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(57) Séang ché dé cap dén may diéu khién kiéu di bd c6 kha niang giam lyc thao
tac ctia cong cu thao tac. May diéu khién kiéu di bd bao gdm cap thir nhét (31)
dugc ghép ndi véi can didu khién (24), cap thtr hai (32) duge ghép ndi véi co cau
ly hop (9) va than quay (42) dugc dd theo cach co thé quay, bao gdm phan khép
ndi thir nhat (42b) dugc ghép ndi voi cap thir nhat (31) va phan khép ndi thir hai
(42¢) ma cap thr hai (32) dugc ghép ndi vai, va dan dong co cau ly hop (9) qua
cap thtr hai (32) khi than quay (42) dugc quay theo hudng quay dugc xac dinh
trudc qua cap thir nhat (31) bang thao tac cta can diéu khién (24). Phan khép nbi
tht nhat (42b) dugc bd tri dé dugc dit gan diém chét tai d6 luc quay cua cap thr
hai (32) khong tac dong, & trang thai ma can diéu khién (24) dugc van hanh ¢ mic

toi da.
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Linh vwe k§ thuit dwoe dé cip

Séang che de cap den ky thuat ciia may diéu khién ki€u di bd ma dan dong co cau

ly hop bang cach van hanh cdng cu thao tac.
Tinh trang k¥ thuit ciia sing ché

Théng thudng, ki thuat ciia may diéu khién kiéu di bo din dong co cdu ly hop
bﬁng cach van hanh cong cu thao tac da duoc biét dén rong rai. Vi du, tai liéu sang ché

1 boc 16 két chu nhu vay.

Méy diéu khién kiéu di bo dwgc mo ta trong tai liéu sang ché 1 bao gdm cin didu
khién ly hop (cong cu thao tac) dé din dong co chu ly hop, va truc x6i c6 gin méng xdi.
Trong méay diéu khién kiéu di bo, can diéu khién ly hop dugc van hanh dé din dong co
ciu ly hop, luc cua ddng co sau d6 duge truyén dén truc x6i, va mong x01 dugc quay,

nho d6 c6 thé x61 duoc canh dong.

Trong cong viée x&i dat nhu vy, ngudi lao dong duy tri trang thai ma cin didu
khién ly hop dugc van hanh. Luc nay, lyc thao tac 16n (lyc cAn thiét dé duy tri trang thai
van hanh) clia cong cy thao tic c6 thé lam ting ganh ning cho ngudi lao dong trong
cdng viée x6i dat. Trong linh vuc k¥ thuat lién quan, do do can phai giam lyc thao tac
cua cong cu thao tac.

Sang ché duoc dua ra dwa trén céc tinh hudng trén, va vin dé cin duoc giai quyét
boi sang ché nay 13 cung cip méy diéu khién kiéu di b ¢6 kha ning giam lyc thao tic
cua cdng cu thao tac.

Tai liéu tham khdo

Tai liéu sdng ché 1: JP 2017-175983 A
Bin chit ky thuét ciia sang ché

Vén d& duoc giai quyét béi sang ché nhu dwoc mb ta & trén, va cac phuong tién
dé giai quyét van d8é s& duoc mo ta bén duéi.

My didu khién kiéu di bd theo sang ché bao gdm: ddy cap tht nhit dugc ghép
ndi véi cong cu thao tac; ddy cap thir hai dugc ghép ndi vdi co cAu ly hop; va than quay
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dugc d theo cach co thé quay, thin quay bao gdm phin khép ndi thi nhit duge ghép
ndi v6i cap thir nhét va phan khép ndi thir hai ma cap thi hai dwoc ghép nbi véi, than
quay dugc tao két cu dé din dong co cdu ly hop théng qua cép thir hai khi than quay
duoc quay theo hwrdng quay xéac dinh trwéc qua cap thir nhit bang thao tac clia cong cu
thao tac, trong d6 phan khép ndi thir hai duge b tri sao cho phan khép ndi thit hai duge
dinh vi gin diém chét ma tai d6 luc quay cua cap thir hai khong tac dong, trong trang
thai trong d6 cong cu thao tac dugc van hanh & muc tdi da.

Hon nita, may diéu khién kiéu di b6 theo sang ché con bao gdm phin tic dung
lue cing dwoc tao két cdu dé tac dung lyc cing 1én cép thtr hai bang céch tiép xtc véi
cap thir hai dé thu luc quay trd lai tir vi tri gan diém chét ¢ trang thai ma cong cu thao
tac duge van hanh & muc tdi da.

Hon nita, may didu khién kiéu di bd theo sang ché con bao gdm phén han ché
duoce tao két cAu dé han ché chuyén dong quay cua than quay tai vi tri xac dinh trudc
bang cach tiép xfc véi than quay.

Ngoai ra, méay didu khién kiéu di b theo sang ché con bao gdbm phin vo chia
duoc tao két chu dé chira than quay, phén tic dung luc cing va phin han ché.

Hon ntra, phﬁn v6 chira & duoc bd tri bén dudi thuiing nhién liéu.

Hon nita, phin vo chira duoc bd tri gitta dong co va tay 1ai.

Hon nira, phan khép ndi thir hai dwoc bd tri sao cho luc quay cua cap thir hai
duoc tdi da héa ¢ phan gifra gitta vi tri ban ddu ma & do6 phin khép ndi thi hai dwoc
dinh vi khi céng cu thao tic khong duoc van hanh va vi tri quay tbi da ma & d6 phin
khép ndi tht hai duoc dinh vi khi cong cu thao tac dugce van hanh & mic tdi da.

Hiéu qué cia sang ché
Sang ché c6 cac hiéu qua sau ddy.
May diéu khién kidu di bd theo sang ché c6 thé giam lyc thao tac cua cong cu

thao tac.
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May didu khién kiéu di b6 theo sang ché c6 thé d& dang dwa than quay vé vi tri
ban d4u (d& dang quay theo hudng nguoc lai véi huéng quay di dinh truwdc) khi thao tac

cua cong cu thao tac dwoc giai phong.

May diéu khién kiéu di bo theo sang ché co thé ngin chin hoat dong quéa mtc
cta cdng cu thao tac va cai thién kha nang hoat dong bﬁng cach han ché chuyén dong
quay cua than quay tai vi tri xac dinh trudc.

My diéu khién kiéu di bd theo sang ché ¢6 thé bao vé than quay, phan tic dung
luc cédng va phén han ché. Piéu nay lam cho n6 cé thé ngan chdn sy can trg chuyén dong
quay do sy bam dinh cia bun va bui.

