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(54) VAN PHUC HOP LAP TRUC TIEP VAO CONG CUA THIET BI THUY LUC

(57) Sang ché dé cap dén van phirc hop duge ché tao d& dang va c6 thé duoc lap gon-chat
& vi tri thap vao cong cta thiét bi ap suat chét luu.

Van phitc hop (1A) theo sang ché bao gém than van (10A), médun van thir nhit (40A)
va mbédun van thir hai (70A). Than van (10A) bao gdm phan than thir nhat (10a) ma moédun
van thtr nhat (40A) duoc lip vao d6, phan than tht hai (10b) ma modun van thir hai (70A)
duogc 1ap vao d6, phan than thir ba (10c) c¢6 cong vao 13 va phan than tha tu (10c) c6 cong
ra (14) va phan ldp (15). Phan than thi nhét (10a) va phan than tha hai (10b) 1an luot kéo
dai theo duong truc thir nhat (L1) va dudng tryc thi hai (L2) song song véi nhau. Phan
than tht ba (10c) kéo dai theo dudng truc thir ba (L3) vudng goc véi dudng truc thir nhét
(L1) va v6i duong truc thr hai (L2). Phan than tht tu (10d) kéo dai theo duong truc thir tu
(L4) vudng gbc voi tat ca ba dudng truc thir nhit, duong truc tht hai va dudng truc thit ba.
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Linh vwe k§ thuit dwec dé cap
Sang ché dé cap dén van phiic hop dugc sir dung bang cach lap truc tiép vao cdng
cla thiét bi thuy lyec.

Tinh trang k¥ thuat ciia sang ché

@

Vi dy, bd didu khién tbc d6 13 mot vi du dwgc biét 15 vé van phirc hop duge sir dung
bing cach lép truc tiép vao cdng clia xi lanh 4p sudt chit luu 14 mot loai thiét bi 4p suét
chét luu. Nhu duoc boc 16 trong tai lidu sang ché (PTL 1 dén PTL 3), b6 diéu khién téc do
nay bao gém van diéu khién dé diéu khién chit luu c6 ép chi di theo mot chiéu 12 chidu
tién hodc chidu Iui va van kim dé didu khién luu lugng chit luu c6 4p, hai van nay dugc
két hop trong than van va duoc sir dung dé didu khién tbc d6 van hanh ca xi lanh 4p suit
chét luu.

Tuy nhién, cling v6i sy gia ting gin diy v& sy da dang ctia céc diéu khién van hanh
ctia i lanh &p suét chét luu, d4 c6 yéu cau gia ting v& sy da dang chirc ning didu khién
ctia kiéu van phirc hop nay va kiéu van phirc hop nay thudng phai ¢6, ngoai hoic thay cho
chirc nang didu khién t6c d6 van hanh cla xi lanh 4p suét chit Ivu, vi dy, chirc ning khién
cho chét luu ¢6 4p duoc chira trong xi lanh 4p sudt chat luu & thoi diém dirng khan cép cia
xi lanh 4p suét chét luu va chirc ning x4 p suét du c6 trong xi lanh 4p suét chét luu.

Mic di van phirc hop néu trén c6 thé duoc tao ra bing cach két hop nhiéu co cdu
van c6 cac chirc nang didu khién khic nhau trong than van nhung trong trudng hop nay
nhiéu kiéu van phtrc hop c6 cic két hop chirc ning diéu khién khac nhau s& can dugc ché
tao va can chon van phtrc hop tuy thudc vao ing dung va st dung van phtrc hop cé chie
ning didu khién phit hop vé6i ing dung nay. Tuy nhién, theo phuong phép nay thi mot sb
lwong 16n kidu van phitrc hop s& can dugc ché tao. Do d6, vi du, kha néng gidm ning suft
s& d& x4y ra va viéc quan Iy san phim s& d& tré nén phirc tap. Vi viy, cin tbi tidu héa sb
lwong kiéu van phic hop cin duoc ché tao.

Ngodi ra, trong trudng hop trong d6 nhidu co ciu van c¢é cc chirc ning diéu khién
khéc nhau dugc két hop trong mét than van thi téng kich thudc ctia van phirc hop s& 16n

va vi vay, khi van phirc hgp nay dugc lap vao cong clia xi lanh &p suat chat luu thi van
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phtrc hop s& nhé ra rit nhiéu theo huéng truc ciia cdng. Do d6, khi xi lanh 4p sudt chét luu
nay dugec lip trong robot céng nghiép hoic loai trong tu thi cin c6 mot khong gian 1ép 16n
xung quanh xi lanh 4p suét chit luu. Vi vay, diéu cin thiét 12 van phirc hop s& dugc tao vé6i
chiéu cao va véi kich thudc cang nho cang tbt.
Danh muc tai liéu trich dAn
Tai liéu sang ché

PTL 1: Céng bb don yéu ciu cép séang ché chua qua thdm dinh ctia Nhat Ban sb 5-
60253

PTL 2: Céng bb don yéu ciu cép séang ché chua qua thdm dinh ciia Nhat Ban s 7-
42854

PTL 3: Sang ché Nhat Ban s 5756984
Ban chit ky thuit ciia sang ché
Vén d8 can duogc giai quyét boi sang ché

Muc dich k§ thuat ctia sang ché 13 khong phai ché tao nhiéu kiéu van phirc hop c6
céc két hop chirc ning didu khién khac nhau bang cach 1am cho van phirc hop c6 thé c6
kha niing két hop cac chirc ning didu khién theo Gng dung bing nhiéu co ciu van (modun
van) dugc mddun héa cho mdi chirc ning diu khién va than van ma cdc modun van nay
c6 thé dugce 1dp vao d6 va cho phép van phitc hop nay duoc lap gon-chit, & vi tri thip nhat
c6 thé, vao cbng cua thiét bi 4p sudt chét luu.
Phuong tién d& giai quyét vin dé

Dé giai quyét van dé néu trén, van phirc hop theo sang ché bao gdm than van, médun
van thér nhit dugc lip vao than van va modun van thtr hai ciing duoc lip vao than van.
Than van bao gdm phin than thir nhét ¢6 16 1ip dwoc sir dung dé 1ip mbdun van thir nhét
vao phin than thir nhét, phan than thi hai ciing c6 16 lip dugc st dung dé lip modun van
thir hai vao phan than thr hai, phan than thir ba c¢6 cdng vio dugc sir dung dé phun chét
luu ¢6 4p vao phin than tht ba va phan than thir tu c6 cong ra duge sir dung dé xut chét
I ¢6 4p, phan than tht nhit, phin than thir hai, phan than thir ba va phan than thir tw déu
duoc tao theo cach dé dugc ghép lién khdi v6i nhau. Phin than thir tu bao gdm phén lip

dugc tao theo cach d& duge bit vit va lip truc tiép vao cdng cua thiét bi 4p suét chét luu,
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cbng nay c6 dang 138 c6 ren. Phin than tht nhét va phan than tht hai 14n luot kéo dai theo
dudng truc thir nhit va duong truc thi hai song song v6i nhau. Phin thén tht ba nim trén
mit phing thir nhét bao gdm mét hoidc ca hai duong tryc thit nhét 14n dudng truc thir hai
hodc nim trén mit phing thi hai song song v6i mit phing thir nhét va kéo dai theo duong
truc thir ba vudng géc véi dudng truc thir nhét va véi duong truc tht hai. Phin than tht tu
kéo dai theo dudng truc thit tr vudng géc véi tt ca ba dudng truc thit nhat, duong truc thi
hai va dudng truc thit ba. Médun van thir nhit bao gdm than modun c6 thé lip vao phin
than th& nhét bang cach 16ng vao 15 lip ctia phan than thir nhét va co ciu van duoc 1ap vao
thAn mddun va modun van thit hai bao gdm than mddun c6 thé 18p vao phan than thi hai
bing cach 16ng vao 13 l4p cua phan thén thir hai va co ciu van duge 14p vao than modun.
Mbdun van thir nhit va modun van tht hai ¢6 céc chic ning diéu khién chit luu khac nhau.
Dudng din dong chat luu cho phép cbng vao va cdng ra thong v6i nhau duge tao theo céch
dé kéo dai tir phan thén thir ba dén phan than tht tu bing cach lién tyc di qua phan than
thir nhit, modun van thir nhét, phan than thir hai va m6dun van tht hai tir bén nay sang
bén kia.

Theo phuong 4n wu tién cta sang ché, mbi phan than thi nhét, phan than thtr hai,
phin than thir ba va phan than tht tw déu c6 dang hinh tru rng. Phin thn thir nhit va
phén than thir hai dugc bé tri & hai vi tri 1ién k& v6i nhau theo céch sao cho phan than thir
nhét va phan than thi hai chdng 1én nhau. L3 1ip thi nhét cia phén than thir nhét va 15 lap
thir hai ctia phin than thr hai 14n lugt md theo duodng truc thir nhit va dudng truc thi hai
va dugce dinh hudéng nguoc nhau.

