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(57) Sang ché dé cap t6i cum truc can (1) co it nhat hai truc can (2, 3) dugc bd
tri song song theo truc, trong d6 khe can tuong tmg (5) duoc tao ra gitta Cac truc
can lién ké, ting truc céan (2, 3) c6 ngdng truc céan (7, 8) ¢ ca hai dau theo truc
(6) cua no, ting truc can (2, 3) duoc gan quay dugc nhd hai ngdng truc can cua
noé (7, 8), it nhat hai 6 d& (9, 10) duoc bé tri lien ké theo truc véi nhau it nhat
trén ca ngdng truc can thir nhat (7) cua truc can tha nhat (2) trong sé cac truc
can va ngdng truc can thir nhat lién ké (7) cuaa truc can thi hai (3) trong s6 cac
truc can, trong d6 ung suat nén dugc tao ra gitra 6 dd trong (9) trén ngdng truc
can thir nhat (7) cua truc can tha nhat (2) va 6 d& ngoai (10) trén ngdng truc can
thar nhét (7) cua truc can tha hai (3) va tng suat kéo duoc tao ra gitra 6 d& ngoai
(10) trén ngdng truc can thir nhat (7) caa truc can thu nhat (2) va 6 d trong (9)
trén ngdng truc can thir nhat (7) cua truc can thi hai (3) hoic nguoc lai.
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Linh vwc ky thuat dwoc dé cap

Sang ché dé cap téi cum truc can c6 it nhét hai truc can duoc bé tri song song
theo truc, khe cdn twong Gng dugc tao ra gilia cac truc can lién k&, ting truc can co
ngong truc can & mdi mot trong sb hai dau theo truc ctia nd va ting truc can dugce ga
1ap nho hai ngéng truc can cta no, it nhét hai 8 d& duge bé trf lién ké theo truc véi
nhau it nhét trén ngdng truc cén tht nhét cta truc can thi nhat trong s6 cac truc cdn

va ngdng truc cdn tht nhat lién ké cta truc can thir hai trong so céc truc can.

Tinh trang ky thuat ctia sang ché

Trong may can, cac truc can dugc thiét lap vi tri tuong d8i véi nhau nhd cac 6
d& trong cac gdi 5. Khoang cich gifta céc truc can co th duoc didu chinh bang cich
dan tién it nhat mot trong sb céc truc can. Khi gia cong céc vat liéu thong thuong co
che dic tinh vét lidu ddng nhét, cc truc can duge ép vao nhau bdi lyc 6 huéng hau
nhu khong dbi din qua vat lidu c4n vao mit ddi dién cta cac 6 a3 va duy tri & do.
Diéu nay khong giy ra van d& dbi véi chét luong gia cong mién 14 cac hudng luc hau
nhu khong ddi va ap luc trong khe cén va trang thai nap liéu lién quan duy tri khong
d6i mot cach hop 1y. Dbi voi hau hét cac quy trinh c4n, trang thai nap liéu nay 1a du
chinh x4c vi khong c6 cac thay doi tai trong 16m.

Mit khéc, may can kiéu thong thuong nay 1a khong phu hop dé gia cong cac
vat liéu c6 tinh chét 13, trong qua trinh san xuét lién tuc, phat trién cac dic tinh vat
liéu khac nhau do quy trinh can va trong qué trinh cn nay, vi thé tao ra céac luc gia
cong khac nhau trong khe cén. Phan b6 mat d khac nhau trong tAm nguyén lidu can
ché tao dan dén céc luc can khac nhau, diéu nay lam cho khe cén bi thu hep hoéc cac
truc cdn bi ép ra xa nhau. Diéu nay dan dén cac d6 day vat lidu khic nhau va cc dac
tinh khac nhau ctia vét liéu can hoan thién sau d6 & dang tm vat liéu, mang, tam

nguyén liéu dugc phu hoac tAm nguyén liéu nhiéu 16p.
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bac biét ddi v&i cum truc can cb nhiéu hon hai truc can theo duong théng va
dudng dan uén khic lién tuc cua phodi can qua cac khe céan riéng biét néi tiép nhau,
vén d& nay sinh 13 trang thai d3t tai truéc xen k& phia 6 d& doi dién véi tai khong 6
khe h& va, mat khac, dua phia mat hudng ra xa khe can vao tiép xtic nham tao ra tac

dung tai can thiét dé can trong hai khe can & hai phia cua tryc can.

Ban chit ky thuit clia sing ché

Do d6, muc dich cia sang ché 12 cai thién cum truc cén theo cach sao cho co
thé cai thién trang théi nap liéu va ddng thoi thuc hién khe 6 d& nho.

