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(57) Sang ché dé cap dén bo phan phun nuéc lam sach cia hé thong rira xe 6 6, bo
phan nay bao gdm: bing chuyén (A2) duoc diéu khién boi bo phan diu khién (B1),
khung cam bién (A3) gdm céc cam bién (A4, A5, A6) dé xac dinh diém do va khoang
cach tir timg cam bién dén diém do twong tmg dé bo diéu khién PLC (B18) ctia bo phan
diéu khién (B1) tinh toan va chon ra toc d6 vong quay ciia cac may bom nuée dé dat
duoc ap luc nude cin thiét lam sach bé mit xe 6 t6; khung phun nuéc phia trén (A7)
gdm 6ng phun nudc thir nhat (A8); tru phun nudc bén trai (A11) gdém Ong phun nuéc
thir hai (A12) va 6ng phun nuéc thit ba (A13); tru phun nudc bén phéi (A16) gdm bng
phun nude thir tw (A17) va éng phun nudc thir nim (A18). Sang ché co thiét ké don

gian, giam thiéu cac bo phan can bao tri ciia b phan phun nude lam sach.
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Linh vyc ky thuat duoc dé cap

Sang ché dé cap dén hé thdng rira xe 6 t6 khong cham kidu bang chuyén, cu thé

hon 13 b phén phun nude 1am sach cta hé théng rira xe 0 t0 nay.
Tinh trang k¥ thuit cia sang ché

Heé thdng rira xe biang chuyén kiéu cham véi chdi lau co sat xung quanh than xe du
¢6 nhuge diém 13 d& 1am triy xudc 16p son xe 6 t0, khong 1am sach cac khe nhung lai
c6 uu diém vé cong suat 1én dén 50 xe/gid, nhd d6, phuong phap rira xe qua hé thong
bang chuyén van 13 cong nghé chii dao trong nganh cong nghiép rira xe hién tai. Nguoc
lai, rira xe khong cham véi phuong phéap xe can rira dimg yén va mot hodc nhiéu canh
tay phun nude ap luc cao & trén cao di chuyén quanh than xe dé 1am sach nén du c6 vu
diém khong lam hir hai 16p son xe, hodc lam hu héng cac bd phén khac nhu kinh chiéu
hau hogc dng-ten, nhung cong suit han ché & 15 xe/gi van 12 mot thach thirc can tro su

phaét trién ctia hé thong rira xe nay.

Ngoai yéu cau phai co chit tiy rira do manh, diém co ban ciia phwong phap rira xe
khong cham 13 hiéu qua 1am sach phu thudc vao ap luc phun nude, ap luc may bom cang
16n cho két qua phun rira cang sach va khoang cach voi phun cang gan than xe thi ap luc

phun rra cang 16n.

Vi khoang cach tir voi phun dén than xe s& khac nhau tuy kiéu dang xe va tuy vi
trf trén than xe nén véi didu kién 4p lyc may bom cb dinh thi khoang cach voi phun dén
diém cAn rira phai duoc thay ddi dé tiém can tt nhat. Tai liéu sang ché US 20130291909
A1 ¢ dé cap dén phuong phap st dung mét khung phun c6 thé bién dang theo hinh binh
hanh d& m&i khi n6 nghiéng vé phia bén phai hodc bén trai thi cac cum 6ng phun s& thay

d6i khoang cach ti€p can voi than xe can rira tot hon.

Tai liéu sang ché sang ché US 6283135 B1 @& cap dén phuong ap giai quyét su
tiém can ctia cum 6ng phun trén mui xe bang cach cho phép né ning ha xubng theo bién
dang than xe. Tai li€u sang ché US 9969364 B2 d& cap dén phwong phap cac 6ng phun
dugc 14p trén co cAu hinh binh hanh @& khi thay d6i bién dang hinh binh hanh thi cum

6ng phun s& duoc tién xa hodc gan than xe hon,
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Nhin chung cac tai li€u sang ché d& cap & trén giai quyét vén @ thay d6i khoang
cach tiép can cuia voi phun d2 dat hiéu qua 1am sach tot hon theo céc loai bién dang than
xe khac nhau. Tuy nhién bd phan phun rira trong cac tai liéu nay van con nhiéu chi tiét
can phai bao dudng, vi vay can thiét phai tao ra mot thiét ké méi két hop cac wu diém
cua phuong phap ria xe bang chuyén va phurong phap rira xe khong cham sao cho it chi

tiét bao dudng nhit co thé.