Trong trudng hop néu trén, diéu cn thiét 12 phin than thir ba va phan than thir tu
duge bd tri & hai vi tri & hai bén dbi dién véi phén than thtr nhét hoic phén than thir hai
xen gitta phan than thir ba va phan than thi tu. Dic biét mong mudn 13 phan than thi nhét,
phin than thir hai va phan than thi ba duge bé tri theo cach sao cho toan b6 phan than thtr
nhét, toan bd phin than tht hai va toan bd phan thén tht ba déu dugc 1ap vao khu vuc c6
chiéu cao cia phén than thir tu.

Theo phuong 4n uu tién cta sang ché, phan than thi tu bao gbm than ngoai rdng va

than trong c6 dang hinh tru va dugc chira trong than ngoai theo cach dé c6 thé quay xung
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quanh dudng truc thir tu. DAu trén ctia than trong 19 ra bén ngoai tir diu trén cla than ngoai
va dAu dudi ctia than trong nho ra phia ngoai tir diu dudi cia than ngoai. Pudng din dong
chit lvu duoc tao trong than trong va phin 1ip va cdng ra dugc tao & phan diu dudi cua
than trong. Phin thao tac dugc st dung dé thyc hién thao tac quay bang cach st dung chia
van dugce tao & phén déu trén cua than trong.

Theo sang ché, m8i mddun van thir nhit va m6dun van thtt hai ddu c6 thé 1ip vao
phan than thir nhét va vao phan than tht hai. Ngoai ra, theo sdng ché, két hop cia mddun
van thtr nhit va mddun van thi hai 13 két hop ctia bd diéu khién tbc d6 va van diu khién,
két hop ctia van didu khién va van x4 ap suét du hodc két hop ctia bd didu khién tde do va
bd diéu khién tdc d9. Co cdu van ctia mdi by didu khién tdc d6 bao gdm than van didu
khién dé didu khién huéng chay ctia chét luu c6 4p chay qua duong din dong chét luu va
van kim dé didu khién luu lugng chét hru ¢6 4p. Co cAu van cia van didu khién bao gbm
than van didu khién dé didu khién huéng chay ctia chit luu ¢6 4p chay qua dudng din dong
chét luu, than van diéu khién dé dich chuyén, béng tac dung ctia chét luu diéu khién, than
van didu khién dén vi trf ma & d6 van didu khién cho phép dong chét Iuu c6 4p chay theo
chidu thuén va dong chét luu c6 &p chay theo chiéu ngugc lai va cong diéu khién dugc sir
dung dé cAp chét luu didu khién vao than van diu khién. Co cu van cta van xa 4p suét
du bao gdm dudng din dong x4 r& nhanh tr duong din dong chit luu va thong véi bén
ngoai va than van xa dé mé va déng duong din dong xa.

Hiéu qua c6 loi ctia sang ché

Theo sang ché, bang cach lip cac mddun van ma mdi modun nay déu c6 mot chire
ning diéu khién cin thiét vao phén than thi nhét va vao phan than tht hai cia thdn van ma
van phtic hgp c6 kha ning két hop cac chirc ning diéu khién theo ng dung c6 thé thu
dugc d& dang. Ngoai ra, nhiéu phin than tao thanh than van con duoc bb tri theo cach logic
va dugc ghép gon-chit véi nhau dé cho van phtic hop c¢6 thé duge l3p gon-chit & vi tri
thdp vao cdng cua thiét bi ap suét chét luu.

M0 ta vin tit cdc hinh vé

Fig.1 14 hinh v& phdi canh minh hoa van phirc hop theo phuong 4n thir nhit clia sang
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Fig.2 12 hinh v& tach roi cua Fig. 1.

Fig.3 1a hinh vé& tir phia trén cua Fig.1.

Fig.4 13 hinh v& tir truéc cta Fig.3.

Fig.5 12 hinh v& mit cit ngang phéng to 1iy theo dudng V-V cua Fig.4.

Fig.6 13 hinh v& mit cit ngang riéng phan 14y theo dudong VI-VI cia Fig.3.

Fig.7 12 hinh v& phéng to cia mddun van thir nhit dugc minh hoa trén Fig.5.

Fig.8 13 hinh v& phéng to ctia van didu khién dwoc minh hoa trén Fig.5.

Fig.9 12 hinh v& mit cit ngang minh hoa phan quan trong va minh hoa mot trang
théi van hanh khéc ctia van diéu khién.

Fig.10 13 hinh v& phéi canh ctia van phtrc hop theo phuong 4n thir hai clia sang ché.

Fig.11 1a hinh vé& tach roi cua Fig.10.

Fig.12 13 hinh v& mit cét ngang ciia Fig.10 14y theo dudng twong ty nhu dudng trén
Fig.s.

Fig.13 12 hinh v& phdi cnh ctia van phirc hop theo phuong 4n tha ba cia sang ché.

Fig.14 14 hinh v& tach roi ctia Fig.13.

Fig.15 13 hinh v& mit cét ngang ctia Fig.13 14y theo duong tuong ty nhu duong trén
Fig.s.

MO ta chi tiét sang ché

Fig.1 dén Fig.8 minh hoa van phirc hop theo phuong 4n thi nhit clia séng ché. Van
phirc hop thi nhit 1A theo phuong 4n thir nhit dugc st dung bing cach 1ip truc tiép vao
cbng 111 (xem Fig.4) ctia thiét bi 4p sudt chét luu 110 va bao gdm mét than van 10A,
modun van tht nhit 40A va mdédun van thi hai 70A, mddun van thit nhit 40A va mddun
van thir hai 70A duoc 1ip vao than van 10A.

Mbdun van tht nhit 40A va mddun van tht hai 70A ¢6 céc chirc nang didu khién
chét Iuu khéc nhau. M6dun van thir nhit 40A c6 chirc ning 1am bd diéu khién tdc do va
mddun van thit hai 70A c6 chirc ning lam van diéu khién. Bing cach sir dung két hop nay
ctia hai chirc ning diéu khién khi mach 4p suét chit luvu van hanh binh thudng ma modun
van thir nhét 40A cia van phtrc hgp thir nhét 1A c6 thé diéu khién tbc d6 van hanh cua

thiét bj 4p sudt chat Ivu 110 va khi viéc cip chét luu c6 4p bi dimg lai do su bét thuong
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trong mach 4p suét chét luu thi modun van thir hai 70A ctia van phirc hop thir nhit 1A c6
thé khién cho chit Iuu c6 4p duge chira trong thiét bi ap suét chit luu 110 va c6 thé dung
thiét bi 4p suét chét luu 110 & vi tri & d6 thiét bi 4p suét chét luu 110 dang véin hanh & thoi
diém do.

Luu ¥ 13, theo phwrong 4n ctia sang ché, thiét bi 4p sudt chat luu 110 12 xi lanh khong
khi va chét lvu c6 4p 12 khéng khi. Do d6, trong phin mé ta duéi day, d6i khi xi lanh khong
khi ¢6 thé dugc ky hiéu bing sb chi dan 110.

Than van 10A duoc lam tir kim loai nhu hop kim nhdm, nhya tdng hop hodc vat
lidu twong ty va bao gdm phan than thir nht 10a c¢6 18 1&p thi nhét 11 duoc st dung dé lap
mddun van thtr nhit 40A vao phan than thtr nhit 10a, phin than thi hai 10b ¢6 15 15p thir
hai 12 dugc st dung dé 1ap mddun van thir hai 70A vao phan than th hai 10b, phan than
thir ba 10c c¢6 cdng vao 13 duge str dung @& phun chét luu c6 4p vao phan than thi ba 10c
va phan than tht tu 10d ¢6 cdng ra 14 dugc st dung dé xuét chét luu co &p, phéan than thu
nhét dén thtt tu 10a, 10b, 10c va 10d dugc ghép lién khéi v6i nhau. Phin 1ip 15 duge bit
vit va lip truc tiép vao cbng 111 cua thiét bi 4p suit chat luu 110, cdng 111 ¢6 dang 18 c6
ren, duoc tao & phén phén than thir tr 10d ma & d6 cdng ra 14 dugc tao.

Mic dii than van 10A c6 thé duge tao bang cach tao nhidu phin riéng r€ va sau do
ghép céc phin nay thanh mot than nhung didu cin thiét 1a tit ca cac phan cta than van 10A
ngoai trir than trong 25 ctia phan than th tr 10d déu duoc tao lién khdi thanh mot than.

M3i phan than thtr nhit 10a, phin than tht hai 10b, phn thin thi ba 10c va phan
than thir tr 10d déu c6 dang hinh try rdng. Phan than thir nhét 10a kéo dai theo dudng truc
thir nhat L1. Phan than tht hai 10b kéo dai theo dudng tryuc thir hai L2 song song véi dudng
truc thtr nhit L1. Phan than thit ba 10c kéo dai theo dudng truc thir ba L3 vudng géc véi
dwdmg truc thir nht L1 va v6i dudng truc thi hai L2. Phan than tha tu 10d kéo dai theo
dudng truc thir tw L4 vudng goc véi tt ca ba dudng truc thi nhét L1, dudng truc th hai
L2 va duong tryc thir ba L3.