Pat duoc muc dich néu trén nho cum truc cn theo diém 1 yéu cau bao ho. Cac
phuong an cé lgi cla sang ché duogc xé4c 1ap trong cic diém yéu ciu bao hd phu
thudc.

Cu thé hon, theo khia canh chinh, sdng ché dé& xuét cum truc can cé it nhét hai
truc can duogc bb tri song song theo truc, trong d6 khe cén tuong ing dugc tao ra
gifta cac truc can lién k&, trong d6 tlmg truc can c6 ngdng truc can & ca hai dau theo
truc ciia nd va timg truc can dugc ga 14p nho hai ngdng truc can ctia nd, trong d6 it
nhét hai 6 d& tuong tmg dugc b6 tri lién ké theo truc v6i nhau it nhat trén ngdng truc
can thir nhét clia truc can thir nhat trong s6 céc truc can va ngdng truc can thir nhét
lién k& cua truc can th hai trong sb cac truc can, trong d6 tmg suét nén dugc tao ra
giita 6 d& trong trén ngdng truc can thir nhét ctia truc can thi nhat va 6 d& ngoai trén
ngdng truc can thir nhét cda truc can thir hai, va tung suét kéo duoc tao ra gifta 5 4o
ngoai trén ngdng truc can thir nhit ciia truc can thir nhéat va 6 d& trong trén ngdng
truc can tha nhét ctia truc can thir hai, hodc ngugc lai. Pao nguoc nghia la ing sut
kéo va/hodc ung sudt nén con co thé duoc dao nguwoc mién 1 c4c Ung suat ndy c6
mat gitra cac 5 d& lién ké cach nhau theo dudng chéo. Nho trang thai kéo cang chéo
nhau nhu véy, hai 6 d& truc can c6 thé duoc kéo cang ndi tiép véi nhau trén céc
ngdng truc can theo cach sao cho trang thai 16ng nhau cta chi tiét dan huéng luc

duoc tao ra, vi thé khe hé can thiét c6 thé duoc tao ra.
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Theo mot phuong 4n, khéc véi ddu hiéu néu trén, c6 thé thiét 1ap sao cho chi

{mg suat nén hoic tmg suat kéo dugc tao ra & tat ca cac 6 da.

o
A ror

Hon nira, cum truc can co6 thé co it nhét ba truc can duoc b6 tri song song theo
truc, trong d6 hai 5 d& c6 thé duoc bb tri lién ké theo truc voi nhau it nhét trén ngdng
truc can thua nhét cua truc can thir ba trong sb cac truc can, trong d6 Umg suét nén
duoc tao ra giita 6 d& trong trén ngdng truc can thlr nhét cua truc can thi hai va 6 d&
ngoai trén ngdng truc can thir nhét cda truc can thr ba va ing sut kéo duoc tao ra
gifta 6 d& ngoai trén ngdng truc can thir nhét cta truc can thr hai va 6 d& trong trén
ngdng truc cén thu nhét cta truc can thr ba, hodc ngugce lai. Cac trang thai Uimg suét
gifta cdc 6 d& cach nhau theo dudng chéo co thé thay d6i luan phién tlr truc cdn nay
t6i truc can khéc. Didu nay nghia 14 6 d& trong cua truc can gitra c6 thé chiu tmg sut
kéo vé phia truc cin tht nhit va chiu Gng sudt nén vé phia truc can thir ba hodc
nguoc lai. Hon nira, diéu nay nghia 12 6 d& ngoai cua truc can gitra c6 thé chiu ung
sult nén vé phia truc cén thu nhét va chiu tng suit kéo vé phia truc can thir ba hodc
nguoc lai. Cu thd 13, cac Gmg suét tac dong 1én 4 d& & hai phia c6 thé bang nhau. Do
d6, c6 thé du kién ring sd lugng bét ky cua céc truc can bb sung véi cung chu tric 6
d& duoc bb tri song song theo truc ké tiép nhau va cdc dudong cong ung sudt qua cac
b @& tiép tuc nhur ¢4 mo ta trén day.