Ban chit ky thuft ciia sing ché

Muc dich ctia sang ché 13 giam thiéu céc chi tiét chuyén dong cac 6ng phun trong
cong doan phun nude lam sach bang cach b tri cac ng phun nudce & hai bén cia bang
chuyén véi cic tia nudc phun theo hudng xién véi phuong chuyén dong ctia bing
chuyén, ddng thoi diéu khién thay d6i ap luc phun nude 8 tia nuéc cham diém dén can

rira lic ndo ciing du lyc tic dong can thiet ma khong can phéi di chuyen voi phun.

Pé dat dugce cac muc dich néu trén sang ché dé xuét bo phén phun nudc lam sach

ctia hé thong rira xe 6 t6, bd phan nay bao gom:
- bang chuyén (A2) duoc diéu khién bsi bd phan diéu khién (B1),

- khung cam bién (A3) duoc dit & diu vao cua bang chuyén, khung cam bién nay
bao gdm cam bién thi nhit (A4) @& do khoang céch tir cam bién ndy dén mot diém trén
véch bén trai ctia xe 6 t0, cam bién thir hai (AS5) dé do khoang cach tir cam bién nay dén
diém do trén vach bén phai clia xe 6 t0, va cam bién thir ba (A6) d¢ do khodng cach tir
c4m bién nay dén didm do trén vach phia trén ctia xe 6 t6, céc diem do va cac khoang
céch do duge tir chc cam bién duoc dung 1am dit liéu dau vao cho bd diéu khién PLC

(B18) ctia bd phan diéu khién (B1),

- khung phun nuéc phia trén (A7) duoc b6 tri lién k& sau khung cam bién (A3)
theo chiéu chuyén ddng cia bing chuyén, bao gdm 6ng phun nuéc thir nhat (A8) véi

céc voi phun (A 10) phun nudc thing tir trén xudng,

- try phun nuge bén trai (A11) duoc bd tri & sau khung phun nude phia trén theo
chiéu chuyén dong ctia bing chuyén, gom 6ng phun nude thir hai (A12) va 6ng phun
nude thi ba (A13), cac voi phun (A10) duge b tri thanh hang doc theo chiéu dai ctia
mdi éng phun nudc nay, trong d6 hai hang voi phun nghiéng vé hai huéng sao cho tao
ra hai hang tia nu6c hop thanh mot goc 60 d6 va duong phan gidc cua goc nay vuong

goc véi phuong chuyén d6ng cla béng chuyén (A31),
2
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- tru phun nudc bén phai (A16) duogc bb tri 1&ch theo chifu chuyén dong ctia bang
chuyén (A2) so véi tru phun nude bén trai (A11), gdm 6ng phun nudc thit tu (A17) va
6ng phun nuéc thir nim (A18), cic voi phun (A10) duoc bd tri thanh hang doc theo
chidu dai cua mdi 6ng phun nudc nay, trong d6 hai hang voi phun nghiéng vé hai hudng
sao cho tao ra hai hang tia nudc hgp thanh mét goc 60 do va dudng phén giac cia goc

nay vuoéng goc véi phuong chuyén dong cuia bing chuyén (A31),

- b6 phan didu khién (B1) didu khién toc d quay ctia cac may bom nuéce (B2, B3,
B4, B5, B6), trong d6 bo didu khién PLC (B18) ctia bd phan diéu khién nay bao gom
chuong trinh didu khidn @& tinh to4n ra khoang cach tuong tmg tir c4c voi phun dén vi
trf trén than xe 6 t6 ma truée d6 cac cam bién dd do dé 1am co s& cho viée diéu khién
téc d6 quay ctia cac may bom nudc.

Khéc biét & chd: bo phan diéu khién (B1) nhan thong tin dau vao tir cic cam bién
(A4, A5, A6) diéu khién cac dng phun nudc (A8, A12, A13) sao cho, cic bé mat tiép
xuc vdi tia nude tir cic hudng khac nhau trén xe déu nhan ap luc nudc nhu nhau va ddm

béo du luc tac dong can thiét dé 1am sach bé mat xe.

Theo mot phuong 4n cu thé cua sang ché, khi xe 6 t6 bét dau di chuyén dén khung
phun nudc phia trén (A7) thi chuwong trinh didu khién s& 1y két qua do duoc cua cam
bién thir ba (A6) 1am khoang cich cua cac voi phun (A10) trén khung phun nude phia
trén va chon ra théng sb téc do vong quay cliia may bom nudc thir nhat (B2) twong ting

v6i khoang cach da duoc dinh nghia san trong chuong trinh diéu khién.