May diéu khién kiéu di bo theo sang ché ¢6 thé tan dung hi¢u qua khoang tréng
bén dudi thung nhién lidu.

May diéu khién kiéu di b6 theo sang ché c6 thé tan dung cach hiéu qua khoang
cach gilra dong co va tay lai.

May diéu khién kiéu di bo theo sang ché ¢ thé cai thién kha nang hoat dong cua
cong cu thao tac béng cach giam lyc thao tac khi cong cu thao tac bét d4u duge van hanh
va khi cdng cu thao tac dugc van hanh & muc t6i da.

MG ta vin tit cAc hinh vé

FIG.1 13 hinh chiéu phdi canh minh hoa may diéu khién kiéu di bo theo phuong
an cua sang ché.

FIG.2 13 hinh chiéu bén trai minh hoa may diéu khién kiéu di bo theo phwong 4n
cla sang ché.

FIG.3 12 hinh chiéu bén phai minh hoa may diéu khién kiéu di bd theo phuong
4n cua sang ché.

FIG.4 14 hinh chiéu bén phai dugc phong to ciia may didu khién kidu di b6 theo
phuong 4n cia sang ché.

FIG.5(a) 12 hinh chiéu bén minh hoa tay 1ai, cap két ndi va co céu giam lyc thao

tac. FIG.5(b) 12 hinh chiéu bén dugc phong to minh hoa co cdu giam lyc thao tac.
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FIG.6 13 hinh chiéu bén minh hoa trang thai truéc khi cAn didu khidn dwoc van
hanh.

FIG.7 13 hinh chiéu bén minh hoa trang thai ma can didu khién dang dwoc vin
hanh.

FIG.8 13 hinh chiéu bén minh hoa trang thai ma can diéu khién dugc van hanh &
muc tdi da.

FIG.9(a) 12 hinh chiéu bén minh hoa co ciu giam lyc thao tac theo vi du sira di.
FIG.9(b) 1 hinh chiéu canh dugc phéng to minh hoa co cdu giam luc thao tac theo vi

du sira doi.

FIG.10(a) 14 hinh chiéu bén minh hoa trang thai ma can diéu khién dugc van hanh
& murc tbi da trong vi du stra d6i. FIG.10(b) 1a hinh chidu bén dwoc phéng to minh hoa

trang thai ma can diéu khién duoc van hanh & mic t6i da trong vi du stra déi.
M@ ta chi tiét sang ché

Trong md t4 sau day, cac huéng duoc chi ra boi cac miii tén U, D, F, B, L vaR
trong c4c hinh v& duoc xac dinh 13 hudng 1én, huéng xudng, huéng tién, hudng lui,
hudng trai va hudng phai, twong ung.

Sau day, mdy diéu khién kiéu di bg 1 theo phuong 4n ctia sang ché s& duge mod

t4 v&i su tham chiéu dén céc hinh v& tix FIG.1 dén FIG.4.

May diéu khién kiéu di bo 1 bao gdm khung than méy 2, dong co 3, thing nhién
liéu 4, mui xe 5, nip may 6, hop s6 7, méng x6i 8, co cdu ly hop 9, chén bun 10, khung
tay 14i 11, banh xe di chuyén 12, thanh can 13, than dugc tao hinh 14, phin khép néi tay

1ai 15, tay 14i 20, cap két ndi 30 va co clu giam luc thao téc 40.

Khung than méy 2 14 chi tiét duoc tao thanh bang cach udn cong thich hop chi
tiét bang didu khién. Bo giam chén 2a v& co ban ¢ hinh chit U & phia trude véi 16 mo
huéng xudng duogce dat & phan phia trude cua khung thdn may 2. Péng co 3 dugc dit
trén khung than may 2. Thung nhién lidu 4 dwoc bé tri phia sau déng co 3. Pong co 3
va thing nhién liéu 4 duoc che bang mui xe 5. Hon nita, nip 4a cua thang nhién lidu 4
dwgc cung cip dé tiép xc véi bé mit phia trén ctia mui xe 5. Nép 6 che co cdu ly hop 9
ma truyén luc cta dong co 3 dén hop s6 7 duge cung cép & phia bén trai cia déng co 3.
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Hop s6 7 duoc ¢b dinh vao phéan sau ctia khung than may 2. Hop sb 7 c6 truc
quay 7a ma quay nho luc duoc truyén tir doéng co 3. Mong x6i 8 dugce ¢b dinh vao truc
quay 7a. Co cdu ly hop 9 dé chuyén déi chuyén dong quay va dimg chuyén déng quay
ctia méng x6i 8. Nhu co cdu ly hop 9 ctia phuong én, cai goi 14 ly hop cing dai c6 kha

ning truyén Iuc bang cach tic dung lwc cing 1én dai quin quanh rong roc duoc gia dinh.

Chan bun 10 che méng x6i 8 tir phia trén dugc bd tri & bén trai va bén phai cua

hop s6 7. Ngoai ra, khung tay 14i 11 duoc bb tri & phan sau cua hop sb 7.

Khung tay 1ai 11 14 khung d& tay 14i 20. Khung tay 1ai 11 duoc tao thanh dé kéo
dai vé phia sau va lén trén. Khung tay 14i 11 dwgc minh hoa trén FIG.4 duoc cb dinh
vao hop s67 thong qua khung cd dinh 11a. Khung d& 11b dé as thung nhién li€u 4 dugc
cb dinh vao phan bén & phia trude cita khung ¢é dinh 11a. Hon nita, khung ¢d dinh 11a
duoc lép banh xe di chuyén 12, thanh cén 13 va than dugc tao hinh 14 véi thanh nep
11c xen gifra khung cd dinh 11a, va banh xe di chuyén 12, thanh cadn 13 va than dugc
tao hinh 14. Thanh nep 11c ¢6 thé duoc lép d3t theo cach c6 thé quay duogc so voi khung

¢b dinh 11a.

Ngoai ra, phan khép ndi tay 14i 15 dwoe ghép ndi véi phan déu sau phia trén cia
khung tay 14i 11 dugc minh hoa trong céc hinh v& tir FIG.1 dén FIG.3. Phan khép nbi
tay 14i 15 ghép ndi khung tay 14i 11 va tay 14i 20. Phén khép nédi tay 14i 15 c6 thé c6 dinh
tay 1ai 20 vao khung tay 1ai 11 bang cach siét chit bu-16ng nam 15a.