Ngoai ra, it nhat hai & d& c6 thé duge bd tri it nhét trén ca ngdng truc can thi
hai cua truc can thi nhét va ngong truc can thir hai lién ké cua truc can tht hai, trong
d6 tng suit nén dugce tao ra gitta 6 d& trong trén ngdng truc can thtr hai cua truc can
thir nhat va & d& ngoai trén ngdng truc can ther hai cla truc can thr hai dugc dao
ngugc qua guong voi phia ngdng truc can thi nhit déi dién, va ung suat kéo dugc
tao ra gifta 6 d& ngoai trén ngdng truc can thir hai ca tryc cn thir nhét va 6 d& trong
trén ngdng truc can thir hai cta truc can thir hai, hodc nguoc lai. Trong ngir canh nay,
dao nguoc qua guong nghia la dbi xting guong trén tryc tim theo hudng kinh chay
vudng goc voi cac truc can. Cu thé 13, didu nay nghia 13 cing tmg suét kéo hoic tmg
sut nén co6 thé duoc tdc dung vao hai 6 d& trong va hai 6 d& ngoai cua cdc ngdng

truc can doi nhau.
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Ngoai ra, it nhét hai 6 d& c6 thé duoc bd tri it nhét trén ngdng truc can tht hai
cua truc can tha ba, trong do Ung suit nén duoc tao ra giita 6 d& trong trén ngdng
truc can thtr hai cua truc can thu hai va 6 d& ngoai trén ngdng truc can thir hai cua
truc can thr ba, dio ngugc qua guong véi phia ngdng tryc can thir nhét d6i dién, va
ung suat kéo duoc tao ra gitta 6 a5 ngoai trén ngdng truc can thir hai cua truc can thur
hai va 6 d& trong trén ngdng truc can thir hai cua truc cdn thr ba, hodc nguoc lai.

Cu thé 13, c6 thé thiét 1ap sao cho it nhat ba 6 d& dugc bd tri lién ké nhau theo
truc it nhit & ngdng truc can thir nhét ctia truc can thir nhit va ngdng truc can thir
nhét lién ké cta truc can thir hai, trong d6 Gng suat nén duoc tao ra giita, mot mat, b
dd trong va 6 d& ngoai & ngdng truc can thi nhét cua truc can thir nhét va, mit khéc,
b d5 gilta & ngdng tryc can thu nhét cta truc can thir hai, va Gmg suét kéo duoc tao ra
gifta, mt mat, 6 45 gifra trén ngdng truc can tha nhét cta truc can thir nhat va, mat
khac, 6 d& trong va 6 d& ngoai trén ngdng tryc can thir nhét cua truc can tht hai,
hodc nguoc lai. Cach bd tri ndy trd nén dic biét thich hop ddi véi cac tai trong cao
khi can phai 16ng cic b d& trong cach bd tri nhiéu & d& theo cach sao cho cac tai
trong trong cac ngdng truc chdng véi cac tap hop tai trong theo cach sao cho trang
thai ubn cong ngdng truc hodc mdé men ubn cong veé phia phan chuyén tiép vo truc
cén, nghia 13 & dau phia tryc cén cua b d& truc can hudng vé phia vo truc can, dugce
giam thanh 0 Nm.

Hon nita, it nhét ba truc can nam song song theo truc co thé duoc st dung, it
nhét ba & d& dugc bd tri lién ké theo truc voi nhau it nhét trén ngdng truc can thu
nhét cda truc can thir ba, timg suét nén duoc tao ra gitta, mot mat, 6 d& trong va b ds
ngoai trén ngdng truc can thu nhét cda truc can thir hai va, mat khéc, b d6 giira trén
ngdng truc cén thu nhét cta truc can thir ba, va ung suét kéo duoc tao ra gitra, mot
mat, 6 4o gifta trén ngdng tryc can thu nhét clia truc can thir hai va, mat khac, b da
trong va 6 45 ngoai trén ngdng truc can thir nhét ctia truc can thir ba, hodc nguoc lai.
Cac trang thai ung sut gifra cic 6 d& cach nhau theo duong chéo c6 thé thay ddi
luan phién tlr truc can nay téi truc can khac. Piéu nay nghia 1a 6 d& trong cua truc

c4n gifra c6 thé chiu tmg suat kéo vé phia 0 d& trong va o dd ngoai cua truc can thu
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nhét va chiu ung suét nén vé phia 4 d& trong va 6 d& ngoai cua truc can thi ba, hodc
nguoc lai. Hon nita, didu nay nghia 13 6 d& trong va 6 d& ngoai cua tryc can gifta co
thé chiu tng suat nén vé phia 6 d& gifta cta truc can thir nhét va chiu ung suét kéo vé
phia 6 d& gitta ctia truc cdn thir ba hodc ngugc lai. Cu thé 13, cac tng suét tac dong
1én 6 d& & hai phia c6 thé bang nhau. Do d6, c6 thé du kién rang s luong bét ky ctia
c4c truc can bd sung véi cling cAu tric & d& duoc bd tri song song theo truc ké tiép
nhau va cac dudong cong ing sut qua céc 6 do tiép tuc nhu di md ta trén day.