Theo mdt phwong an cu thé cua sang ché, khi xe 6 t0 bét dau di chuyén dén tru
phun nude bén trai (A11) thi chwong trinh diéu khién nay s& tinh toan ra khoang cach tir
céc voi phun (A10) trén try phun nude bén tréi dén diém do cita cdm bién thir nhat (A4)
dong thoi chon ra thong s6 tbe d6 vong quay cuiia cac may bom nude (B3, B4) twong

{mg v6i khoang cach da dugc dinh nghia sin trong chuong trinh dieu khién.

Theo mdt phuong an cu thé cua sang ché, khi xe 0 t6 bat dau di chuyén dén tru
phun nudc bén phai thi chuwong trinh diéu khién nay s& tinh toan ra kKhoang cach tir cac
voi phun (A 10) trén try phun nudc bén phai dén diém do cita cam bién thir hai (A5) dong
thoi chon ra thong sb toc d6 vong quay ciia cac may bom nude (BS, B6) twong ung voi

khodng cach dd dugc dinh nghia sin trong chuwong trinh diéu khién.

M6 ta van tat cac hinh vé
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Phan md ta chi tiét cia mot hodc nhiéu khia canh cua sang ché duoc md ta trong
tai liéu nay dua trén cac hinh vé sau day. Cac s chi dn giéng nhau dugc st dung xuyén
subt céc hinh v& @& vién din dén cac ddu hiéu k¥ thuat va bo phan/chi tiét gibng nhau
hodc trong tu, trong do6

Hinh 1 b phan phun nudce lam sach cua hé théng ria xe 0 t0 theo sang ché;

Hinh 2 14 hinh mé t& cdu tao cua khung cdm bién theo sang ché;

Hinh 3 12 hinh mé ta cu tao cta khung phun nudc phia trén theo sang ché;

Hinh 4 13 hinh mé ta ciu tao cla tru phun nude bén trai theo sang ché:

Hinh 5 12 hinh md ta cu tao cua tru phun nudc bén phdi theo sang ché;

Hinh 6 13 hinh chiéu bing ciia Hinh 1 d minh hoa géc phun cta céc tia nude (hay
gbc nghiéng cta cac voi phun) so véi phuong chuyén dong cta bang chuyén;

Hinh 7 1 hinh chiéu démg minh hoa xe 6 t& dugc bang chuyén vén chuyén di dén
khung phun nudc phia trén theo sang ché;

Hinh 8 13 hinh minh hoa c4u tao c4c b phan truyén dong cho bang chuyén theo
sang ché;

Hinh 9 13 hinh minh hoa b phan diéu khién va cac ong dan két ndi véi cac may
bom nude theo sang ché; va

Hinh 10 13 hinh chiéu nhin tir phia sau cta xe 6 to

Hinh 11 13 hinh chiéu nhin tir phia trén ca xe 6 t6 thé hién xe 6 t6 bat dau di
chuyén dén tru phun nudc bén trai

Hinh 12 13 hinh chiéu nhin tir phia trén cta xe 6 to thé hién xe 6 to bat dau di
chuyén dén try phun nuwéc bén phai

Hinh 13 13 hinh chiéu nhin tir bén tréi cia xe 6 t thé hién xe 6 t6 bat dau di qua
diém do cta cam bién tht ba; va

Hinh 14 13 hinh chiéu nhin tir bén trai cia xe 6 t0 thé hién xe 6 t6 tiép tuc di qua
diém do ctia cam bién thit ba.

M0 ta chi tiét sing ché
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Phin m6 ta chi tiét bén dudi day c6 tham chiéu dén c4c hinh vé& di kém gitp hitu
15 hon cac dau hiéu k§ thut ciia sang ché. Cén hiéu ring trong phan md ta nay c6 e
cap dén cac chi tiét ma phai tham khao toan bd cac hinh v& trong su két hop véi nhau
dé c6 thé hidu duoc cdu tao, nguyén ly hoat dong cla sang ché. Ngoai ra, can hiéu rang
céc tham sb cu thé dugc dua ra trong phﬁn mo ta nay chi nham muc dich vi du, khong
nham muc dich giéi han pham vi bdo hd cla sang ché theo cac tham sb nhu vay. Mot
ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat nay hoan toan ¢6 the thyc hién
nhiing thay d6i, hiéu chinh dwa vao sang ché dé mang lai hiéu qua tuong duong véi sang
ché. Su thay d6i, hiéu chinh nhu vay s& hién nhién dugc hidu ring vin nim trong pham

vi yéu cau bao hd cia sang che.

Cac dinh nghia

Tru phun nudc bén trai dé cap dén tru phun nude duoce bo tri bén trai cua xe 6 t6

theo hudng nhin tir diu vao ciia bang chuyén.