Tay 14i 20 duoc sit dung cho hoat ddng cia ngudi lao dong. Tay 1ai 20 bao gom
can diéu khién 24 c6 thé hoat dong dugc, va can didu khién 24 duoc két ndi véi co cdu
ly hop 9 thong qua cap két ndi 30 (xem FIG.5(a)). Co cdu giam luc thao tac 40 duoge sit
dung dé giam luc thao tac cta cin didu khién 24. Luu ¥ rdng hinh minh hoa vé cap két
nbi 30 duge bod qua trén FIG.1 ¢ thuan tién cho viéc md ta. Ngoai ra, tay lai 20, cap Kkét

noi 30 va co cau giam lyc thao tac 40 s€ dugc mo6 ta sau.

Trong may diéu khién kiéu di bd 1 dwoc tao két cu nhu md ta & trén, cin didu
khién 24 cua tay 14i 20 duoc van hanh, theo d6 luc cang duge tac dong 1én dai, va co
cau ly hop 9 duogc din dong. Theo d6, luc tir dong co 3 dugc truyén to1 truc quay 7a.
Két qua 13, may diéu khién kiéu di b6 1 ¢6 thé x6i ddng rudng bing cach quay mong x61
8. Tai thoi diém nay, béng cach quay thich hgp thanh nep 11c va dua than dugc tao hinh
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14 sang trang thai hudng xubng nhurr minh hoa trén FIG.2 va c4c hinh v& khéc, cac lubng
d4t c6 thé duoc tao thanh béng cach nhén vao dt duge x6i béng moéng x4i 8. Ngoai ra,
bang cach quay thich hop thanh nep 11c va huéng thanh can 13 xudng duéi, thanh can
13 duge dwa vao dong rudng dé tao ra lwe can, va téc d6 tién 1én cua may didu khién

kidu di b 1 ¢6 thé duge diéu chinh.

Hon nfta, trong may didu khién kiéu di b 1, hoat ddng cua cAn didu khién 24
dugc giai phong, theo d6 tac dung cla lyc cing 1én dai bi dimg, va sy din dong cua co

céu ly hop 9 bi dimg lai. Piéu nay s& 1dm ngimg chuyén dong quay cta mong x6i 8.

Sau day, tay lai 20, cap két ndi 30 va co chu giam luc thao tac 40 s€ dwgc mé ta
v6i sy tham chiéu dén céc hinh v& tir FIG.1 dén FIG.5. Luu ¥ ring cic md ta nhu vy
lién quan dén tay 1ai 20, cap két n6i 30 va co clu giam lyc thao tac 40 s€ dugce thuc hién
dudi day trén co so trang thai ma can diéu khién 24 khéng dugc van hanh (trang thai

dugc minh hoa trén FIG.1) 1am tham chiéu.

Tay 14i 20 duwoc minh hoa trén cac hinh v& tir FIG.1 dén FIG.3 bao gém phén lic

21, phan két ndi 22, tay nim 23 va can diéu khién 24.

Phan ldc 21 12 phan lic qua lai so véi khung tay l4i 11. Phdn lic 21 dugc tao
thanh bang cach udn cong thich hop chi tiét v& co ban c6 hinh try. Phan lic 21 duge tao
thanh vé co ban 13 hinh chit L 6 hin chiéu bén, c6 nghia 13, hinh dang trong d6 phin diu
kéo dai vé phia sau va hudng 1én duoc ubn cong vé phia sau. Cip phan lic bén phai va
bén trdi 21 dugc cung cép. Céc phan dAu bén dudi phia trude ciia phan lic 21 duge ghép
ndi véi phan khép ndi tay 1ai 15. Céc phén lic 21 c6 thé lic qua lai so voi khung tay lai
11 bang cach néi 1ong bu-16ng nam 15a ctia phin khép ndi tay 14i 15. Hon nita, cac phin
lic 21 duoc c¢b dinh vao khung tay 14i 11 & vi tri tily ¥ trong pham vi ¢6 thé lic duoc

bang cach siét chit bu-16ng num 15a.

Phin két ndi 22 13 phin két ndi cip phin 1ic bén phai va bén trai 21. Phin két nbi
22 dugc tao thanh hinh tru véi hudng truc cta chiing dugce dinh hudng theo hudng bén.
Phén d4u bén tri ctia phan két nbi 22 dwoc cb dinh vao phén lic bén trai 21. Phin diu

bén phai ctia phan két ndi 22 dwoc ¢d dinh vao phén lic bén phai 21.

6/29



42492

Tay nim 23 13 bd phan duoc ngudi lao déng nim chit khi thao tac. Tay ndm 23

duoc c¢b dinh vao phan diu dang sau phia trén ciia phan lic 21.

Can diéu khién 24 13 phin dugc van hanh khi ngudi lao déng quay truc x6i 8 (din
dong co cdu ly hop 9). Can diéu khién 24 dwoc bd tri & phan ddu dang sau phia trén cta
phén lic bén trai 21. Cin didu khién 24 theo phuong 4n c6 thé dwoc 1ic xubng & trang

thai dwgc minh hoa trén FIG.1.

Cép két ndi 30 dwge minh hoa trén céc hinh v& FIG.2, FIG.3 va FIG.5 14 cap ma
két ndi cn diéu khién 24 va co cdu ly hop 9 thong qua co ciu gidm lyc thao tac 40. Céap
két ndi 30 bao gom cap thir nhit 31 va cap thi hai 32. Luu ¥ ring dinh nghia cta hudng
dugc minh hoa trén FIG.5 duoc dinh nghia dé thu4n tién cho viéc md ta két chu cua co
cdu gidm Iyc thao tac 40, va khéc v&i dinh nghia vé huéng dwoc minh hoa trén céc hinh

v& tir FIG.1 dén FIG.4. Pidu twong ty ciing 4p dung cho céc hinh v& tir FIG.6 dén FIG. 10.

Cép tht nhat 31 14 cap ma két ndi cAn diéu khién 24 va co céu giam lyc thao tac
40. Cép thtr nhit 31 duoc tao thanh bang cach boc cap bén trong thir nhit 31a véi cép
bén ngoai thir nhat 31b va cung cip diu bén trong tht nhit 31c & phin du cua cap bén

trong th nhat 31a & phia co cdu giam lyc thao tac 40.

Cép thir hai 32 14 cap ma két ndi co cAu giam lwc thao tac 40 va co cdu ly hop 9.
Cép thtt hai 32 duoc tao thanh bang cach boc cap bén trong thir hai 32a véi cap bén
ngoai thit hai 32b va cung cp dau bén trong thit hai 32¢ & phan d4u ciia cip bén trong

thr hai 32a ¢ phia co cdu giam luc thao tac 40.