Ngoai ra, it nhét ba & d& co thé dugc bd tri it nhat trén ca ngdng truc cén thir
hai cua truc can thir nhét va ngdng truc cén thir hai lién k& cua truc can thtt hai, trong
d6 tmg suat nén duogc tao ra dao ngugc qua guong véi phia ngdng truc can thtr nhat
dbi dién gitta mot mat 6 6 trong va b 4o ngoai trén ngdng truc can thir hai cua truc
can thir nhat va mit khac 6 d& gitta trén ngdng truc cn thir hai cta truc cén thir hai,
va ung suat kéo duoc tao ra gitra, mot mit, 6 a5 gifta trén ngdng truc can thir hai cta
truc can thtr nhét va, mat khac, b do trong va 6 d& ngoai trén ngdng truc can thir hai
ctia truc can tht hai, hoic nguoc lai. Trong ngit canh nay, dao nguoc qua guong
nghia la dbi xtng guong trén truc tim theo hudng kinh chay vudng goc voi cac truc
can. Nhu vay, cu thé 13, cung kiéu ung suat c6 thé duoc tao ra mot mat trén hai 5 a5
trong va hai 6 d& ngoai ciia cic ngdng truc can d6i nhau va mat khéc trén hai 6 d&
gifta cla cac ngdng truc can ddi nhau. Ngoai ra, con ¢ thé thiét 1ap sao cho c4c trang
thai ing suét riéng biét cia cac phia 5 @& lién ke truc tiép ddi dién véi nhau c6 dang
bu nhau.

Ngoai ra, it nhét ba 6 d& c6 thé dugc bd tri it nhat trén ngdng truc can thu hai
clia truc can thtt ba, tng sudt nén duoc tao ra dao nguoc qua guong voi phia ngdng
truc can tha nhét d6i dién gitta, mot mat, 6 d& trong va 6 ds ngoai trén ngong truc
can tha hai cda truc can thir hai va, mat khac, 6 a5 gifta trén ngdng truc can thar hai
cua truc can thi ba, va ing suét kéo duoc tao ra gitra, mot mat, 6 ds gita trén ngong
truc can thir hai clia tryc can thi hai va, mat khac, 6 d& trong va 5 do ngoai trén
ngdng truc cdn tht hai cta tryc cén thu ba, hodc nguoc lai. Nho cum 6 d& va suc

cing 6 d& nhu vay, trang thai nén hodc kéo dugc tao ra giita c4c ngdng truc can doi
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nhau theo cach chéo nhau, véi cac dudng cong ap luc clia cac ap luc twong tu cua
cac kep 1ién ké c6 cung duong cong. Vi dy, cac ing suét nén tir ngdng truc can nay
téi ngdng truc can khac ludn chay tu 6 d& ngoai va 6 d& trong vao trong téi 6 do
gitta, trong khi céc tmg suét kéo ludn chay tir  d& gitta ra ngoai t6i & d& ngoai va 6
dd trong.

C6 thé thiét 14p sao cho nguyén liéu can dugc dan huéng qua cic khe can nim
xen k& theo c4c hudng nguoc nhau tlr khe cdn nay t6i khe can khac. Theo céach nay,
c4c truc cén trong c6 thé duoc st dung dé can & hai phia. Do chiéu quay khic nhau
clia cac truc can lién k&, can phai din huéng nguyén liéu xen k& tir bén trén va tir bén
dudi qua cac khe can lién ké.

Hon nita, bd phan kiém soat vi tri truc can c6 thé dugc bd tri gilta cac ngdng
truc can dé tao ra cac ung suét kéo va/hodc cac ung suit nén, nho d6 thuc hién cac
diéu chinh khe can tuong ung.

Trong truong hgp nay, bd phan kiém soat 6 d& truc can co thé c6 co cau dan
dong dugc kiém soat ap luc. Tét hon 13, mot co cAu din dong tach roi duge b tri
gita timg cdp 6 d& dd néi. Co cdu din dong duoc kiém soat 4p luc, dac bist déi véi
cac vat lidu c¢6 phan bd mat do khong ddng nhét, c6 uu diém 1a trang thai nap liéu c6
thé duoc thiét 14p dac biét hidu qua.

Cu thé 13, co cdu dan dong co thé c6 co ciu dan dong kiéu thay luc, co khi,
hodc dién. Theo cach khac, co cdu dan déng co thé ¢6 co cAu dan dong thuy luc, truc
d& co khi, va dong co chuyén dong thang.

Hon nira, bd phan kiém soat 6 d& truc can co thé dugc ndi hoat dong véi cac
vanh ngoai cua cac 6 do.