Phén than thi nhéit 10a va phﬁn than tht hai 10b duge bd tri ¢ hai vi tri ma & dé
phan than thir nhat 10a va phéan than thir hai 10b lién k& v6i nhau theo cach sao cho mit

bén ctia phan than thir nhit 10a va mit bén ctia phan than thir hai 10b chdng 1én nhau. L3
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1&p tht nhét 11 cia phin than thir nhét 10a va 13 lip thi hai 12 clia phan than th hai 10b
14n lugt mé theo duong truc thir nhit L1 va duong truc thi hai L2 va duge dinh huéng
nguoc nhau.

Phén than thir ba 10c va phén than thtr tu 10d dugc bd tri & hai vi tri & hai bén dbi
dién v6i phén than tht nhit 10a xen gifta chiing. Mic du dudng truc tht tuw L4 cua phén
than tht tu 10d va dudng truc thir hai L2 clia phan than thi hai 10b nim trong ciing vong
trdon phéng thang ding nhung dudng tryc thir tw L4 va dudng truc tht hai L2 ¢ thé c6
twong quan vi tri trong d6 dudng truc thir tw L4 va duong truc thir hai L2 dich chuyén ra
khoi nhau mét chit theo huéng ctia duong tryc thit ba L3. Theo céch khéc, phén than thi
ba 10c va ph?m than thi tw 10d c6 thé dugce bd tri & hai vi tri & hai bén dbi dién voi phﬁn
than tht hai 10b xen gifta chiing hodic ¢6 thé dwoc bd tri & hai vi tri & hai bén déi dién véi
c4 phén than thir nhét 10a 14n phan than thi hai 10b xen gitta chung.

Luu y 13, trong vi du dugc minh hoa trén cic hinh v&, mdc du dudng truc thu nhét
L1, dudng truc thir hai L2 va dwong truc thit ba L3 nam trén cling mit phing nhung tit ca
cac dudng truc nay khong nhét thiét phai ndm trén cling mit phing. Vi dy, dudng truc thi
nhit L1 ¢6 thé ndm trén mit phing thir nhét va dudng truc thir hai L2 ¢6 thé nim trén mit
phing thir hai song song v&i mit phing thir nhit. Pudng truc thit ba L3 ¢ thé nam trén
mit phing thtr ba song song v6i mit phing thir nhét va v6i mit phang tht hai. Theo cach
khac, dudng truc thi nhit L1 va dudng truc thir hai L2 ¢6 thé nam trén mit phing thir nhét
va dudng truc thit ba L3 ¢6 thé ndm trén m3t phing thir ba song song v6i mit phing thi
nhit. Quan trong 13 phai bd tri phin than thi nhét 10a, phan than thir hai 10b va phan than
thit ba 10c theo céch sao cho toan bd phan than 10a, 10b va 10c ngoai trir phan lip 15 cta
ph'?m than thi tv 10d déu dugc lép vao khu vuc ¢6 chiéu cao H.

Bén phén than 10a dén 10d dugc bd tri theo cac néu trén dé cho van phirc hop 1A
c6 thé duge lép gon-cht & vi tri thép vao cbng 111 cia thiét bi ap suét chit luu 110 nhu
dugce minh hoa trén Fig.4.

Nhu thiy r3 trén Fig.5, 15 dudng dong duge tao trong than van 10A, 16 dudng dong
nay tao thanh dudng din dong chét luu cho phép cdng vao 13 va cbng ra 14 thong véi

nhau. L3 dudng dong nay dugc tao tir 15 vao 16 dugce tao trong phén than thi ba 10c, 18
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14p tht nhét 11 dwoc tao trong phén than tha nhét 10a, 156 thong vao 17 lam cho 16 vao 16
thong v6i 18 1ap thi nhét 11, 18 18p thir hai 12 ciia phan than tht hai 10b, 16 ndi 18 cho
phép phén dau cta 16 lap thir nhét 11 va phan mit bén ctia 16 lp thi hai 12 théng v6i nhau
va 18 ra 19 kéo dai trong phin than thir tir 10d. Khi modun van thi nhit 40A dugc lip vao
15 1p th nhat 11 va modun van thir hai 70A dwgc lp vao 16 18p tht hai 12 thi dudng dén
dong chét luu cho phép cong vio 13 va cbng ra 14 thong v6i nhau duoc tao dé kéo dai tir
15 va0 16 ciia phan than thir ba 10c dén 13 ra 19 ctia phan than th tu 10d di lién tuc qua 15
thong vao 17, phz:in than thit nhit 10a, mddun van thir nhét 40A, 15 nbi 18, ph?m than th
hai 10b va modun van thir hai 70A.

Mot khép bng ndi 20 dugce 1ap vao cbng vao 13 cia phan than thi ba 10c. Khi ng
(duong 6ng) 102 dwgc 1am tlr nhya téng hop dugc 16ng vao khép dng 20 thi cac mép 21a
ctia phén tir khép 21 dn khép v6i chu vi ngoai cia bng 102 @& duy tri éng 102 & trang thai
khong tudt khoi khép éng 20. Khi dng 16t nha khép hinh tru 22 bi ddy theo dng 102 thi
d4u 6ng 16t nha khép 22 s& giai phong mbi kh6p ctia mép 21a dé cho 6ng 102 c6 thé duge
kéo ra.

Nhu duoc minh hoa trén Fig.6, phin than tht tw 10d bao gdm than ngoai réng 24
va thin trong 25 c¢6 dang hinh try va dugc chira trong thin ngoai 24 dé c6 thé quay xung
quanh dudng truc th tw L4. Hai vong bit 26a va 26b dugc bb trf gitta chu vi ngoai cua
than trong 25 va chu vi trong clia than ngoai 24 véi mot khodng cach giita hai vong bit 26a
va 26b.

Diu trén va diu dudi cua than trong 25 nhd ra ngoai tir dau trén va dau dudi cua
than ngoai 24 mot cach tuong ng. Cbng ra 14 va phén lap 15 c6 mit chu vi ngoai ma ren
ngoai dugc cit trén d6 dugc tao & phin diu dudi cia than trong 25. Phén thao tac 27 dugc
tao tir 18 luc gidc dugc tao & phén déu trén cta than trong 25 va khi phén lip 15 dugc bét
vit vao cbng 111 cia thiét bi 4p sudt chit luu 110 thi chia vin duge 16ng vao phén thao tac
27 d& thuc hién thao tic quay. Khong nhat thiét dé phan d4u trén ca than trong 25 nho ra
ngoai tir ddu trén ciia than ngodi 24 mién 13 phin ddu trén cla than trong 25 tiép xic v6i
bén ngoai.

Phan diu dudi cia 16 ra 19 kéo dai qua than trong 25 & tAm cla than trong 25 thong

-0



41727

v6i cbng ra 14 va phan ddu trén cia 18 ra 19 thong véi 16 1ap thr hai 12 & mét vi tri gitra
hai vong bit 26a va 26b bang nhiéu 15 thong 28 dugc tao trén mit bén cla than trong 25,
15 trong 29 ctia than ngoai 24 va miéng 30 dugc tao trén mit bén cia thin ngoai 24.

Sau day, mddun van thir nhit 40A s& dwoc mé ta dua vao Fig.5 va Fig.7. Modun van
tht nhét 40A c6 chitc ning lam bo diéu khién tdc do va bao gém than modun hinh tru 41
c6 thé 1ip vao phin than thir nhit 10a bang cach 16ng vao 18 lap thir nhit 11 va co ciu van
42 dugc 18p vao than mddun 41. Co clu van 42 bao gbm than van diéu khién 43 va than
van kim 44.

Than modun 41 bao gdm phan 18p dau 41a dugc 1dp kin khi vao dau 18 nbi 18 va co
duong kinh nhé, phin tao dudng dong riéng 41b ¢6 dwong kinh 16n hon dwong kinh ctia
phin 18p ddu 41a, phin chtra than van 41c chira than van kim 44 va phan lip num diéu
khién 41d ma num didu khién 45 1am cho than van kim 44 chuyén d6ng tién va 1bi duoc
1ip vao d6 va cic phan 41a, 41b, 41c va 41d nay dugc bb tri theo dudng truc tdm (duong
truc tht nhét L1) theo tht tw nay bét dau tir phia ddu mili dén phia déu dé dé lién két véi
nhau thanh mot khéi. Phén 1ip nam didu khién 41d nho ra ngoai tir phan than tht nhit 10a.

Phén tao dudng dong riéng 41b khién cho phin duong din dong chét luu dugc tach
thanh duong dong thir nhét 46 va dudng dong thir hai 47 song song v6i nhau va vong bit
chir O 48 dugc b tri gitta chu vi ngoai ciia phan tao duong dong riéng 41b va chu vi trong
ctia 15 1ap thir nhét 11.