Tru phun nude bén phai d& cap dén tru phun nudce duoc b tri bén phai ctia xe 6 t0

theo hudéng nhin tir ddu vao ciia bing chuyeén.

Khi xe 6 t6 bit ddu di chuyén dén khung phun nudc phia trén, hodc tru phun nuée
bén trai, hodc tru phun nudc bén phai dugc hidu ring cac diém di do khodng céch trén
vach bén phai, vach bén trai va vach phia trén clia xe dang di qua diém cham cta tia
nuée. Gia st tbe do di chuyén ctia bing chuyén 13 6 m/phut va dinh ky mdi 1/2 gidy cam
bién s& lay dit liéu do khoang cach mot lan thi ta s& c6 duoc tap hop cac khoang cach
v&i mbi bude dich chuyén ciia biang chuyén 13 5 cm, hay néi cach khac 1a hinh thanh
trén cac vach bén trai va bén phai xe, va vach phia trén clia xe cac diém s& cham cua tia

nudc ¢6 phuong theo hudng di chuyén ciia bing chuyén véi khoang cach 13 5 cm.
M5 t& chi tiét sang ché sau day s& duoc trinh bay.

Thong thuong, quy trinh rira xe 6 t6 trong mot hé théng rira xe & to bao gbm céc
cong doan: phun dung dich tay rira, phun nudc lam sach, va sau cung 13 sdy kho. Céc
cong doan nhu vy duoc thuc hién béi mot hé théng rira xe 6 t0 hoan chinh. Tuy nhién,
trong sang ché nay, tic gia chi tip trung md ta vé bo phan phun nudc lam sach trong hé
thong rira xe 6 t0, theo d6 cac ndi dung lién quan dén cac bo phan khac cta hé thong rira

xe 0 t6 s& khong dugc dé cap. Mot ngudi co hiéu biét trung binh trong linh vuc k¥ thuét

5/28
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nay hiéu rang bd phan phun nudc lam sach theo sang ché co thé hoat dong doc 1ap véi
chirc ning phun nude lam sach xe 6 t6 hoac két hop véi cac b phén con lai cua hé thong

rira xe 0 t6 dé thuc hién day du cac cong doan rira xe 0 t0.

B6 phan phun nudc lam sach

Nhu durroc thé hién trén cac hinh tir Hinh 1 dén Hinh 8, bd phan phun nudc lam
sach gdm c6 bing chuyén A2, khung cam bién A3, khung phun nudc phia trén A7, tru
phun nude bén trai A1l va tru phun nude bén phai A16.

Bang chuyén A2 dat trén mat san (mat dat, hodc cac bé mit thich hgp khac), xe 6
t6 cAn rira A1 dd trén bang chuyén A2 thi s& dugc bang chuyén van chuyén di theo mot
chidu dugc dinh trude véi van toc khong dbi. Bang chuyén A2 duoc lién két béi cac
mic xich A30 va truyén dong béi dong co servo A28 truyén dong qua banh rang chu
dong A29.

Khung cam bién A3 c6 chan bét cb dinh xuéng dat, trén than c6 ba cam bién do
khoang cach, cam bién thir nhit A4 dé do khoang céch tir cam bién nay dén diém do &
véch bén trai cta xe 6 6, cam bién thir hai A5 dé do khoang céch tir cam bién nay dén
diém do & véch bén phai ciia xe 6 t6, va cam bién thit ba A6 dé do khoang cach tir cdm

bién nay dén diém do trén vach phia trén ciia xe 6 t0.

Khung phun nudc phia trén A7 ¢6 bd tri ng phun nudc thi nhit A8 nam ngang
song song v&i mat san (hay mdt bang chuyén), trén 6ng phun nudc thi nhit A8 c6 b tri
cac voi phun nude A10 voi hudng phun thang dimg xubng mit trén cua xe 0 to, dau vao
ctia 6ng phun nudc thi nhit A8 két ndi véi dng dan nudce thir nhét A9, dng phun nude
thir nhit A8 dwoc cb dinh vao khung phun nudc phia trén A7 bang cac kep gitt 6ng don
A22. May bom thir nhét B2 ¢6 diu ra duoc két ndi voi ong dan nude thi nh4t A9, diu
vao cua may bom nudc thir nhét dugc két ndi véi ngudn cung cap nude (khong duoc thé
hién).