Co chu gidm luc thao tac 40 duge minh hoa trén cac hinh vé FIG.4 va FIG.5 duogc
str dung dé giam luc thao tac ciia cAn didu khién 24 nhw mé ta & trén. Co cAu giam luc
thao tac 40 bao gdm phan vo chira 41, thin quay 42, phin han ché thi nhit 43, phin han
ché thit hai 44 va phan tiép xac 45.

Phan vo chita 41 13 phin ma chira thin quay 42 va tuong tu. Phin vé chira 41
duogce tao thanh vé co ban 13 hinh hop. Phén vo6 chira 41 duge bd tri trong khung d& 11b
ctia khung tay 14i 11, va dugc bb tri bén dudi thing nhién lidu 4 va phia trén hop sb 7.
Ngoai ra, phin vé chira 41 duoc b tri gitta dong co 3 va tay 14i 20 (xem FIG.3). Luu y

rang phan vo chira 41 theo phuong an dugce gia dinh 1a chi tiét duoc tao hinh hp c6 thé
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dugc chia thanh hai. FIG.5 minh hoa trang thai trong d6 phan vo chira 41 dwgc phén
chia dé bén trong c6 thé dugc nhan biét bing mit thuong. Phin vo chira 41 bao gdbm

phan chén thir nhit 41a va phan chén thi hai 41b.

Phin chén thir nhét 41a dwgc minh hoa trén FIG.5 13 phn ma cép thir nhét 31
dugc chén vao. Phin chén tht nhit 41a duoc tao thanh tai hodc gén phén goc ¢ mat sau
phia duéi ctia phan v6 chira 41. Phin chén thir hai 41b 14 phin ma cap thu hai 32 dugc
chén vao. Phan chén thtt hai 41b dugc tao thanh & phén giita theo chiéu doc & phin phia
sau ctia phan vo chira 41. Theo cach nay, phan chén thir hai 41b dwoc tao thanh & cung
mot phia cla phin vo chita 41 nhu phén ma phﬁn chén thir nhét 41a duge tao thanh. Cu
thé hon, phén chén thir nhat 41a va phz‘?ln chén thir hai 41b duogc tao thanh trén bé mit
bén & mdt sau cua phén vé chita 41 dugc tao thanh hinh dang vé co ban 12 hinh chit nhat

(hinh dang song song vé co ban 13 hinh chit nhit) trong hinh chiéu canh.

Cép tht nhat 31 va cap thu hai 32 dugc tao thanh sao cho goc duoc tao thanh bai
ca hai (goc duoc tao boi cac phan déu ciia cap ngoai thir nhit 31b va cap ngoai thur hai
32b & phia phan vé chira 41) 1a goc nhon khi dwoc chén vao phén chén thir nht 41a va
phén chén tht hai 41b. Theo phwong 4n, goc dwoc tao thanh 13 khodng 17°.

Théan quay 42 14 chi tiét ma quay nhd hoat dong (hoat dong lic) cia can diéu
khién 24. Than quay 42 duoc bd tri hon vé phia trude so v6i phin trung tim trude-sau
clia phan vo chira 41. Than quay 42 bao gdm phén than chinh 42a, phin khép nbi thir
nhét 42b va phan khép ndi thir hai 42c.

Phén than chinh 42a duoc tao thanh v& co ban 13 hinh dang cot véi hudng truc
clia n6 duge dinh huéng theo huéng bén (huéng sau ciia trang trén FIG.5). Phin thin
chinh 42a dwgc d& theo cach ¢ thé quay boi phan vo chita 41. Phin than chinh 42a

dwoc bd tri phia trude phan chén thir hai 41b cia phan vo chia 41.

Phan khép ndi thir nhét 42b 13 phan ma cép thi nhat 31 dugc ghép ndi véi. Phan
khép ndi thir nhét 42b dwoc tao thanh sao cho nhd ra ngoai theo huéng xuyén tim (vé
phia trude trén FIG.5) tir bé mat ngoai vi bén ngoai ctia than quay 42. Phin khép nbi
thir nhit 42b duoc tao thanh vé co ban 1a hinh chit nhat trong hinh chiéu bén sao cho
chiéu rong ciia n6 (chidu rong theo huéng thing dung trén FIG.5) vé co ban gibng véi
duong kinh bén ngoai ctia phan than chinh 42a. Phan khép néi thir nhit 42b ¢6 phan 18
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c6 dang vé co ban 12 hinh tron trong hinh chiéu bén, va cap thi nhit 31 dugc ghép ndi

bang cach 1ip dau bén trong thi nhat 31¢ vao phan 16.

Phan khép ndi thir hai 42c¢ 12 phan ma cap thir hai 32 dwoc ghép ndi véi. Phan
khép nbi thir hai 42¢ dugc tao thanh d& nhé ra ngoai theo hudng xuyén tam (lii va 1én
trén trén FIG.5) tir bé miat ngoai vi bén ngoai ctia than quay 42. Phin khép ndi thi hai
42¢ duge tao thanh v& co ban hinh chit nhat trong hinh chiéu bén sao cho chiéu rong cua
né vé co ban giéng voi dudng kinh bén ngoai ciia phan than chinh 42a. Phin khép néi
th hai 42¢ dwoge tao thanh dé dich chuyén tr phén khép ndi thir nhat 42b mot khoang
120° theo chiéu kim dong hd trén FIG.5 quanh tAm C cta thin quay 42. Phin khép ndi
thtt hai 42¢ ¢6 phan 16 v& co ban 13 hinh tron trong hinh chiéu bén va cap tht hai 32
dwoc ghép nbi bing cach lip diu bén trong thir hai 32¢ vao phdn 18. Luu ¥ rang theo
phuong 4n, phan 15 ctia phan khép nbi thir hai 42¢ duoc tao thanh c6 hinh dang khéc
v6i phan 15 cta phan khép ndi thir nhit 42b (vi du, dudng kinh ctia phan 15 cta phin
khép ndi thi hai 42¢ 16m hon dudng kinh cta 15 phin ciia phan khép ndi thi nhét 42b).
Béng cach tao phan khép ndi thir hai 42¢ va phan khép nbi thit nhat 42b theo cac hinh
dang khac nhau nhu ¢4 mo ta & trén, c6 thé ngin ngira 18i khi lap rap (gin nguoc lai cap

thr nhat 31 va cap thir hai 32) va c6 thé cai thién kha ning 1p rap.