Pudng dong thtr nhit 46 duge tao tir nhiéu 16 duong dong kéo dai qua phan tao
dudng dong riéng 41b theo hudéng cia duong truc thir nhat L1 va dudng dong thi hai 47
duoc tao tir 15 tAm di qua tAm phén Iip d4u 41a va tAm phén tao dudong dong riéng 41b. Do
d6, trong phin mo ta dudi day, d6i khi mbi 16 dudong dong c6 thé dwoc ky hiéu bing sb chi
din 46 va d6i khi 16 tAm c6 thé duoc ky hidu bang s chi din 47.

Phin diu dé cia duong dong thir nhit 46 va phan dau dé cta duong dong th hai
47 thong véi 18 18p thir nhét 11 & hai vi tri gan phan chira than van 41c hon so v&i vong bit
chit O 48 bing nhidu 18 thong 50 dugc tao trén mit bén cia than médun 41. Phin déu miii
cia dudong dong thi nhit 46 théng vé6i 18 nbi 18 & vi tri gan phan lip dau 41a hon so véi

vong bit chir O 48 bang 15 1ap thir nhat 11 va 18 dudng dong 51 dwoc tao trong than modun
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41. Phin dAu miii ctia duong dong thi hai 47 thong truc tiép véi 16 ndi 18.

Than van diéu khién 43 dugc tao tir than dan hdi lam bang cao su tong hop ching
han va c6 hinh vong va phéng dwoc lap trén chu vi ngoai clia phan diu dé ctia phin 1ip
du 41a. Than van diéu khién 43 phai chuyén dong dé tiép xtic va khéng tiép xtc v6i mit
dAu 41e cia phan tao dudong dong riéng 41b béi tac dung cta chét luu c6 ap dé cho duong
dong thir nhit 46 duge mé va déng.

Phan dAu cia than van diéu khién 43 nim & bén duong kinh trong ciia né bi kep
gitta mép 18 ctia 16 ndi 18 va dau duong kinh trong ciia phin tao dudng dong riéng 41b dé
cho thén van diéu khién 43 duoc cb dinh gifta mit d4u trong 11a cta 16 lip thir nhit 11 va
mat ddu 41e ciia phén tao dudng dong riéng 41b. Mit diu trong 11a cta 15 1ap thtr nhat 11
va mit ddu 41e cia phin tao dudng dong riéng 41b tao thanh hai mit con ma mdi mit nay
nghiéng theo huéng trong d6 khe hé gifta hai mat con nay ting theo hudng xuyén tim cia
16 14p thir nhét 11.

Theo phwong 4n ciia sang ché dwoc minh hoa trén Fig.1 dén Fig.8, trong truong hop
trong d6 chit luu c6 4p chay theo chiu thuén tir cdng vao 13 dén cdng ra 14, thi than van
diéu khién 43 tach khoi mit ddu 41e ciia phan tao dudng dong riéng 41b boi tac dung cua
chét lwu c6 4p chay theo chiéu thudn va m& dudng dong thtr nhét 46 theo cach cho phép
chét luu c6 4p di. Trong truong hop trong d6 chit luu c6 ap chay theo chiéu nguoc lai tir
cbng ra 14 dén cong vao 13 thi than van didu khién 43 s& tiép xtc v6i mat ddu 41e cia
phin tao dudng dong riéng 41b béi tc dung cia chét luu c6 ap chay theo chiéu nguoc lai
va déng dudng dong thir nhét 46 theo cach chian dong chét luwu c6 4p.

Than van kim 44 dugc bd tri kin khi trong 15 chita van 53 dugc tao trong phén chtra
than van 41c dé nim & tAm ctia phin chira thin van 41c vé6i vong bit van 54 xen gifta than
van kim 44 va phén chtra than van 41c dé c6 thé chuyén dong tién va Iui theo dudng truc
thir nhat L1. Phan tiét luu 44a dugc tao & ddu than van kim 44 duge l4p vao trong dudng
dong thir hai 47 va 15 tiét luu 44b duoc tao trén mit bén cla phﬁn tiét luu 44a. 1.3 tiét luu
44b nghiéng theo hudng trong d6 khu vurc cit ngang cia né ting dan dén du phéan tiét luu
44a. Khi chiu siu vao ctia phan tiét luu 44a vao trong dudng dong thi hai 47 ting do than

van kim 44 di chuyén vé phia truéc thi khu virc miéng cia 16 tiét luu 44b (nghia 13, duong
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dong thir hai 47) giam. Nguoc lai, khi chidu sdu vio clia phén tiét luu 44a vao trong dudng
dong thir hai 47 gidm do than van kim 44 chuyén dong vé phia sau thi khu virc miéng ctia
18 tiét luu 44b (nghia 13, dudng dong th hai 47) tang. Két qua 13, luu lwong chit luu c6 4p
di qua duong dong thit hai 47 duoc diéu khién.

Do than van kim 44 dugc van hanh d& chuyén dong tién va 10i nén ren ngoai 44¢
duge cit trén chu vi ngoai ctia than van kim 44 va ren ngodi 44¢ ndy #n khép véi 16 c6 ren
cta din huéng kim 55 dugc cb dinh vao trong phan chira than van 41c. Nam didu khién
45 ¢6 hinh mii va dugc st dung dé thyc hién thao tac quay dwoc lip quay trén phan lip
num diéu khién 41d duogc tao & phin dau dé cia than modun 41. Phan dau cta than van
kim 44 duoc 10ng trong 18 van hanh 45a dwoc tao & tim nim diéu khién 45 theo cach sao
cho phﬁn dAu cia than van kim 44 va nam diéu khién 45 duge c¢b dinh v6i nhau theo chidu
quay xung quanh dudng truc thir nhit L1 trong khi van c6 thé dich chuyén so vé6i nhau
theo huéng clia dudng truc thir nhat L1. Vi vdy, than van kim 44 quay theo chiéu tién va
10i khi nam diéu khién 45 quay theo chiéu tién va 1bi va than van kim 44 chuyén dong tién
va I0i theo huéng ctia dudng truc thi nhét L1 nhe dwoc dan huéng bang dan hudng kim
55.

Miit hién thi 45b cho biét quan hé giita chidu quay cta num diéu khién 45 va do mé
ctia than van kim dugc bd tri trén mit ngoai ciia nim didu khién 45 va phin nho 45¢ 1a
phén chi béo chi bao chiéu van hanh, d6 van hanh va tham sb tuong tw dugc bo tri trén mit
bén clia nim diéu khién 45.

Ngoai ra, nim diéu khién 45 con c6 thé chuyén dong theo dudng truc thir nhit L1
dén vi tri khoa va dén vi tri mo. Num diéu khién 45 chuyén dong dén vi tri mé khi than
van kim 44 dugc van hanh dé chuyén dong tién hodc Iui va nam diéu khién 45 chuyén
dong dén vi tri khéa khi than van kim 44 khéng dugc van hanh dé chuyén dong tién hoic
10i. Do céu hinh ctia vin hanh nay thuong da duge biét nén viéc tiép tuc mo ta chi tiét vé
no6 s€ dugc bé qua.

Mbdun van thir nhat 40A dugc tao cAu hinh nhu duge mb ta & trén duge léng trong
18 14p thir nhét 11 ctia phén than tht nhit 10a véi phu kién hinh tru 57 xen giita médun van

thtr nhit 40A va phﬁn than tht nhat 10a nén phu kién 57 dugc ¢b dinh kin khi vao phin
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ngoai ctia than mddun 41. 0 trang thai & d6 phu kién 57 dugc dinh vi béng cach bi kep
gifta phan bac 11b cia 15 14p thir nhét 11 va phéan bich 41f ctia thAn médun 41, chu vi ngoai
cua phu kién 57 s& duoc ¢ dinh kin khi vao chu vi trong cta 16 1ip thir nhét 11 d& cho
mddun van thit nhit 40A dugc lip vao phin thin thir nhéat 10a. C6 thé néi 1a phu kién 57
12 mot phin ctia mbdun van thir nhét 40A.

Trong modun van thir nhit 40A, dong chét Iuu c6 4p theo chiéu tién tir cbng vao 13
dén cong ra 14 13 dong tr do do than van didu khién 43 mé dudong dong thir nhat 46. Déi
v6i dong chét luu c6 ap theo chidu Iui tir céng ra 14 dén cbng vao 13, do than van didu
khién 43 déng dudng dong thir nhét 46 nén chét luu c6 &p di qua duong dong thir hai 47
va luu lugng chit luu c6 4p dugc didu khién bang than van kim 44.