Tru phun nuée bén trai A1l dugc dung ding tu mat d4t (mit san), 6ng phun nude
th@r hai A12 va dng phun nudce thir ba A13 duoc lip vao try phun nudc bén trai All
bang cac kep giit dng d6i A21. Tham khao Hinh 6, cac voi phun A10 duoe b6 tri thanh
hang doc theo chidu dai ctia mdi dng phun nudc thir hai A12 va 6ng phun nude thi ba

A13, trong d6 hai hang voi phun nghiéng vé hai hudng sao cho tao ra hai hang tia nudec

6
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hop thanh mét goc 60 d va dudng phén gidc cia goc nay vudng goc vdi phuong chuyén
dong cia bang chuyén A31. Diu ra cua cac dng phun nude thir hai A12 va 6ng phun
nuée thir ba A13 duoc két ndi véi dng din nude thi hai Al4 va 6ng dan nude thir ba
A15. M4y bom nude thit hai B3 va may bom nudc thir ba B4 ¢6 cac dAu ra 1an luot duoc
két néi v6i ddu vao ciia dng din nude thir hai A14 va éng dan nude thit ba A15 tuong
{ing, dau vao clia cic may bom nudc nay dugc két ndi v6i ngudn cung cap nude (khong

duoc hién thi).

Tuong tw, tru phun nudc bén phai A16 bao gdm cac 6ng phun nude thir tw A17,
6ng phun nudc the ndm A18, voi phun nude A0, kep giit ng do1 A21, 6ng dan nudc
thir tw A19 va dng dan nude thir nim A20. May bom nudc thir tw BS va may bom nudc
thit nam B6 c6 cac diu ra lan lugt dugc két ndi voi dau vao cla 6ng dan nudc tht tu
A19 va bng din nude thit ndm A20 twong ung, dau vao cua cac may bom nudc nay duoc

két ndi véi ngudn cung cap nudc (khong duoc hién thi).

B6 phén diéu khién

Vi céac voi phun theo sang ché khong duoc di chuyén nén chirc nang chinh ctia bo
phan didu khién 1a 1am cho tia nudc lic cham bé mit can rira lic nao cling du luc tac
dong can thiét nhim thay thé cac phwong phap co khi khac 1a di chuyén cac voi phun
tiém cin dén bé mit can rira. Trong mot may bom ly tam viée diéu chinh 4p luc va luu
luong nudce dau ra c6 thé thue hién dugc béng cach thay dbi toc dd vong quay cla canh

bom bén trong nd, cac thong s6 lam viéc ndy tuan thu theo quan hé:

H1 <n1)2
H2 \n2

Q1 nl

Q2 " n2
Trong do:
H1, Q1: 1an luot 12 4p luc va luu lwong cta may bom khi lam viéc véi tbc do vong
quay nl;
H2, Q2: lan luot 13 4p luc va luu lugng cua may bom khi lam viéc véi toe dd vong

quay n2;

7128
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Vi vy dé tia nuéc co thé phun xa hon hogc gan hon, hay néi cach khic 1a dé tang
hodc giam lyc tac dong tai bé mit can rira, sang ché s& thuc hién diéu chinh tbc dod vong

quay ctia cac may bom nudc theo cach nhanh hon hodc cham hon tuong Umg.

Hinh 9 minh hoa bo phan didu khién duoc két ndi véi cac may bom nude va cac
6ng dan két ndi v6i cac may bom nude. B phan didu khién B1 c6 ciu tao bao gdm bd
didu khién logic kh4 trinh (PLC: Programmable logic controller) B18, céc bién tan B16
dé thay doi toc do vong quay clia céc may bom va bd khuéch dai dién it (servo drive)
B17 & didu khién dong co servo A28. B phan didu khién B1 c6 chic ning diéu khién
tbc d6 vong quay cta cac may bom nude thi nhét B2, may bom nudc thi hai B3, may
bom nude thit ba B4, may bom nuéc thit tu B5, va my bom nudce the nam B6, qua cac
day din thir nhét B7, day dan thir hai B8, ddy dén thir ba B, day dan thir tw B10, va day
dan thir nam B11 tuong tmg. PAu ra cia cac may bom nudc B2, B3, B4, B5, va B6 s¢
duge két ndi twong tmg dén cac 6ng dan nude thi nhét A9, éng dan nudc thi hai Al4,
6ng dan nude thi ba A15, 6ng dan nude thi tw A19 va 6ng dan nudc thir nam A20. Bo
phén diéu khién B1 ciing ddng thoi diéu khién dong co servo A28 qua déy diéu khién
dong co servo B15 dé truyén dong cho bang chuyén.

Tham khao Hinh 9 va Hinh 10, cac tin hiéu khoang cach tir cac cam bién A4, AS
va A6 duoc giao tiép v6i bd diéu khién logic kha trinh B18 1an luot qua day tin hiéu thix
nhat B12, dy tin hiéu thi hai B13, va déy tin hi¢u thi ba B14.