Phan han ché thir nhét 43 duoc st dung d& han ché chuyén dong quay cua than
quay 42 bang céach tiép xtic v&i phan khép nbi thiy nhit 42b cia than quay 42. Phan han
ché thir nhét 43 dugc tao thanh tir chi tiét hinh thanh v& co ban ¢ hinh ban nguyét trong
hinh chiéu bén véi hudng truc cua nd duge dinh hudng theo hudng bén. Phén han ché
thir nhat 43 dwoc bé tri & phan déng sau phia du6i ctia phin vo chira 41 (theo huéng Lo
va huéng xubng cia tim C cia than quay 42). Phan han ché thi nhit 43 bao gdm phin

bé mit phang thir nht 43a va phan bé mit cong tht nhit 43b.

Phan bé mit phang th nhét 43a 13 phin tao thianh bé mit phing trong phin han
ché thir nhét 43. Phan bé mit phing thir nhét 43a dwoc bd tri hwdng vé phia trude va
xuéng dudi. Phan bé mat cong thit nhit 43b 14 phﬁn tao thanh bé mat cong cua phén han
ché thit nhat 43. Phin bé mit cong thir nhit 43b duoc tao thanh v& co ban 13 hinh vong

cung trong hinh chiéu bén nhd ra phia sau va 1én trén.
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Phan han ché th hai 44 duoc sir dung dé han ché chuyén dong quay cua than
quay 42 bang cach tiép xtic v6i phan khép nbi thir hai 42¢ cia than quay 42. Phin han
ché thir hai 44 dwoc tao thanh tir chi tiét hinh thanh c¢6 hinh dang vé& co ban 13 hinh ban
nguyét trong hinh chiéu bén véi huéng truc ciia né dwoc dinh huéng theo hudng bén.
Phin han ché thtr hai 44 duoc bé tri sao cho tiép giap véi phan khép ndi th hai 42¢ theo
chiéu kim déng hd trén FIG.5. Hon nita, phdn han ché thi hai 44 dwoc bd tri & phan
dang sau phia trén cta phin vo chira 41 (phia trén phan han ché tht nhét 43). Phin han
ché thtr hai 44 bao gdm phin bé mit phing thi hai 44a va phan bé mit cong thir hai 44b.

Phén bé mit phing thir hai 44a 13 phin tao thanh bé mit phing trong phén han
ché thir hai 44. Phan bé mit phing thir hai 44a dugc b tri dé huéng vé phia trudc va
1én trén. Phan bé mit cong th\r hai 44b la phén tao thanh bé mit cong cua phz‘in han ché
thir hai 44. Phan bé mit cong thir hai 44b dugc tao thanh v& co ban 1a hinh vong cung

trong hinh chi€u bén nhd ra phia sau va hudng xuong.

Phan tiép xuc 45 duoc sir dung dé tic dong luc cang 1én cap thir hai 32 bang cach
tiép xiic véi cap thir hai 32. Phin tiép xtc 45 duoc tao thanh vé co ban 13 hinh c6t véi
huéng tryc ctia n6 dugce dinh huéng theo hudng bén. Phan tiép xic 45 duoc b tri gilta
phén han ché thir nhét 43 va phin han ché thir hai 44, va giira tim C cua than quay 42
va phan chén thir hai 41b.

Sau déy, hoat dong cta co ciu gidm luc thao tdc 40 s€ dugc md ta véi sy tham
chiéu dén cac hinh v& tir FIG.6 dén FIG.8. Luu ¥ ring cic mé ta nhu vay lién quan dén
hoat ddng ctia co cau giam luc thao tac 40 s& duge md ta dudi ddy bang cach 1y vi du
vé truong hop trong do can diéu khién 24 dugc van hanh tir trang thai ma can diéu khién
24 khong dugc van hanh nhu duoc minh hoa trén FIG.6 dén trang thai ma can diéu khién

24 dugc van hanh & mirc t8i da nhu duge minh hoa trén FIG.S.

6 trang thai ma can diéu khién 24 khong dugc van hanh nhu dugc minh hoa trén
FIG.6, luc xu huéng Al tac dong Ién cap thir hai 32 béng cach khoi phuc luc cia dai
ctia co cdu ly hop 9, hodc twong tu. Theo d6, cap bén trong thir hai 32a duoc kéo Iui. Do
6, phan khép ndi thir hai 42¢ clia than quay 42 bi kéo vé phia sau, va than quay 42 bi
1&ch theo chiéu kim ddng hd trén FIG.6. Ngoai ra, chuyén dong quay cua than quay 42
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theo chiu kim ddng hd bi han ché boi phin khép nbi thir hai 42¢ tiép xiac véi phan bé
mit phing thtr hai 44a ciia phin han ché thir hai 44.

Khi can didu khién 24 dwoc van hanh (lic xudng dudi) tir trang thai nhu vy, luc
thao tac A2 tic dong 1én cap thir nhat 31 dwoc minh hoa trén FIG.7. Theo d6, cap thir
nhét 31 duoc kéo vé phia sau va xudng dudi. Két qua 13, lwc quay twong tng véi luc
thao tac A2 dugc tac dung 1én than quay 42. Than quay 42 quay theo hudng nguoc chiéu
kim ddng hd (hudng ctia mili tén B2 dwoc minh hoa trén FIG.7) chdng lai luc quay theo

chiéu kim ddng hd bai lyc xu huéng Al (cap thir hai 32).

Khi than quay 42 bat dau quay theo huéng ngugc chidu kim dong hd, phan khép
ndi thir hai 42¢ di chuyén vé phia truéc va 1én trén tir trang thai dugc minh hoa trén
FIG.6. Theo dé, huéng doc cta cap bén trong thi hai 32a (phan dau ¢ phia phan khép
ndi thir hai 42¢) hudng dan theo hudng tiép tuyén ciia than quay 42. Két qua 13 luc quay

tac dung 1én than quay 42 bang luc xu huéng A1 ting dan so véi vi tri ban dau.

Khi can diéu khién 24 dwoc van hanh hon nita tir trang thai duoc minh hoa trén
FIG.7, than quay 42 tiép tuc quay theo hudng nguoc chiéu kim dong ho. Tai thoi didm
ndy, phan khép ndi thi hai 42¢ di chuyén vé phia trudc so véi trang thai dugc minh hoa
trén FIG.7. Theo d6, cap bén trong tht hai 32a dén dan dén gén tdm C cia than quay 42.

Két qua 1 luc quay tac dung 1én than quay 42 béi luc xu huéng Al giam dén.

Khi can diéu khién 24 duoc van hanh hon nita, phan khép nbi thir hai 42c di
chuyén xubng dudi, va phan gitra cta cap bén trong thr hai 32a tiép xac véi phan tiép
xtc 45. Két qua 13 phan cép bén trong thir hai 32a bi uén cong mét chut & phén tiép xuc
v6i phan tiép xtic 45.