Sau day, modun van thi hai 70A s& dugc md ta dya vao Fig.5 va Fig.8. Modun van
thir hai 70A c6 chitc ning 1am van didu khién va bao gdm than modun hinh try 71 ¢6 thé
14p vao phan than thir hai 10b bang cch 16ng vao 16 lip thi hai 12 ma phén than thit hai
10b va co cAu van 72 duoc l&p vao than mddun 71. Co cAu van 72 bao gém than van diéu
khién 73 va than van didu khién 74 dich chuyén than van didu khién 73 dén vi tri khong
tr& lai va dén vi tri m& hoan toadn va co ciu van 72 ¢6 cng didu khién 75 ma chét luu diéu
khién dugc cip qua d6 vao than van diu khién 74.

Luu y 13, thut ngtt "vi tri khong tré lai" 1a vi tri ma & d6 than van diéu khién 73 c6
thé c6 chitc ning khong tré lai ban du ciia né va thuat ngit "vi trf mé hoan toan" 13 vi tri
ma & d6 than van diéu khién 73 m& hoan toan dudng dong va co thé khong cé chirc ning
khong trd lai.

Thén mddun 71 ¢6 hinh khuyu va bao gém cum chira van hinh tru 76 dugc c¢b dinh
tai chd bang cach 1dng vao 16 14p tht hai 12 v&i phu kién hinh vong 79 xen gifta ching va
phin tao cdng hinh tru 77 kéo dai vudng goc tir cum chtra van 76. Duong truc clia phén
tao cong 77 duge dinh huéng song song v&i dudng tryc thit ba L3.

Céng diéu khién 75 dugc tao trong phin tao cdng 77 va mot khép 6ng nbi 78 duogc
1ip vao cbng diéu khién 75. Khép bng 78 c6 cAu hinh gidng c4u hinh cta khép 6ng 20
duogc 18p vao cong vao 13 cla phén than thi ba 10c.

Cum chira van 76 c6 15 chira van 80 kéo dai theo duong tryc thir hai L2 va can van
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81 dugc chira trong 16 chira van 80 @& c6 thé dich chuyén theo dudng truc thir hai L2.

Phin dAu cua 15 chita van 80 mé trong 15 13p thir hai 12 va phan dau dé cua 16 chira
van 80 thong v6i cng didu khién 75 qua budng pittdng 82 va 15 thong 83. Phan gitra cia
15 chira van 80 thong v6i 16 14p thir hai 12 (nghia 13, 18 ndi 18) bang nhiéu 15 théng 84
duogc tao trén mat bén cia cum chira van 76.

Vong bit chit O 48 va thén van diéu khién 73 duogc tao tir vong bit kiéu méi dugc
bb tri gifta chu vi ngoai ctia cAn van 81 va chu vi trong ctia 16 chira van 80. Vong bit chit
O 48 duge bd tri & vi tri gin diu dé cua can van 81 hon so v&i céc 15 thong 84 va than van
didu khién 73 dugc bd tri & vi tri gin déu miii ctia can van 81 hon so v6i cac 16 théng 84.

Than van didu khién 73 dugc bd tri theo cach sao cho méi 73a dbi mit véi diu mii
clia cn van 81. Vi vy, trong trudng hop trong dé chét luu c6 &p chay theo chiéu thuan tir
cdng vao 13 dén cbng ra 14 thi mdi 73a cia than van didu khién 73 tach khoi chu vi trong
cta 18 chira van 80 va m& dudng dong theo cach cho phép dong chit lwu c6 &p va trong
trudng hop trong d6 chit luu c¢6 4p chay theo chiéu nguoc lai tir cong ra 14 dén cdng vao
13 thi mdi 73a cta than van diéu khién 73 tiép xtc véi chu vi trong ciia 15 chira van 80 va
dong duong dong theo cach chin dong chit luu 6 4p.

Pittdng 86 c6 chirc ning 1am than van diéu khién dugce tao lién khdi v6i phan diu
dé ctia cin van 81 va pittdng 86 nay dugc chia trugt trong budng pitténg 82 véi vong bit
86a xen gifta chung. Pittdng 86 c6 dudng kinh 16n hon dudng kinh cia cin van 81. Budng
ap sut diéu khién 88 duoc tao gitta mit sau ciia pittdng 86 va nép 87 déng kin dau budng
pitténg 82 va budng ap suét didu khién 88 thong véi cdng didu khién 75 qua 15 thong 83.
Nguoc lai, budng mé 89 duge tao gitta mit trudc cla pittdng 86 va vong bit chit O 48
thong v6i bén ngoai qua 16 mé 89a va 10 xo hdi phuc 90 dugc bb tri gitta mit trude cua
pitténg 86 va phan bac 76a ctia cum chira van 76.

Trong m6dun van th hai 70A, & trang thai dugc minh hoa trén Fig.5 va Fig.§, khi
chét Iuu didu khién dugc cip vao budng 4p suit didu khién 88 qua cdng diéu khién 75 thi
do pittong 86 ma cn van 81 budc phai di chuyén vé phia truéc theo duong truc thir hai L2
nhu dugc minh hoa trén Fig.9 va vi vy, than van diéu khién 73 & vi tri m& hoan toan & do6

than van didu khién 73 nho v& phia trudc tir 15 chtra van 80. O trang thai nay, dong chét
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lwu ¢6 4p theo chiéu tién tir cbng vao 13 dén cong ra 14 va dong chét lwu c6 ap theo chiéu
10 tir cdng ra 14 dén cdng vao 13 déu 1 dong tu do.

Khi viéc cép chét Iuu didu khién bj ding lai nhu duge minh hoa trén Fig.5 va Fig.8
thi pittng 86 va cAn van 81 budc phéi chuyén dong v& phia sau béi 16 xo hdi phuc 90 va
than van didu khién 73 duogc lap vao 18 chira van 80 sao cho chiém vi tri khong tro lai. O
trang thai nay, dong chét Iuu c6 4p theo chiéu tién tir cbng vao 13 dén cbng ra 14 1a dugc
phép va dong chit luu c6 4p theo chidu lui tir cbng ra 14 dén cbng vao 13 bi chin.

Van phitc hop thi nhét 1A dugc tao nhu dugc mé ta & trén duoc st dung bang céch,
vi du, duoc Iép truc tiép vao cdng 111 (xem Fig.4 va Fig.6) cua xi lanh khong khi 110 va
didu khién viéc clp va x4 chit luu c6 4p vao va ra khéi xi lanh khong khi 110. Nhu mét vi
du, van phuc hgp thi nhét 1A thuc hién viée diéu khién nhu sau.

Chét Ivu didu khién dugc clp vao cng didu khién 75 cia modun van thir hai 70A
bing van dao chiéu chét luu diu khién (khong duge minh hoa) d& cho than van didu khién
73 duoc duy tri & vi tri m& hoan toan duge minh hoa trén Fig.9. O trang thai nay, cong vao
13 nbi luan phién véi ngudn chét luu ¢6 4p va véi moi truong khdng khi bang van dao
chiéu chét lvu chinh (khong dugc minh hoa).

Khi cdng vao 13 nbi véi ngudn chit Iuu c6 4p trén Fig.5 va Fig.7 thi chét luu c6 ap
di tir phén than thi ba 10c vao phén théan thir nhAt 10a, nghia 13, dong chat luu c¢6 4p theo
chiéu tién ddy than van didu khién 43 ctia mddun van tht nhit 40A mé va chét luu c6 &p
& trang thai dong ty do di qua duong dong thir nhét 46 va dén phéan than thir hai 10b va
mddun van thtt hai 70A qua 18 ni 18. Trén Fig.9, sau d6 chét luu c6 4p di qua 18 chira van
80 cia modun van thit hai 70A va dén phan than thir tw 10d. Sau do, chét luu ¢6 4p di qua
15 ra 19 va di vao budng 4p sult ctia xi lanh khéng khi qua cdng ra 14 dé cho xi lanh khong
khi thuc hién hanh trinh 1am viéc.

Khi xi lanh khong khi thyc hién hanh trinh tré lai thi cdng vao 13 thdng véi mai
truong khong khi bang van dao chidu chét luu chinh d& cho chét luu c6 ap xa tir budng ap
suét cta xi lanh khong khi, nghia 13, dong chét lwu ¢6 4p theo chiéu lui dén cong vao 13
bang cach di theo dudng nguoc voi duong cua chét luu c6 ap khi hanh trinh 1am viéc duge

thuc hién va chét luu c¢6 4p dugc x4 vao moi trudng khong khi qua van déo chi€u chat luu
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chinh. Trong trudng hop nay, trong mddun van thix nhit 40A, than van didu khién 43 déng
duong dong thu nhit 46 va chin dong chét luu c6 ap theo chidu 10i va vi vy, chit luu c6
ap di qua dudng dong thir hai 47 trong khi Iuu lugng cua né dugc didu khién bing than
van kim 44. Do d6, xi lanh khong khi thyc hién hanh trinh tré lai véi tbc do tuong ung véi
Ivu lugng chét luu c6 &p. Vi vay, mddun van thi nhét 40A s& 13 bd didu khién téc do sir
dung hé théng do ngoai.