B6 phan diéu khién (B1) nhan thong tin du vao tir cAc cam bien (A4, AS, A6) diéu
khién cac 6ng phun nude (A8, A12, A13) sao cho, moi diém trén xe déu nhan ap luc

nudc nhu nhau va dam bao du lyc tac dong can thiét ¢é 1am sach bé mit xe.

Nguyén Iy hoat dong ciia bo phan phun nudc 1am sach ctia hé théng rira xe 0 t0
kiéu bang chuyén dugc md ta sau déy.

Céc hinh ti Hinh 10 dén Hinh 14 minh hoa nguyén 1y hoat dong cta hé thong rira
xe 6 6 theo sang ché, trong d6 ¢6 thé hién céc thong sb cu thé @& 1am vi du. Cén hiéu
rdng sang ché khong bi gidi han & cdc thong sO nay.

B6 phan phun nudc 1am sach cua hé théng rira xe 6 t0 theo sang ché s& do khoang
cach it c4m bién thir nhét A4 dén vach bén tréi cila xe 6 t6, khoang cach tir cam bien
thit hai A5 dén vach bén phai ctia xe 6 t0, va khodng cach tir cam bién thir ba A6 dén

8



51197

vach phia trén cta xe 6 t0 tai mdi thoi diém bang chuyén van chuyén xe 6 t6 di qua cac
cam bién nay. Trén co s& cac thong s6 khoang cach thu thap duogc két hop véi hudng
phun nude caa cac voi phun A10 trén cac 6ng phun nuée, bd diéu khién logic kha trinh
(b6 didu khién PLC) B18 s& x4c dinh khoang cach twong tmg tir cac voi phun A10 duge
b6 tri trén cac éng phun nuéc & khung phun nuée phia trén A7, céc tru phun nude bén
trai A11 va tru phun nuéc bén phai A16 dén diém céc tia nudc s& cham vao than xe 6
t6, dong thoi bd diéu khién PLC nay sé& chon ra thong s6 tbc dd vong quay phu hop cua
timg may bom nudc trong s cac gia tri khoang cach di dugc dinh nghia (duoc luu trit
san) trong b didu khién PLC @8 thuc hién diéu khién cac may bom. Muc dich cua vi€e

dinh nghia sin 1a d don gian hoé qua trinh tinh toén cuia bd diéu khién PLC.

Phuong ctlia tia nuge ¢ cac voi phun nidm & cac tru phun nude bén trai va tru phun
nuée bén phai khong chinh dién (vudng gbc) vao than xe, nén dé xac dinh khoéang cach
tir voi phun dén diém do ma tia nudc s& cham vao than xe, sang ché s& sir dung phép
tinh luong gidc dé xac dinh khoang cach tir cac voi phun dén cac diém do trén than xe
c¢an clt vao goc cia voi phun da biét trude két hop véi dit liéu khoang cach ma cac cam
bién do dugc. Sau khi ¢ dugc khoang cach tir voi phun dén diém do ma tia nude s€
cham, b6 diéu khién PLC sé& chonra tbc dd vong quay phu hop cho timg may bom nude.
Céc thong sb tde d6 vong quay phu hop 1a tap hop cac tbc 0 quay tuong tmg vdi khoang
cach ma & d6 két qué d3 dugc thuc nghiém sao cho luc tac dong tai diém do ma tia nudc

s& cham tuong ddi giéng nhau véi cac khoang cach phun khac nhau.

Péi v6i bng phun nude thi nhit A8 nim trén khung phun nudc phia trén A7,
phuong cua tia nude vudng goc véi vach phia trén cua xe 6 to, vi vay khoang cach tu
voi phun dén diém ma tia nude s& cham cling chinh 1a diém do X0 ctia cam bién tht ba
A6, khoang cach nay s€ dugc bo didu khién PLC chon ra toc dd vong quay phu hop dé

giti tin hiéu qua bién tAn B16 nhdm diéu khién may bom nudc thix nhat B2.

Tham khio Hinh 6, Hinh 7 va Hinh 9, may bom nudc thir nhat B2 s& bom nudc
vao 6ng dan nude thi nhat A9 1én dén 6ng phun nudge thir nhit A8 va tao ra tia nudc thi
nhit A23 (Hinh 7), méy bom nudc thi hai B3 s& bom nudc vao dng dan nude thir hai
Al4 ra dén 6ng phun nudc thir hai A12 va tao ra tia nude thit hai A24, may bom nude
thit ba B4 s& bom nudc vao 6ng dan nude thir ba A15 ra dén 6ng phun nudc thir ba A13
va tao ra tia nudc thit ba A25, may bom nude thit tw B5 s& bom nudc vao éng dan nude

thit tu A19 ra dén éng phun nude thir tw A17 va tao a tia nudc thir tw A26, va may bom
9
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nude thit ndm B6 s& bom nude vao éng dan nuéc thit ndm A20 ra dén ong phun nude

thir nim A 18 va tao ra tia nudc thir nam A27.