Khi can diéu khién 24 duoc van hanh & murc tbi da, trang théi dugc minh hoa trén
FIG.8 s& dat dugc. O trang thai nay, phan khép ndi thir hai 42¢ dwoc dinh vi d& chong
1én duong thang D1. Luu y rang duong thang D1 1a duong thang di qua tAm C cia than
quay 42 va phin phia trén ciia phan tiép xtc 45 (cu thé hon 13 diém tiép xuc véi cap bén

trong thir hai 32a).
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Bing cach quay thin quay 42 theo cach ndy, co cdu ly hop 9 c6 thé dugc truyén
dong thong qua cap thir hai 32. Bang cach duy tri trang thai nhw vy, ngudi lao dong

quay méng x6i 8 (xem FIG.1) dé thuc hién c6ng viée x6i dat.

0 day, néu than quay 42 quay cho dén khi tdm ctia phin khép ndi thir hai 42¢
(df?lu bén trong thir hai 32¢) dugc dinh vi trén duong théng D1 dugc minh hoa trén FIG.8,
thi huéng doc clia cép bén trong thir hai 32a (tir phan tiép xtc v6i phan tiép xic 45 dén
phén dau ¢ phia diu bén trong th hai 32¢) tring véi duong thang D1. Trong trudng
hop nay, luc quay tic dung 1én than quay 42 bang lic xu hudng A1l bing 0. Theo phuong
4n, vi tri nhur vay ctia phan khop nbi thir hai 42¢ tai d6 lyc quay khong tac dong duoc

goi la “diém chet”.

Theo phwong an, phan khép ndi thit hai 42¢ duoc dinh vi gan diém chét dén muc
sa0 cho phan khép ndi thtr hai 42¢ chong 1én duong thing D1. Pidu nay 1am cho né c¢6
thé giam luc quay tic dung 1én than quay 42 bang luc xu huéng Al (it nhét, dé giam lyc
quay so v&i trang thai duge minh hoa trén FIG.6). Theo d6, luc thao tic cla can didu
khién 24 ¢ trang thai ma cn didu khién 24 dwoc van hanh & mic tdi da (trang thai duge
minh hoa trén FIG.8) c6 thé duoc giam bot. Do do, c¢6 thé dé dang duy tri trang thai ma
can diéu khién 24 dugc van hanh & muc tdi da. Do do, ganh nang cho nguoi lao dong

trong cong viéc x4i dat cé the dugc gidm bot.

Ngoai ra, theo phwong 4n, than quay 42 dwoc tao két ciu dé khong vuot qua didm
chét (tim cta phin khép ndi thir hai 42¢ duge dinh vi bén trén dudng thang D1) ngay
ca khi can diéu khién 24 duoc van hanh & muc t6i da. Két qua 1a, luc quay do luc xu
hudéng Al tac dong nhe, va than quay 42 ¢ thé d& dang trd lai vi tri ban dau (vi tri trude
khi van hanh).

Hon nira, ¢ trang thai ma cAn diéu khién 24 duoc van hanh & mic tdi da, cap bén
trong thw hai 32a duoc dua tiép xhc véi phén tiép xuc 45, theo d6 luc cang (luc tro lai:
Iuc dé dwa than quay 42 v vi tri ban diu) dwoc 4p dung cho cap bén trong thit hai 32a.
Do d6, khi hoat d6ng cila can didu khién 24 duoc giai phéng, than quay 42 c6 thé d&
dang quay theo chiéu kim ddng hd, v than quay 42 c6 thé d& dang trd lai vi tri ban dau.

Ngoai ra, bang cach giam luc thao tac cia can didu khién 24 bing co cdu giam
luc thao tac 40, hanh trinh (lugng hoat dong) cia can diéu khién 24 c6 thé duoc giam
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bang cach rat ngan toan bd chiéu dai ciia cin diéu khién 24, hoic twong tu, bing chiéu
dai twong mg voi luong giam trong lyc thao tac. Pidu nay ciing c6 thé cai thién kha

nang hoat dong.

Hon nita, theo phwrong 4n nay, thin quay 42, phin han ché thit nhit 43, phan han
ché thir hai 44 va phan tiép xtc 45 dugc dit chung trong phin vé chira 41, theo d6, co
cau giam lyc thao tac 40 dugc hop nhat. V&i két chu nhu viy, co cAu giam lwc thao tic
40 c6 thé duge bd tri & vi tri mong mudn (vi du, phén ma duoc lép tuong dbi dé dang

trong may diéu khién kiéu di bd 1), va kha ning lip c6 thé duoc cai thién.

Nhu dwge mé ta & trén, may diéu khién kiéu di bd 1 theo phwong 4n hién tai bao
gdm cap thir nhat 31 duoc ghép ndi véi can didu khién 24 (cong cu thao tac), cap thu
hai 32 dugc ghép ndi véi co cau ly hop 9, va than quay 42. Than quay 42 dwoc d& theo
cach ¢ thé quay va bao gdm phan khép néi thir nhdt 42b dwoc ghép ndi véi cép thi
nhét 31 va phan khép ndi thir hai 42c ma cép thi hai 32 dwoc ghép ndi. Than quay 42
truyén dong co céu ly hop 9 thong qua cp thi hai 32 khi than quay 42 dugc quay theo
huéng quay dugc xac dinh trude (hudng nguoc chiéu kim ddng hd trén FIG.6) qua cap
thr nhat 31 bing hoat dong cia cin didu khidn 24. Phin khép ndi thtr hai 42¢ duge bd
tri sao cho duogc dinh vi gén diém chét tai d6 luc quay cua cap thtr hai 32 khong tac dong
¢ trang thai ma can diéu khién 24 duoc van hanh ¢ mic tbi da (trang thai dugc minh
hoa trén FIG.8).

Véi két chu nhu vay, luc thao tic cla can diéu khién 24 c6 thé duoc giam bot.

Ngoai ra, may diéu khién kiéu di bd 1 theo phwong 4n con bao gdm phin tiép xic
45 (phan ap dung luc cing). Phén tiép xtc 45 tac dung luc cang 1én cap thi hai 32 bing
cach tiép xuc véi céap thr hai 32 dé thu luc trd lai tlr vi tr gﬁn diém chét & trang thai ma
can diéu khién 24 dugc van hanh & mic téi da.

Vi két cdu nhu vay, khi hoat dong cua cin didu khién 24 dugc giai phong, than
quay 42 c6 thé d& dang tré vé vi tri ban diu (d& dang quay theo chidu kim ddng hd trén
FIG.8).

