIL-W-16878/23 loai ET (chiu nhiét 260°C), hoic chudn UL loai 11540
(chiu nhiét -150°C — 300°C), ¢¢ kich thudc AWG 26.
3. Co chu chip hanh kiéu dién khi theo mdt trong céc diém tir diém 1 dén diém 2
trong do tai cum xi lanh:

khe ho gilta pit tong va xi lanh dugc 1am kin béi gioang khe hé gilta pit tong va hai
bac truot duge 1am kin bing giodng;

hai mat bich gé bién trd ndi voi nhau bang tru ndi, mat bich ga bién tré mot duoc
gén chat vao mit bich xi lanh bang mébi ghép ren.

4. Co clu chap hanh kiéu dién khi theo mét trong cac diém tir diém 1 dén diém 3

2
in

trong dé cac co cAu néu trén dugc lién két voi nhau cu thé nhu sau:

cum diéu khién duogc gén chat voi cum xi lanh théng qua luc siét ctia c4c bu long
kéo bbn tru ghép trén cum diéu khién va bdn tru ghép trén cum xi lanh lai gén nhau nho
d6 siét chat hai vong kep ¢b dinh hai cum;

khi nén lam viéc duge dua vao cum diém khién thong qua éng dan khi duoc cb
dinh 1én cum didu khién va dugc 1am kin bang giodng, dng din khi duoc ndi véi ngudn
khi;

cum diéu khién dugc dinh vi voi cum xi lanh théng gua hat chdt dinh vi va vi trf

két ndi dugce lam kin bang hai giodng lam kin.
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