Do xe can rita A1 dugc van chuyén trén bang chuyén A2 véi van toc khong doi
nén dit liéu cac diém do va cac khoang cach do duge tir cac diém do nay dugc xac dinh
bdi cac cam bién Ad, A5 va A6 s& dugc bo didu khién PLC B18 tinh toan thanh toc 40
vong quay cua cac may bom nude. Xe 6 to can rira A1 dugc van chuyén béi bang chuyén
A2 s& duoc 1an luot di qua 6ng phun nude thir nhét A8 (khung phun nudc phia trén A7),
éng phun nudc thir hai A12 va éng phun nuée thit ba A13 (try phun nuée bén trai A1),
6ng phun nudc thi tw A17 va 6ng phun nuéc thir ndm A18 (tru phun nude bén phai
A16). Toc d6 vong quay ciia cac may bom nudce tuy thudc vao két qua khoang cach do
duoc trude do va vi tri ma xe can ria Al dang di chuyén, néu vi tri do duogc chua dén
hodc xe cin rira A1 chura xuit hién thi cac may bom nude chua dugc kich hoat. Cac may
bom s& 14n luot dugc giam toe d6 va t4t di boi cac bién thn B16 trong b phan diéu khién

khi cac diém do duoc trén xe can rira A1 d3 di qua.

Cu thé hon, cac hinh tir Hinh 11 dén Hinh 14 minh hoa mdt vi du thyc hién sang
ché. Trén Hinh 13, vach phia trén ctia xe 6 t0 Al bét dAu di chuyén dén cam bién thi ba
A6, didm do X0 duoc cam bién thir ba do dugc 12 1439 mm. Tiép theo trén Hinh 14, khi
xe tiép tuc duge di chuyén lac nay phan vach phia trén (mui) cua xe tai diém do X0 duge
cam bidn thtt ba do duoc 13 1063 mm. Trén Hinh 11, xe 6 t6 A1 bit dau di chuyén dén
tru phun nuéc bén trai A11, diém do X1 dugc cam bien thi nhét do dugc trude d6 la
284 mm, khoang cach tir voi phun nam trén 6ng phun nudce thir hai A12 dén diém do X1
dwoc bd diéu khién PLC B18 tinh toan duoc la 325 mm, twong tu nhu vay khoang cach
tir voi phun nam trén 6ng phun nudc thir ba A13 dén didm do X2 1a 585 mm, céc ong
phun nude thir tw A17 va 6ng phun nude thir ndm A18 chua hoat dong. Trén Hinh 12
xe cAn rira A1 d3 di chuyén dén tru phun nuéc bén phéi A16, lac nay khoang cach tir
voi phun nim trén 6ng phun nudc thi tw Al7 dén diém do X3 1a 801 mm, tuong tu
khoang cach tir voi phun nim trén 6ng phun nudc thir nam A18 dén diém do X4 1a 850
mm, khodng cach tir voi phun nim trén 6ng phun nude thir ba dén diém do X2 1a 342
mm va khoéang céch tir voi phun nam trén 6ng phun nudce thir hai dén diém do X11a336

mim.

Hiéu qué dat dugc cua sang che
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Sang ché giai quyét dugc myc dich d2 ra 12 loai bo c4c chi tiét chuyén dong phan
phun rira bang cach thay d6i tbc dd quay cua cic may bom nude d8 thay thé cho c4c chi

tiét co khi chuyén dong khéac nhdm giam thiéu cic cong tac bao dudng.
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khung phun nudc phia trén

6ng phun nudce thi nhat
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A10: cc voi phun nude

All:
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Tru phun nudc bén trai
6ng phun nudce thir hai
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tia nudc thir ndm

dong co servo

banh ring chi dong
mic xich

b6 diéu khién logic kha trinh (B9
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may bom nudce thir nam

day dan thi nhat
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YEU CAU BAO HQ
1. B6 phan phun nudc 1am sach cua hé thong rira xe 0 t6, bd phan nay bao gém:
- bang chuyén (A2) duoc didu khién bdi bd phan diéu khién (B1),