2 2

Cu thé 13, 6 d5 gitta c6 thé c6 mot hodc nhiéu, tot hon Ia hai 6 d5. Néu 6 do
gifta ¢6 hai 6 d@, cac 0 d& nay c6 thé dugc bo tri tryc tiep ke tiép nhau theo hudng
truc. Hon nita, cdc 6 d& lién ké ctia 6 d& gitta ¢6 theé duoc lién két v61 nhau theo truc.

Ngoai ra, 6 d& c6 thé 1a 6 1an va/hoac 6 trugt.



42911 s

MO ta vén tit cac hinh vé

Céc phuong an minh hoa cia sang ché dugc giai thich c6 dya vao cac hinh v&
keém theo, trong do:

Fig.1a 1a hinh v& mat cat ngang thé hién cum truc can thé hién cac luc gia cong
trong quy trinh cén;

Fig.1b 14 hinh v& dang so dd thé hién cum truc can theo k¥ thuat da biét thé
hién céc luc gia cong tac dong 1én cac 6 d& trong quy trinh cén;

Fig.2 1a hinh v&€ dang so dd thé hién mot phuong 4n cta cum truc can theo
sang ché;

Fig.3 1a hinh v& dang so dd thé hién mot phuong an nira cuia cum truc can theo
sang ché;

Fig.4 1a hinh v€ mat ct ngang thé hién mét vi du vé cum truc can cé nhiéu
truc can duoc bd tri ndi tiép;

Fig.5a 13 hinh v& phéi canh thé hién mot vi du v& cum truc cén theo sang ché
¢6 bdn 6 d& cho mbi ngdng truc can;

Fig.5b 1a hinh v& phéi canh nira trong sudt thé hién mét vi du vé cum truc cén
theo sang ché co bdn 6 d& cho mdi ngdng truc can; va

Fig.6 1a hinh v€ dang so dd thé hién quy tic da gidc luc ctia cum truc can theo

mot phuong 4n cia sang ché, trong d6 ¢6 bon 6 do cho mdi ngdng truc can.

M3 ta chi tiét sang ché

Trong may can, cac truc can duoc thiét 14p vi tri twong d6i voi nhau nhd cac 6
d& trong cac géi do. Fig.1a thé hién cum truc can 1 cia may can c6 hai tryc cén 2, 3
duoc bd tri song song theo truc véi nhau, gitra hai truc can nay c6 tao ra khe can c6
do rong h;. Trén hinh chiéu canh theo hinh v&, c6 thé théy réng cum 0 d& truc can
bao gébm vanh trong 6 @5 15 va vanh ngoai 6 d& 14, trong d6 vanh trong 6 ds 15
duoc ga lap quay duge. Cac vanh ngoai 6 d& 14 duoc neo trong céc gbi d6. Bang
cach dan tAm nguyén lidu 16 c6 d6 day hy qua khe cén 5, tdm nguyén lidu 16 dugc

can mong thanh tAm nguyén liéu da ép 18 c6 do day vat li¢u la d6 cao h;. Do huéng
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luc hau nhu khong ddi dan qua tAm nguyén liéu 16 cta vat liéu cdn, cdc tryc can
dugc ép vao nhau vao mat ddi dién cta céc 6 d3 va duy tri & d6. Céc luc gia cong Kkét
qua dugce tac dung vuong goc voi huong din qua cua tam nguyén liéu 16 1a luc
twong ung tir vat liéu can Fy tir vanh trong 6 @5 15 1én vanh ngoai 6 d& 14. DPong
tho, luc thang F tir cc vanh ngoai 6 d5 14 tac dong Ién cac vanh trong 5 a5 15. Két
qua 13, cac vanh trong 6 d5 15 dugc ép ra ngoai vé phia bén trong cta cac vanh ngoai
b d& 14, vi thé khe & d& twong Gmg 17 & phia ctia vanh ngoai & & 14 déi dién véi
khe cén 5.

Hinh v& thé hién cac luc gia cong theo Fig.la con co6 thé duoc quan sat trén
Fig.1b, trong d6 hinh v& nay 1a hinh chiéu tir trén xudng thé hién cum 6 d& theo
Fig.la. Hai tryc cén 2, 3 dugc b tri song song theo truc véi nhau, nho do tao ra khe
can 5. Tung truc can 2, 3 ¢6 cic ngdng truc can 7, 8 & cac dAu theo truc 6, véi 5d59
duoc bd trf trén ting ngdng truc cn 7, 8, vi thé truc can 2, 3 dugc dd boi cum 6 do
ndy. Khi tim nguyén liéu 16 di qua khe can 5, cdc lyc gia cong dugc tao ra vudng
goc vai hudng di chuyén, dugc truyén qua cac v truc can tdi cac ngdng truc cdn va
tung luc nay duoc truyén tir cic ngdng truc tdi cac vanh trong 5 @& 15 duogc b tri
trén do, va tuong tmg dugc d& nho cac vanh ngoai 6 d 14. Do cac luc Fy tir phoi
can, cAc vanh trong 6 d& 15 dugc ép ra ngoai bén trong cdc vanh ngoai 6 d5 14, vi
thé khe 6 d& 17 duoc tao ra & phia trong cua timng 6 5. Ngoai ra, luc thing F tir trang
thai nap liéu theo hudng cta khe can 5 duoc tac dung lén cac vanh ngoai 6 d5 14 nho
trang thai nap li€u cla cac 6 d& voi nhau, nghia 14 béng cach diéu chinh d6 rong ctia
khe can 5.