Hon nita, may diéu khién kiéu di bd 1 theo phwong 4n ndy con bao gdm phin han

ché thir nhat 43 va phan han ché tht hai 44 (cac phéan han ché). Mbi phan trong s6 phan
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han ché thir nhit 43 va ph?m han ché thr hai 44 han ché chuyén dong quay cta than quay

42 tai vi tri xac dinh truéc bang cach tiép xtc v6i than quay 42.

Véi két cau nhu vay, bang cach han ché chuyén dong quay ctia than quay 42 tai
vi tri x4c dinh trude, c6 thé ngén chan hoat ddng qua mirc cta can diéu khién 24 va cai

thién kha nang hoat ddng.

Ngoai ra, theo phurong an, mdi phin han ché thi nhét 43 va phan han ché tht hai
44 déu duoc tao thanh & dang bé mit cong tai cac phan khong tiép xtc véi than quay 42
(bao gdm phan bé mit cong thir nhit 43b va phin bé mit cong thir hai 44b ). Theo két
cau nhur vay, c6 thé han ché xuét hién sw hu héng dbi vai cap thir nhit 31 va cap tht hai
32 khi phan han ché thtt nhat 43 va phan han ché th hai 44 tiép xtic v6i cap thi nhét 31
va cap thir hai 32 (cac bé mit cong cua ching tiép xtic v6i cac phan han ché tuong Umg

dé 1am cho céc déy cap nay khé bi hu hong).

Ngoai ra, may diéu khién kiéu di bo 1 theo phuong 4n nay con bao gdm phin vé
chtta 41. Phan v6 chira 41 chtra thin quay 42, phin tiép xGc 45, phin han ché thir nhit
43 va phan han ché tha hai 44.

V6i két chu nhu vay, than quay 42, phan tiép xtic 45, phan han ché thir nhat 43
va phan han ché thr hai 44 c6 thé dugc bao vé. Didu ndy 1am cho né c6 thé ngin chin

su can tré chuyén déng quay do sy bam dinh cia bun va bui.
Hon nira, phan v6 chita 41 dwoc bb tri bén dudi thung nhién liéu 4.
Hiéu qua yéu cau 5

V6i két cau nhu vy, khoang tréng bén du6i thing nhién liéu 4 c6 thé duoc tan

dung mot cach hiéu qua.

Ngoai ra, theo phuong an niy, phin vo chira 41 dwoc bé tri phia trén vé chira hdp
s6 7. Theo két ciu nhu vay, Vi tri chiéu cao cua ph?m v6 chira 41 c6 thé duoc han ché dé

khéng tré nén qué thip, va phin vo chira 41 c6 thé d& dang ip rap.
Ngoai ra, phan vé chira 41 dugc bd tri gita dong co 3 va tay 14i 20.

V6i két chu nhu vay, khoang tréng gitta dong co 3 va tay 14i 20 (khoang tréng

theo hudng tién va 14i) ¢6 thé duoc tan dung médt cach hi¢u qua.
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Hon nita, phan khép ndi tht hai 42¢ duge bé tri sao cho lwc quay cia cap thit hai
32 12 t8i da & phan giita giita vi tri ban dAu (vi tri dwoc minh hoa trén FIG.6) va vi tri
quay t6i da (vi tri dugc minh hoa trén FIG.8). Vi tri ban diu c¢6 nghia 13 vi tri ma phin
khép ndi thir hai 42¢ dugc dinh vi khi cin diéu khién 24 khong hoat dong. Vi tri quay
t6i da c6 nghia 13 vi tri ma phan khép ndi thir hai 42¢ dwoc dinh vi khi cin didu khién

24 duoc van hanh & mc t0i da.

Vi két cau nhu vay, luc thao tac khi can di€u khién 24 bat dau duoc van hanh
va khi can dicu khién 24 hoat dong & muc toi da c6 thé giam xuong. Két qua 1a, vi can
diéu khién 24 c6 theé dugce van hanh tron tru, nén kha nang hoat dong cua can di€u khién

24 ¢c6 thé duogc cai thién.

Lwu ¥ rang can diéu khién 24 theo phwong 4n hién tai 1a phwong 4n cta coéng cu

thao tac theo sang ché.

Hon nita, phén tiép xuc 45 theo phuong 4n 1 phwong 4n ca phan tic dung lyc

cang theo sang che.

Hon nira, phan han ché thi nhit 43 va phan han ché tha hai 44 theo phwong 4n

1a phuong 4n ctia phan han ché theo séang ché.

Mic du phuong an cua sang ché da dwgc mo ta & trén, nhung sdng ché khong bi
gidi han ¢ két cau trén va cac sira ddi khac nhau c¢6 thé dugc thyuc hién trong pham vi

cua sang ché dugc néu trong cac yéu cau.

Vi dy, may diéu khién kiéu di b6 1 thyc hién cong viéc x6i dit, nhung tng dung
ctia may diéu khién kiéu di bd 1 khong bi giéi han ¢ d6, va may diéu khién kiéu di b6 1
c6 thé thuc hién cong viéc khac.

Ngoai ra, theo phuong an nay, phan khép ndi thir hai 42¢ chdng 16n dudng thing
D1 ¢ trang thai ma can diéu khién 24 duoc van hanh & mic tdi da, nhung séng ché khong
bi gi6i han & d6. Vi tri ciia phan khép ndi thir hai 42¢ & trang thai ma cin didu khién 24
duoc van hanh & mirc t6i da c6 thé duge dit mot cach thich hop trén co sé goc R1 so
v6i duong thang D1 (goc tao boi dudng thang D1 va dwong thing di qua tam C clia than
quay 42 va tdm ctia phan khép ndi thi hai 42¢ hodc tim ciia dau bén trong thi hai 32¢;

xem FIG.8). Cu thé, vi tri cta phﬁn khdp ndi thr hai 42¢ ¢6 thé duoc dit sao cho goc
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R1 12 nhé hon hoic bang 45°, ching han. Ngoai ra, géc R1 nhu vy 13 d nho dén mirc
dang mong mudn. Cu thé, goc nho hon hoic bang 30° duogc mong mudn, va pham vi
gbc nho hon hoic bing 15° dwoc mong mubn hon. Ngiu nhién, goc R1 theo phuong 4n
1a khoang 12°.

Hon nita, huéng ctia hudng truc cua thin quay 42 va hudng quay cia no tai thoi
diém van hanh can diéu khién 24 khong bi gidi han & phuong 4n hién tai, va c6 thé 1a

huéng va huéng quay bat k.