- khung cam bién (A3) duoc dat & dau vao cta bang chuyén, khung cam bién nay
bao gdm cam bién thir nhit (A4) dé do khoang cach tir cam bién nay dén mot diém trén
véch bén trai ciia xe 6 t0, cam bién thir hai (AS) @€ do khoéng céch tir cam bién nay dén
diém do trén vach bén phai ciia xe 0 t6, va cdm bién thir ba (A6) @& do khoang céch tir
cam bién nay dén diém do trén vach phia trén cua xe 0 t6, cac diém do va cac khoang
cach do duogc tir cac cam bién dugc dung lam dit liu dau vao cho bd diéu khién PLC

(B18) ciia bo phan diéu khién (B1),

- khung phun nuéc phia trén (A7) duoc b tri lién k& sau khung cam bién (A3)
theo chiéu chuyén dong cla bang chuyén, bao gbm ong phun nudc thir nhat (A8) vdi

cac voi phun (A10) phun nudce thing tir trén xudng,

- tru phun nudc bén trai (A11) duge b6 tri & sau khung phun nudc phia trén theo
chiéu chuyén dong cta bang chuyén, gom 6ng phun nude thi hai (A12) va 6ng phun
nuée thit ba (A13), cac voi phun (A10) duge bd tri thanh hang doc theo chiéu dai cua
mdi 6ng phun nudc ndy, trong d6 hai hang voi phun nghiéng vé hai hudng sao cho tao
ra hai hang tia nudc hop thanh mot goc 60 d6 va dudong phan gidc clia goc nay vudng

goc vé1 phuong chuyén dong cta bang chuyén (A31),

- try phun nuée bén phai (A16) dugc bd tri 1éch theo chiéu chuyén dong cta bang
chuyén (A2) so v6i tru phun nude bén trai (A1), gdm 6ng phun nudc thi tu (A17) va
6ng phun nuée thir nam (A18), cac voi phun (A10) duge b6 tri thanh hang doc theo
chidu dai cia mdi 6ng phun nude ndy, trong d6 hai hang vOi phun nghiéng vé hai hudng
sa0 cho tao ra hai hang tia nude hop thanh mot goc 60 d6 va duong phén giac ctia goc
nay vudng goc v6i phuong chuyén ddng cua bang chuyén (A31),

- b phan diéu khién (B1) didu khién toc do quay ciia cac may bom nude (B2, B3,
B4, B5, B6), trong d6 bo diéu khién PLC (B18) cta bd phan didu khién nay bao gdm
chuong trinh diéu Kkhién @& tinh toan ra khoang cach twong tng tlr cac voi phun dén vi
tri trén than xe & t6 ma trudc d6 cac cam bién d3 do dé 1am co s& cho viéc diéu khién

tbc do quay cua cac may bom nudc.
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Khéc biét & chd: bo phan didu khién (B1) nhan thong tin dau vao tir c4c cim bién
(A4, AS, A6) didu khién cac dng phun nude (A8, Al2, Al3) sao cho, cc bé mit tiép
xtic véi tia nude tir cac hudng khac nhau trén xe déu nhan 4p luc nudc nhur nhau va dam

bao du luc tac dong can thiét dé 1am sach bé mit xe.

2. Bo phan phun nudc lam sach theo diém 1, trong d6 khi xe 0 td bét dAu di chuyén dén
khung phun nuéc phia trén (A7) thi chuong trinh didu khién sé& 14y két qua do duoc clia
cam bién thi ba (A6) 1am khoang cach ciia cac voi phun (A10) trén khung phun nudce
phia trén va chon ra thong sé tbe d6 vong quay cua may bom nudc thir nhat (B2) tuong

tmg vé6i khoang cach da duoc dinh nghia san trong chuong trinh diéu khién.

3. B6 phan phun nudc lam sach theo diém 1 hodc 2, trong d6 khi xe 0 t0 bat dau di
chuyén dén tru phun nude bén trai (A11) thi chuong trinh diéu khién nay sé& tinh toan ra
khoang cach tir cac voi phun (A10) trén tru phun nuéc bén trai dén diém do cia cam
bién thir nhat (A4) dong thoi chon ra thong sé tbc dd vong quay cua cac may bom nude
(B3, B4) tuong tmg vdi khoang cach da dwoc dinh nghia sin trong chuong trinh diéu
khién,

4. BO phan phun nudc lam sach theo diém bat ky tir 1 dén 3, trong d6 khi xe 0 t0 bét dau
di chuyén dén tru phun nudc bén phai thi chuong trinh diéu khién nay s& tinh toan ra
khoang cach tir cac voi phun (A10) trén try phun nude bén phai dén diém do cua cam
bién thtt hai (A5) dong thoi chon ra thong 56 tbe d6 vong quay ctia cac may bom nude
(B5, B6) twong tmg voi khoang cach d3 dwoc dinh nghia san trong chwong trinh diéu
khién.
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