Céc vi du thiét ké theo sang ché dugc thé hién trén Fig.2 va Fig.3, ddc biét dbi
Vi chc thay dbi tai trong 16n gy ra boi phéi can, cé uu diém 1a c6 the phan tng véi
c4c thay d6i tai trong doc 1ap voi do chinh xac ¢& micromet tir khe can 5 nay toi khe
can 5 khac nho kiém soat vi tri truc can duoc tao ra va déng thoi loai bo cac khe b
dd. V61 cum truc can 1 gém cic 6 @& truc can duogc md ta theo sang ché, c6 thé bé tri
cac gbi d& voi trang théi tc dung luc ciing nhu cdc duong dan khe dbi dién nhau &

trang thai 16ng nhau, tirg gbi d& nay duge bb tri theo tang. Theo phuong an tht nhét
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theo Fig.2, hai 5 d5 truc can co thé duoc bd tri cho timg ngdng truc can 7, 8 theo
hang cla cac truc can 2, 3, 4 duoc bd tri song song theo truc va duoc kep vao nhau
theo cach sao cho trang thai léng nhau cta chi tiét din hudng luc duoc tao ra dé vi tri
khong khe ho can thiét c6 thé dugc tao ra. Theo vi du duogc thé hién trén hinh vé&, cac
vanh ngoai 6 d& 14 cua céc & d& 1ién k& chéo nhau & mdi ndi hoat dong tao ra ﬁng
suét kéo hodc ung suét nén gitra cac 6 d3. Vi dy, vanh ngoai 5 d& 15 cua 6 d& ngoai
10 trén ngdng truc can thr nhat 7 cua truc can thir nhét 2 chiu tng suat kéo voi vanh
ngoai 6 d& nim chéo lién ké 15 ctia 6 d& trong 9 trén ngdng truc can thir nhét 7 cua
truc can tha hai 3. Hon nita, Ung suAt nén xuét hién giita phia thudc vanh ngoai 6 da
15 ctia 6 d& 9 trén ngdng truc can thi nhét 7 cua truc can tht hai 3 hudéng ra xa truc
c4n thir nhét 2 va vanh ngoai 6 d& nam chéo 1idn ké 15 ctia 6 d& ngoai 10 trén ngdng
truc can thtr nhét 7 clia truc cén th ba 4. Déng thoi, c6 mdi ndi hiéu dung gifta vanh
ngoai 6 d& 15 cia b d& trong 9 trén ngdng truc can tha nhét 7 cta truc can thi nhét 2
va vanh ngodi 6 d& 15 clia 6 d& ngoai 10 trén ngdng truc can thir nhét 7 clia truc can
thir hai 3 c6 dang tng suat nén. Phia thudc vanh ngoai 4 d5 15 cua 6 d& ngoai 10 trén
ngdng truc can thi nhét 7 cda truc can thtr hai 3 hudng ra xa truc can thu nhit 2
tuong Ung & trang thai ndi hoat dong v&i vanh ngoai 6 d& ndm chéo lién k& 15 ctia 6
dd trong 9 trén ngdng truc can thir nhat 7 ctia truc cdn thir ba 4 ¢6 dang Ung suét kéo.
Nhu vay, tng suit kéo hodc ung sut nén ludn xen k& theo mau hinh chit chi trong
qua trinh loat céc b d5 ¢ trang thai ndi hoat dong véi nhau. Nhu vay, theo vi du nhu
duoc thé hién trén Fig.2, cdc tmg suit kéo & phia thudc ngdng truc can thir nhat 7
ludn chay tir 6 d& ngoai 10 cua truc can tréi téi 6 d& trong 9 cta truc can lién ké &
bén phai. Nguoc lai, cidc ung suit nén ¢ phia thudc cac ngdng truc can thir nhét 7
ludn chay tir 6 d& trong 9 cla tryc can trai toi 6 @5 ngoai 10 cla truc can lién ké &
bén phai. Cac duong cong ng suit & phia thudc ngdng truc can thr hai 8 chinh xac
14 cac anh qua guong cia cac dudong cong Ung suit & phia thu nhét ctia ngdng truc
can 7. Theo vi du nhu duoc thé hién trén Fig.2, cac mg suAt nén ludn chay tir 6 d&
trong 9 cua truc can trai td1 6 d& ngoai 10 cua truc can 1ién k& & bén phai. Ngugc lai,