Trong trudng hop trong do su bét thuong xay ra trong mach ap sut chét luu va viée
cap chat luu c6 4p bi dung dot ngdt trong khi xi lanh khong khi dang van hanh thi viéc cap
chét luu c6 &p vao cdng vao 13 bi dung lai va viéc cip chét luu diéu khién vao mddun van
tht hai 70A ciing bi ding. Do d6, trong modun van thir hai 70A, nhu dugc minh hoa trén
Fig.5 va Fig.8, pittong 86 va can van 81 budc phai chuyén dong vé phia sau boi 10 xo0 hdi
phuc 90 va thdn van didu khién 73 duoc 1ap vio 18 chira van 80 sao cho chiém vi trf khong
tr& lai. Vi vay, dong chat luu c6 ap theo chidu 10 tr cdng ra 14 dén cdng vao 13 s& bi chin
b6 modun van thit hai 70A. Chéit luu c6 &p duge chira trong budng 4p suét cta xi lanh
khong khi va xi lanh khong khi nay dimg lai & vi tri vén hanh cia no. Két qua 13, co thé
tranh dugce nguy co ma xi lanh khong khi s& thyc hién bét ngd hanh trinh trd lai.

Ngoai viéc st dung dugc mo ta & trén clia van phirc hop thi nhit 1A, vi du, ty
thudc vao cau hinh cia mach ap sult chit luru ma van phutc hop thir nhit 1A c6 thé dugc
st dung theo cdch sao cho, khi xi lanh khong khi duoc din dong, nghia 13, khi chét luu c6
ap chdy theo chidu thuén tir cdng vao 13 dén cbng ra 14, thi chét luu didu khién khong
dugc cip vao cdng didu khién 75 (va vi vy than van didu khién 73 chiém vi tri khong tr&
lai) va theo céch sao cho, khi xi lanh khong khi tr¢ lai, nghia 13, khi chét Iuu c6 4p chay
theo chidu ngugc lai tr cong ra 14 dén cbng vao 13 thi chét luu didu khién s& dugc cép
vao cbng didu khién 75 (va vi vy than van didu khién 73 & vi tri m& hoan toan).

Fig.10 dén Fig.12 minh hoa van phtc hop thit hai 1B 12 phuong an thir hai ctia van
phirc hop. Trong van phirc hop thit hai 1B, m6dun van thir nhét 40B dwoc 1ip vao phan
than thtt nhat 10a cta than van 10B c¢6 chic nidng lam van didu khién va mddun van thir
hai 70B dugc 1ip vao phén than thtt hai 10b c6 chirc ning lam van xa ap sudt du. Bang

cach st dung két hgp nay cia cac modun van ma khi viéc cép chét luu c6 4p bi dimg dot
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ngdt trong khi xi lanh khong khi dang van hanh thi médun van thi nhit 40B va modun
van thtr hai 70B cua van phirc hop thir hai 1B ¢6 thé khién cho chit luu c6 4p duge chira
tfong xi lanh khong khi va c6 thé khién cho xi lanh khong khi dimg lai & vi tri van hanh
clia né va ngoai ra, mddun van thir hai 70B cuia van phitc hop thir hai 1B ¢6 thé khién cho
chét luu c6 ap dugce chira (4p suét du) dugc xa ra ngoai.

CAu hinh cta than van 10B trong van phtrc hgp thir hai 1B gibng cu hinh ctia than
van 10A trong van phitc hgp thir nhét 1A. Vi vy, cac thanh phén quan trong cua than van
10B s& dugc ky hiéu bang cac sb chi dan gibng cac sb chi din ky hiéu céc thanh phén cia
than van 10A va viéc md ta chi tiét chiing s& dugc bo qua.

Ngoai ra, mddun van thir nhit 40B 13 van didu khién va giéng modun van thi hai
70A duoc lap vao van phie hop thir nhét 1A. Vivay, cdc thanh phan quan trong ciia modun
van thir nhét 40B s& ciing dugc ky hiéu bing cac s& chi dan gidng cac s chi dan ky higu
c4c thanh phén ctia médun van thi hai 70A va viéc mo ta chi tiét cac cau hinh va van hanh
cua ching s€ dugce bd qua.

Puoc hidu tir phin md ta & trén 1a mddun van thir nhét 40B c6 thé dugc lap vao 16
1ip thtr nhét 11 cla phén than tht nhat 10a va vao 18 lip th hai 12 cua phén than thtt hai
10Db.

Ngugc lai, mddun van thir hai 70B bao gbm than modun hinh tru 91 ¢6 thé 1ap vao
phan than tht hai 10b bing cach 16ng vao 15 14p thi hai 12 va co chu van 92 dugc lap vao
than moédun 91. Co céu van 92 bao gdm duong din dong x4 93 lam cho 16 1ap thir hai 12
thong v6i bén ngoai va than van xa 94 m¢é va dong duong dan dong x4 93.

Than modun 91 bao gdm phin 16ng 91a dugc 16ng kin khi vao 16 1ap thi hai 12 v6i
vong bit chit O 95 xen giita ching va phén chtra nit 91b ¢6 dudng kinh 16n hon dudng
kinh ctia phan 16ng 91a va thong véi bén ngoai va phén chira nat 91b nhd ra ngoai tir phan
than th hai 10b.

Puong din dong xa 93 dugc tao trong phin 10ng 91a d8 ndm & tAm cta phin 16ng
91a va cho phép 13 1dp tht hai 12 va phin chira nat 91b thong v6i nhau. Budng van 96 c6
dudng kinh 16n hon duong kinh cta duong dan dong x4 93 dugc tao & dAu (dau trong) ciia

phin 16ng 91a d6i mit v6i 13 1ap thir hai 12 va dé van x4 97 bao quanh dudng din dong xa
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93 dugc tao trong budng van 96.

CAn van x4 98 dugc 10ng trong duong din dong x4 93 theo cach sao cho cAn van x4
98 ¢6 thé truot theo huéng ciia dudng truc thir hai L2 trong khi khe hé nh6 ma chét luu di
qua d6 duge duy tri gitta chu vi ngoai cia cAn van x4 98 va chu vi trong ctia dudng dan
dong xa 93. Phin diu trudc cia cAn van x4 98 dén 15 Iip thir hai 12 bing céch di qua budng
van 96 va phin dAu sau cia cAn van x4 98 nho vao phan chita nit 91b.

Phén 18p than van 98a c6 dudng kinh nho duoc tao & phin dAu trude clia cin van x4
98 va than van xa 94 dugc lap vao phén Iip than van 98a dé c6 thé dich chuyén theo huéng
cua dudng truc thir hai L2. Than van xa 94 bi déy lién tuc vao dé van x4 97 bo1i 10 xo van
99.

Nt van hanh 100 dwoc lip trén phén phan dAu sau cta cin van xa 98, phan nho vao
phén chtra nit 91b. Nut van hanh 100 bi day lién tuc bai 10 xo0 hdi phyc 101 theo huéng
trong d6 cén van x4 98 chuyén dong vé phia sau, nghia 13, huéng trong d6 than van xa 94
tiép xtic v&i dé van xa 97, 10 xo hdi phuc 101 dugc b tri gitta nit van hanh 100 va thin
mddun 91.

Do mo6dun van thir hai 70B dugc tao chu hinh nhu dugc md ta & trén nén than van
x4 94 thuong & vi tri dong & d6 than van xa 94 tiép xuc voi dé van xa 97 béi luc 10 xo cua
10 %0 van 99 va luc 10 xo cia 16 xo hdi phuc 101 va dudng din dong x4 93 bi dong. Vi vay,
chét luu c6 4p trong 15 14p tht hai 12 s& khong x4 ra ngoai.

O trang thai néu trén, khi nit van hanh 100 bi 4n bang tay thi can van x4 98 di
chuyén vé phia truéc va than van xa 94 tach khéi d& van xa 97. Diéu ndy mé duong dan
dong x4 93 va chét luu c6 4p trong 13 14p thir hai 12 di qua khe h¢ gifta chu vi ngoai cta
cin van xa 98 va chu vi trong ctia duong dan dong xa 93 va dugc x4 ra ngoai qua bén trong
phén chira nit 91b trong khi luu lugng ciia n6 dugc diéu khién. Vi vay, khe hé gitra chu vi
ngoai cua cAn van xa 98 va chu vi trong ctia dudng dan dong x4 93 s& tao thanh khe tiét
luu.

Trong van phtic hop thir hai 1B ¢6 chu hinh mé t& & trén, khi mach 4p suét chét Iuu
van hanh binh thuong thi chét lvu didu khién duoc cép vao cong diéu khién 75 ctia mddun

van tht nhét 40B dé cho pittong 86 va cAn van 81 di chuyén vé phia truéc va thin van diéu

-18-



41727

khién 73 & vi tri m& hoan toan. O trang thai nay, cdng vao 13 nbi luan phién véi ngudn
chét luu c6 4p va v6i mdi truomg khong khi bing van dao chidu chit luu chinh. Trong
trudong hop nay, than van xa 94 cia mddun van thir hai 70B s& dong duong dan dong xa
93 bing céach tiép xic véi dé van x4 97.