Ngodi ra, phan han ché thi nhét 43 va phin han ché thir hai 44 khong nhat thiét
bi giéi han ¢ hinh dang c6 phan bé mit phing thir nhit 43a va phin bé mat phing thu
hai 44a ciing nhur phan bé mit cong thit nhét 43b va phin bé mit cong thi hai 44b nhu
trong phwong 4n, va c6 thé ¢6 hinh dang bat ky.

Hon nita, phn vé chtra 41 duoc bd tri bén duéi thung nhién li€u 4 va gilra ddng
co 3 va tay 14i 20, nhung khong bi giéi han & d6, va c6 thé dwoc bb tri & bat ky vi tri

nao.

Ngodi ra, co cdu giam lyc thao tac 40 theo phuong 4n chi cin bao gdm it nhét
than quay 42, va khong nhét thiét phai bao gdm cac b phan khéc (ching han nhu phén

vé chirta 41).

Ngoai ra, trong co ciu giam lyc thao tac 40, phan han ché tht nhét 43 han ché
chuyén dong quay ciia than quay 42 va phén tiép xtc 45 tic dung luc cang lén cap bén
trong tht hai 32a 1a céc phan riéng biét, nhung ching c6 thé dugc tich hop thanh mét
b6 phan. Trong truong hop ndy, co ciu giam lyc thao tac 40 c6 thé c6 két cau gibng nhu
co ciu giam luc thao tac 140 theo vi du stra ddi dugc minh hoa trén FIG.9, chéng han.
Co céu giam luc thao tac 140 khac v6i co cAu giam luc thao tac 40 theo phuong an &
chd hinh dang ctia than quay 142 khac véi hinh dang cta than quay 42 va phan han ché
thi nhat 143 duoc cung cép thay vi phan han ché thir nhit 43 va phin tiép xtic 45.

Than quay 142 khéc véi than quay 42 theo phwong an & chd khoang tréng giita
phén khép néi thir hai 42¢ va phan khép ndi thir nhit 42b rong hon so v&i trong phwong
4n (phan khép ndi thir hai 42¢ duoc bé tri dé dwoc dich chuyén so véi phéan khép ndi
thir nhét 42b khodng 150° theo chiéu kim dong hd trén FIG.8). Hon nita, phin han ché
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thir nhit 143 khac v&i phan han ché thir nhit 43 theo phwong 4n & chd phan han ché thir
nhét 143 dwoc bd tri phia sau than quay 42 (tai vi tri twong tng v6i phan tiép xtc 45

theo phuong 4n).

Trong co cAu giam lyc thao tac 140 duogc tao két cAu nhu mo ta & trén, khi cin
diéu khién 24 dugc van hanh & mirc t6i da, phan khép ndi thir nhit 420 tiép xtc v6i phin
bé mit phéng 143a cla phﬁn han ché thir nhat 143, nhu dwoc minh hoa trén FIG.10
Ngodi ra, cip bén trong thir hai 32a clia cép thir hai 32 tiép xtic v6i phan bé mit cong
143b cta phﬁn han ché th nhat 143, Theo két ciu nhu vay, vi luc cang c6 thé duoc tac
dung 1én cap thir hai 32 b6i phan han ché thi nhit 143 ma han ché chuyén dong quay

clia than quay 142, s6 luong bd phan cé thé dwoc giam bét.
Kha nang ap dung cong nghiép

Sang ché c6 thé duogc st dung cho k¥ thust ciia may didu khién kiéu di bd ma din

dong co cau ly hop béng c4ch van hanh cong cu thao tac.
Céc ky hiéu tham chiéu

1: Méy diéu khién kiéu di bo

9: Co chu ly hop

24: Can diéu khién (cong cu thao tac)

31: Cép thir nhét

32: Cap thw hai

42: Théan quay

42b: Phan khép ndi thir nhét (phan khép ndi thir nhét)

42¢: Phan kh6p ndi thir hai (phan khép ndi thir hai)

17

17/29



42492

YEU CAUBAO HO
1. Méy diéu khién kiéu di b bao gdm:
cap thir nhét dwoc ghép ndi véi cong cu thao tac;
cap thir hai dwoc ghép nbi véi co clu ly hop; va

than quay dwoc d theo cach c6 thé quay, than quay bao gdm phan khép nbi thi
nhét dugc ghép véi cap thir nhit va phan khép ndi thi hai ma cép thi hai dwoc ghép ndi
v6i, than quay duoc tao két ciu dé dén dong co cdu ly hop thong qua cép thir hai khi
than quay dugc quay theo huéng quay dwogc xac dinh trudc qua cap thi nhat béi hoat

dong cua cong cu thao tac,

trong d6 phin kh6p ndi thir hai dwoc b tri sao cho phan khép nbi thir hai dugce
dinh vi gén diém chét tai d6 luc quay cua cap thwr hai khong tac dong, & trang thai ma

cdng cu thao tdc dugc van hanh & muc toi da.

2. May diéu khién kiéu di bd theo diém 1 con bao gém phén tac dung lyc cing duogc tao
két cau dé tac dung luc cing 1én cap thir hai bang cach tiép xtic v&i cp tht hai dé thu
huc trd lai tor vi tri gén diém chét & trang thai ma cong cu thao tac dugc van hanh & mic
t6i da.

3. May diéu khién kiéu di bd theo diém 2 con bao gdm phéan han ché dwoc tao két cdu
@& han ché chuyén d6ng quay clia than quay tai vi tri dugc xac dinh true bang cach tiép

xUc vai than quay.

4. May diéu khién kidu di bo theo diém 3 con bao gdm phén v chita dugc tao két ciu
dé chira than quay, phan &p dung luc cing va phan han ché.

5. Méy diéu khién kiéu di bo theo diém 4, trong d6 phan vé chira dwoc bé tri bén duéi
thuing nhién liéu.

6. Méy didu khién kiéu di bo theo diém 4 hoic 5, trong d6 phan v chira dugce bd tri giita
dong co va tay lai.

7. May diéu khién kiéu di bo theo diém bét ky trong s cac diém tir 1 dén 6, trong d6
phin khép ndi thir hai dugc bb tri sao cho luc quay ciia cap thi hai dat t6i da & phin

gitta giita vi tri ban d4u tai d6 phan khép ndi thtt hai dwoc dinh vi khi céng cu thao tac

18
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khong dugc van hanh va vi tri quay t6i da tai d6 phan khép ndi thi hai duoc dinh vi khi

cong cu thao tac dugc van hanh & muc t01 da.
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