céc g sudt kéo ludn chay tir 6 d tréi 10 cla truc can trai téi 0 do trong 9 cua truc
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can lién k& & bén phai. Cum 6 d& nay véi cac dudng cong ung suét twong tng c6 thé
duoc tiép tuc trén s6 lugng bét ky clia céac truc can dugc bd tri song song theo truc
véi nhau vai cac khe cdn 5 duoc tao ra gilta chung.

Phuong 4n minh hoa trén Fig.3 thé hién mot vi du phuong 4n nita vé cum truc
can 1, trong do bdén 6 d5 9, 10, 11 duogc b6 tri lién ké nhau theo truc trén ngdng truc
can thir nhit 7 cta truc can thir nhét 2 va ngdng truc céan thi nhét 1ién ké 7 cua truc
can thtr hai 3. Trong truong hgp nay, hai 6 d& gitra 11 tao thanh cum 6 @6 trong do
hai 6 d& 11 nay duogc bd tri ngay canh nhau va dugce lién két vao nhau. Trai lai, mdi
mdt trong s6 hai 6 d& ngoai 9 va 10 duogc bd tri co khoang cach véi b do gitta. Ung
suét nén duoc tao ra gitta, mot mit, b d& trong 9 va 6 d& ngoai 10 trén ngdng tryc can
tht nhit 7 cua truc can thir nhit 2 va, mit khéc, b ds gifta trén ngdng truc can thu
nhit 7 cda truc can thir hai 3. Hon nita, Gmg suét kéo duoc tao ra gitta, mot mat, 6 do
gifta trén ngdng truc can thu nhét 7 cua truc can thir nhét 2 va, mat khac, 6 ds trong 9
va b d& ngoai 10 trén ngdng truc can thi nhét 7 cta truc can thir hai 3. Cum truc can
1 nay tré nén déac biét thich hop d6i vé6i céc tai trong cao khi can phai xép 16ng nhau
cac d3 9, 10, 11 trong cach b tri nhiéu 6 d& theo cach sao cho céc tai trong trong
cac ngong truc 7, 8 chdng véi cac tap hop tai trong theo cach sao cho trang thai ubn
cong ngdng truc hodc mo6 men udn cong vé phia phan chuyén tiép vo truc can, nghia
12 & dau phia truc can cua 6 d& truc can hudng vé phia vo truc can, duoc gidm thanh
0 Nm. Fig.3 con thé hién cum truc can 1 bao gé)m ba truc can 2, 3, 4 duoc b tri song
song theo truc, bbén 6 @5 9, 10, 11 ciing dugc bd tri lién ké theo truc véi nhau trén
ngong truc can thr nhét 7 cta truc can thr ba 4, ing suat nén dugc tao ra gitta, mot
mit, 6 d& trong 9 va 6 d& ngoai 10 trén ngdng truc can thu nhét 7 cta truc can thi
hai 3 va, mat khac, 6 6 gilra trén ngdng truc can thi nhét 7 cta truc can thir ba 4, va
g suat kéo dugc tao ra gitta, mot mat, 6 do giita trén ngdng truc can thu nhat 7 cua
truc cdn tha hai 3 va, mat khac, 6 d trong 9 va 6 ds ngoai 10 trén ngdng truc can thir
nhit 7 cua truc can tha ba 4. Ngoai ra, bén 6 d3 9, 10, 11 1an luot dugc bd tri trén
ngdng truc can thir hai 8 cua truc can thu nhét 2 va trén ngdng truc can thir hai lién