Khi cdng vao 13 ndi véi ngudn chit luu ¢ &p thi chit luu c6 4p di vao phan than
thir ba 10c¢ di qua mddun van thir nhét 40B trong khi & trang thai dong tu do. Sau do, chét
luu ¢6 ap di qua 15 néi 18 va 16 18p th hai 12 va dén phén than thir tr 10d. Sau do, chat
luu c6 &p di qua 16 ra 19-va di vao budng 4p suét ciia xi lanh khong khi qua cbng ra 14 dé
cho xi lanh khong khi thyc hién hanh trinh lam viéc.

Khi xi lanh khong khi thyc hién hanh trinh tré lai thi cdng vao 13 thdng v&i moi
trrong khong khi bang van dao chidu chét Iuu chinh va chat luu c6 4p x4 tir budng 4p sut
cia xi lanh khéng khi, nghia 13, dong chét Iuu c6 4p theo chidu 10i dén cdng vao 13 bing
cach di theo dudng ngugc véi duong cia chét luu c6 4p khi hanh trinh 1am viée dugc thuc
hién va chit luu ¢ 4p s& dugc xa vao mdi truong khong khi qua van do chiéu chét huu
chinh.

Trong trudong hop trong do su bét thudng x4y ra trong mach ap sut chét luu va viéc
cip chét luu c6 4p bi dimg dot ngdt trong khi xi lanh khong khi dang van hanh thi vi¢c chp
chét luu 6 &p vao cdng vao 13 bi dimg lai va viéc cAp chét luu didu khién vao mbdun van
thtr nhit 40B ciing bi ding. Do d6, trong moédun van thit nhét 40B, nhu dugc minh hoa
trén Fig.12, pittong 86 va can van 81 budc phai chuyén dong vé phia sau béi 10 xo hdi
phuc 90 va than van didu khin 73 dwoc lip vao 16 chira van 80 sao cho chiém vi tri khong
trd lai. Vi vay, dong chét luu c6 4p theo chiéu 1ui tir cdng ra 14 dén cdng vao 13 bi chin
b&i modun van thir nhit 40B. Do mddun van thtt hai 70B ciing ¢ trang thai dong van nén
chét luu c6 ap dugc chua trong budng ap suét cta xi lanh khong khi va xi lanh khong khi
ndy diung lai & vi trf van hanh cua no. Két qua 13, c6 thé tranh dugc nguy co ma xi lanh
khong khi s& thuc hién bt ngd hanh trinh tré lai.

Khi xi lanh khong khi phai tré lai, thi nit van hanh 100 ciia mddun van thir hai 70B
bi 4n béng tay dé cho than van xa 94 khong tiép xtc voi dé van xa 97 theo céach sao cho

dudng din dong x4 93 dugc mé. Két qua 13, chét luu c6 4p chira trong xi lanh khong khi
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duge x4 tir tir bing cach di qua khe hé gifra chu vi ngoai cua can van x4 98 va chu vi trong
cta dudng dan dong xa 93 va vi vay, xi lanh khong khi thyc hién hanh trinh tro lai voi te
do tuwong g vai luu luong xa.

Ngoai viéc sit dung dugc md ta & trén cla van phic hop thi hai 1B, thi vi dy, tay
thudc vao cAu hinh ctia mach ép suét chit lvu ma van phirc hgp thi hai 1B ¢ thé duoc st
dung theo cach sao cho, khi xi lanh khong khi dugc din dong, nghia 13, khi chét luu c6 ap
chay theo chifu thuan tir cbng vao 13 dén cbng ra 14, thi chét luu didu khién khong dugc
chp vao cdng didu khién 75 (va vi vay than van diéu khién 73 chiém vi trf khong trd lai)
va theo cach sao cho, khi xi lanh khong khi trd lai, nghia 13, khi chét luu c6 ap chay theo
chiéu nguoc lai tir cdng ra 14 dén cong vao 13 thi chét lwu didu khién duge cép vio cong
didu khién 75 (va vi vay than van diéu khién 73 & vi tri mé hoan toan).

Fig.13 dén Fig.15 minh hoa van phitc hop thir ba 1C 1a phuong an thir ba ciia van
phirc hop. Trong van phirc hop thi ba 1C, mbdun van thi nhat 40C dugc lap vao phén
than thir nhat 102 ctia than van 10C 13 bd didu khién tdc do st dung hé théng do ngoai va
mbdun van tht hai 70C duoc 1ip vio phan than thit hai 10b 12 bo diéu khién tdc do st
dung hé thdng do trong. Bing cach st dyng hai bd didu khién téc d6 ma tdc do van hanh
clia xi lanh khéng khi khi xi lanh khong khi thyc hién hanh trinh 1am viéc va téc dd van
hanh cda xi lanh khong khi khi xi lanh khong khi thyc hién hanh trinh trd lai c6 thé duoc
didu khién theo cic cach khac nhau.

Chu hinh cta than van 10C trong van phtrc hop thir ba 1C gidng cu hinh cia than
van 10A trong van phtrc hop thir nhét 1A. Vi vy, cac thanh phan quan trong cta than van
10C s& dugc ky hi¢u bing céc sb chi dan gidng céc s6 chi dan ky hiéu cac thanh phan ctia
than van 10A va viéc mo ta chi tiét chiing s& dugc bé qua.

Mbdun van thr nhit 40C 13 mot trong sb hai mddun van gidng mddun van thir nhét
40A trong van phuc hop thi nhét 1A. Vi vay, cac thanh phan quan trong cia mddun van
thtr nhat 40C s& ciing duge k¥ hiéu bing cc sb chi dan gidng céc s6 chi dan ky hiéu cdc
thanh phin ciia médun van tht nhét 40A va viéc mé t chi tiét cac céu hinh va van hanh
cta chung s€ dugc bo qua.

Ngugec lai, médun van thi hai 70C c6 ciu hinh khac mot chut so véi cau hinh ciua
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mbdun van thit nhat 40C va khéac biét gitta mddun van thi hai 70C va mddun van thi nhét
40C 13 phan it tao dudng dong 103 duogc 1ip vao phan lip du 41a trong thAn modun 41
va vong bit chit O khong dugc 1&p vao chu vi ngoai cia phén tao dudng dong riéng 41b.
Phin con lai ctia ciu hinh cia médun van thir hai 70C gidng cAu hinh ctia modun van thi
nhét 40C.

Phén tir tao dudng dong 103 1a phén t¢ hinh vanh va c6 nhiéu 16 dudong dong 104
dugc mé va déng bang than van didu khién 43. Trong trudong hop trong do6 chét luu c6 ap
chay theo chidu thuén tir cbng vio 13 dén cbng ra 14 thi cac 16 dudng dong 104 dwoc déng
bing than van didu khién 43 dé chan dong chét luu c6 4p theo chidu tién va trong trudong
hop trong d6 chét luu c6 4p chay theo chiéu nguoc lai tr cdng ra 14 dén cbng vao 13 thi
cac 15 dudng dong 104 dugc mé bang than van diu khién 43 dé cho phép dong chét luu
c6 4p theo chiéu Iui.

Trong van phttc hop thir ba 1C c6 c4u hinh mé ta & trén, khi chét luu c6 ap dugce
cap vao cdng vao 13 thi chit luu ¢6 4p di vao cac 16 thong 50 ciia mddun van thir nhét 40C
qua 18 1ip tht nhét 11 va ddy than van diéu khién 43 m&, dé cho chit luu c6 4p di qua
duong dong thit nhét 46 trong khi & trang thai d(‘)ngbtu do. Sau d6, chét lwu c6 ap di qua 15
duong dong 51 va 16 nbi 18 va di vao 15 lp thir hai 12 va modun van thir hai 70C. Sau do,
chét luu c6 4p di qua chu vi ngoai ciia thAn mddun 41, cac 16 thong 50 va dudong dong thir
nhét 46 va di dén cac 16 duong dong 104 cua phén tir tao dudong dong 103 bi chan & vi tri
nay do thin van didu khién 43 déng céc 16 dudong dong 104. Nguoc lai, chét Iuu c6 ap di
tir céc 15 thong 50 qua dudng dong thir hai 47 di tir 18 ra 19 clia phén than thi tw 10d qua
cdng ra 14 vao budng &p suét cia xi lanh khong khi trong khi luu lwgng ctia né duge didu
khién bang than van kim 44. Vi vay, xi lanh khong khi duoc din dong v6i tbe do tuong
ung véi luu lugng chét luu c6 4p dugc cAp vao d6 va viéc kiém soat do trong duoc thuc
hién.

Khi cdng vao 13 thong véi méi trudng khong khi ¢ thoi diém hanh trinh tré lai duge
thuc hién bang xi lanh khong khi thi chét luu co ap xa tir budng 4p suét clia xi lanh khong
khi dén cbng vao 13 bang cach di theo dudong nguge véi duong cia chét luu c6 4p khi hanh

trinh 1am viéc dugc thuc hién bang xi lanh khong khi va chat luu co ap duoc xa vao moi
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trudmg khong khi qua van do chiéu. Trong trudng hop nay, trong moédun van tht hai 70C,
do than van diéu khién 43 mé céc 15 dudng dong 104 cia phén tir tao dudng dong 103 nén
chét Iuu ¢6 4p di qua chu vi ngoai cua thdn médun 41 qua céac 16 dudng dong 104 trong
khi & trang thai dong tu do va dén modun van thir nhit 40C qua 16 ndi 18. Trong modun
van thtr nhit 40C, do dudng dong thi nhét 46 bi chin bang than van diéu khién 43 nén
chét luu c6 4p di qua dudng dong thir hai 47 trong khi luu Iwgng ctia né dugce diéu khién
bang than van kim 44 va dugc x4 ra ngoai qua cbng vao 13. Vi viy, xi lanh khong khi
chuyén dong vé phia sau v6i tbc d6 twong tng véi luu lugng xa chét luu c6 4p va viéc
kiém so4t do ngoai dugc thuc hién.

Nhu duoc mé ta & trén, theo sdng ché, nhidu co cdu van (mddun van) duge mddun
héa cho mbi chirc ning didu khién duge 15p chon loc vao mdt than van dé cho van phtrc
hop c6 kha ndng két hop céc chirc ning didu khién theo tmg dung c6 thé thu duge d& dang.
Ngoai ra, nhiéu phan than tao thanh than van dwoc bd tri theo cach logic va duogc ghép
gon-chat véi nhau @ cho van phtrc hop c6 thé dugc 1ip gon-chit & vi tri thip vao cong
cta thiét bi 4p suét chit luu.

Danh muc s6 va ky hi€u chi dan

1A, 1B, 1C: van phtrc hop
10A, 10B, 10C:  thén van

10a: phan than thit nhét
10b: phan than thit hai
10c: phén than thit ba
10d: phan than thi tu
11: 18 1&p thir nhét
12: 18 l4p thir hai

13: cbng vao

14: cdng ra

15: phén lip

19: 16 ra

24: than ngoai
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than trong

phén thao tac
mddun van thir nhat
than mddun

co ciu van

than van diéu khién
than van kim
mo6dun van thir hai
than modun

co cAu van

than van diéu khién
than van didu khién
cbng diéu khién
duong dan dong xa
than van xa

dudng tryc thir nhat
duong truc thir hai
duodng tryc thir ba
duong truc thi tu

chiéu cao

-23-



41727

YEU CAU BAO HO

1. Van phtrc hgp duoc 1ip vao cdng cla thiét bi 4p suét chit luu, van phirc hgp nay bao

thén van,

modun van tht nhit duoc lép vao than van; va

mddun van thi hai dugc lip vao than van,

trong d6 thén van bao gbm phan than thi nhét c6 13 1ip duoc st dung dé 1ap modun
van thir nhét vio phan than thit nhit, phin than thir hai c6 18 lip dugc st dung dé lap
mddun van thi hai vao phﬁn than thi¥ hai, phén than th ba c6 céng vao duogc st dung dé
phun chat lwu c6 4p vao phén than thi ba va phan than thit tu c6 cbng ra dugc st dung dé
xudt chét luu c¢6 4p, phén than thit nhét, phin than thit hai, phan than thir ba va phén than
thir tu dugc tao theo cach dé duoc ghép lién khéi v6i nhau,

trong d6 phan than tht tu bao gdm phén 1ip dugc tao theo cach dé duoc bat vit va
1ap truc tiép vao cdng ctia thiét bi ap suét chit luu, cbng nay c6 dang 16 c6 ren,

trong d6 phan than thir nhit va phan than th hai 14n luot kéo dai theo dudng truc
tht nhit va duong truc thir hai song song v6i nhau,

trong d6 phan than thi ba ndm trén mit phing bao gdm mot hodc ca hai dudng truc
tht nhit 13n duong truc thir hai hodc ndm trén mot mit phing riéng song song v4i mit
phing nay va kéo dai theo dudng truc thit ba vudng goc véi duong truc thtr nhat va véi
duong tryuc thir hai,

trong do phan than tht tw kéo dai theo dudng truc thir tuw vudng goc voi tat ca ba
duodng truc thir nhét, duong truc thi hai va duong truc thi ba,
| trong d6 modun van thir nhit bao gdm than modun c6 thé 14p vao phan than thi nhét
bang cach 1ong vao 16 1ip ctia phan than thi nhét va co cdu van duge lip vao thin modun
ndy va mddun van thir hai bao gbm than modun c6 thé 14p vao phan than tht hai bang cach
16ng vao 18 1ap cua phan than thit hai va co cAu van dugc l4p vao thin modun nay,

trong d6 modun van thir nhét va mbdun van tht hai c6 cac chirc nang didu khién
chét luu khac nhau, va

trong d6 dudong din dong chit luu cho phép cong vio va cbng ra thong véi nhau

-24-



41727

duge tao theo cach dé kéo dai tr phan than th ba dén phén than thir tu bang cach lién tuc
di qua phén than thir nhit, mddun van thir nht, phén than thtr hai va mddun van thir hai tix
bén nay sang bén kia.
2. Van phirc hop theo diém 1,

trong d6 m3i phin than thir nhit, phan thin thi hai, phn than tht ba va phan than
thit tu déu c6 dang hinh tru rdng,

trong d6 phan than thir nhét va phin than tht hai duge b tri & hai vi trf lién ke voi
nhau theo céch sao cho phan than thi nhit va phin than thi hai chdng 1én nhau, va

trong d6 13 14p thir nhét ctia phin than thi nhit va 13 lép thit hai cta phan thn thir
hai 14n luot mé theo dudng truc thi nhét va dudng truc thir hai va duge dinh huéng nguoc
nhau.
3. Van phirc hop theo diém 1,

trong d6 phan than thi ba va phan than thi tu dugce b6 tri & hai vi tri ¢ hai bén dbi
dién v6i phan than thi nhit hodc phéan than thit hai xen giita phén than thir ba va phén than
thir tu.
4. Van phtrc hop theo diém 1,

trong d6 phan than thi nhét, phin than thi hai va phén than thit ba duge bb tri theo
céch sao cho toan b phin than thi nhét, toan bd phin than thir hai va todn b phan than
thit ba déu dugc lip vao khu vyc c6 chidu cao cia phén than tht tu.
5. Van phirc hop theo diém 1,

trong d6 phan than thi tu bao gdm than ngoai rdng va thén trong c6 dang hinh try
va dugc chira trong thin ngoai theo cach dé c6 thé quay xung quanh dudng truc thir tu,

trong d6 dAu trén cla than trong 10 ra bén ngoai tir dAu trén cta thin ngoai va dau
duéi chia than trong nho ra phia ngoai tir dau dudi clia than ngoai,

trong d6 13 ra dugc tao trong than trong, va phén lip va cdng ra dugc tao & phén dau
dudi cua than trong, va

trong d6 phan thao tac dugc st dung dé thuc hién thao tac quay bing cach st dung
chia viin dugc tao & phan déu trén ctia than trong.

6. Van phttc hop theo diém 1,
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trong d6 mdi mddun van thi nhét va modun van thir hai déu c6 thé lip vao phan
than tht nhét va vao phan than thit hai.
7. Van phirc hgp theo diém 1,

trong d6 két hop ctia modun van thi nhit va mddun van th hai 13 két hop ctia bd
didu khién tdc do va van didu khién, két hop ctia van didu khién va van x4 4p suit du hodc
két hop ctia bd didu khién tbc d6 va mot bd diéu khién tdc 49 khéc,

trong d6 co cAu van ctia mdi bd didu khién toc d6 bao gém than van diéu khién dé
diéu khién hudng chay cia chét luu c6 4p chay qua dudng din dong chét luu va van kim
@8 didu khién luu lugng chit luu ¢ ép,

trong d6 co cu van clia van didu khién bao gdm than van diéu khién dé diéu khién
huéng chay clia chét luu c6 4p chdy qua dudng din dong chét luwu, than van didu khién dé
dich chuyén, bang tac dung ciia chét luu didu khién, than van diéu khién dén vi tri ma & d6
van diéu khién cho phép dong chét lwu c6 &p chay theo chidu thuan va dong chét luu c6 ap
chay theo chidu nguoc lai va cbng didu khién dugc sit dung dé cép chét luu didu khién vao
than van diéu khién, va

trong d6 co cAu van clia van x4 4p sudt du bao gdbm dudng din dong x4 ré nhénh tir
duong dan dong chat luu va thong véi bén ngoai va thn van xa dé md va déng duong din

dong xa.
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