ké 8 clia truc can thit hai 3, (mg suat nén dugc tao ra dao nguoc qua guong voi ngong
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truc can thir nhét dbi dién 7 gitra, mot mat, 6 d6 trong 9 va 6 d& ngoai 10 trén ngdng
truc can thi hai 8 cla truc can tha nhét 2 va, mat khac, 6 do gitra trén ngdng tryc can
thtr hai 8 cua truc can tha hai 3, va ung suét kéo duoc tao ra gifta, mot mat, b d6 giita
trén ngdng truc can tht hai 8 cua truc can thu nhét 2 va, mat khac, b 5 trong 9 va b
d& ngoai 10 trén ngdng truc can thi hai 8 cua tryc can thir hai 3. Ngoai ra, bdn 6 4o
cling dugc bb tri trén ngdng truc can thi hai 8 cla tryc can thit ba 4, nhd d6 Gmg suét
nén duoc tao ra gifta 6 d& trong 9 va 6 d& ngoai 10 trén ngdng truc can thit hai 8 cua
truc c4n thir hai 3 va, mat khac, 6 45 gitta trén ngdng truc can thir hai 8 cua truc can
thtt ba 4 dugc dao ngugce qua guong voi phia ngdng truc can thir nhét déi dién 7, va
ung suat kéo duoc tao ra gitra, mot mit, b @& gitta 11 trén ngdng truc can thi hai 8
cia truc cdn thr hai 3 va, mat khac, 6 d& trong 9 va 6 d& ngoai 10 trén ngdng truc
can th\r hai 8 cua truc can thi ba 4.

Fig.4 thé hién cum truc can 1 v6i bay truc cdn theo duong thing, trong d6 ndm
truc can trong tao ra cac khe can 5 véi cdc tryc can lién ké twong tmg & phia trude va
phia sau. TAm vét liéu can hoan thién 16 duoc quan Ién tang quén vao 19 sau khi dan
qua t4t ca cac khe can 5. Do yéu cAu trong cum céc truc can 1 dé tao ra trang thai nap
lidu cAn thiét trong hai khe can 5 ciia c4c truc can lién quan, sang ché 1a déc biét co
loi ddi voi cum cac truc can 1 ¢6 nhiéu hon hai truc can. Trong cum céc truc can 1
nhu vy, vAn d& nay sinh 13 trang thai dat tai truéc xen k& phia 6 5 doi dién véi tai
khong c6 khe hd va ddng thoi lam cho phia thudc vé hudng ra xa khe can 5 trd thanh
tiép xtc dé c6 thé tac dung tai can thiét dé can trong khe cén.

Fig.5a va Fig.5b 1a c4c hinh chiéu canh thé hién mdt phuong 4n ctia cum truc
can 1 theo sang ché c6 bdn 6 @3 9, 10, 11 cho mdi ngdng truc can 7, 8, trong do thé
hién cu thé cach thirc ma cac 6 d& riéng biét 9, 10, 11 duoc lién két vao nhau. Ting
truc can 2, 3 duogc thé hién co bbén 6 d5 9, 10, 11 trén ngdng truc can 7, va dugc diéu
chinh so véi nhau nhd céc tai trong dinh trude nho bd phan kiém soat 6 d& truc can
12 dwoc b tri gitta cac ngdng truc can 7 clia hai truc can 7, 8. Cac b d& duoc long ké
tiép nhau trén hai ngdng tryc can 7 theo hudng truc thing dting cua cic truc can 2, 3.

Co thé théy réng b0 phan kiém soat 6 d& truc can 12 ¢c6 bdn co ciu dan dong 13 duge
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b6 trf ndm chéng nhau. Theo vi du dugc thé hién trén hinh v&, co cdu dan dong 13 &
trén cung va dudi cung tao ra ung suét kéo dé tac dong 1én cac 6 d& gifta 11 cua truc
can trai 2 va 6 d& trong va 6 d& ngoai cua tryc can phai 3. Trai lai, mdi mot trong s6
hai co cAu dan dong gifta 13 tac dung tng suét nén trén & d& trong va 6 d& ngoai 9,
10 cuda truc can trai 2 va trén cac 6 do gifta 11 cua truc can phai 3. Cac ing suét duoc
truyén qua céc phan tir truyén ap luc dugc nbi & hai phia ctia co cdu dan dong téi cac
vanh ngoai 6 d& tuong tGng 14 cua cac b @& chiu tac dong. Cac phan tir truyén &p luc
duoc bd trf ndm ngang nim duéi nhau va tao ra két cdu ngin kéo. C6 thé thiy rang
vanh trong 6 d& 15 cla 6 d& ngoai phia trudc 10 cla truc can trai 2, chiu Uing suét
nén, ty vao cac phén tir 13n cua vanh ngoai 5 d3 14 vé phia khe can 5 va ¢ 6 dd tac
dong & phia hudng ra xa khe can 5. Tuong tu, ¢ thé thay rang vanh trong 6 d5 15
ctiia 6 d& ngoadi phia trudc 10 cta truc can phai 3, chiu tng sudt kéo, ty vao cac phan
tir lan ctia vanh ngodi 6 d& 14 & phia hudng ra xa khe cén 5 va ¢6 6 do tac dong &
phia dbi dién véi khe can 5. Nho bd phan kiém soat 6 d& truc can, cd thé thay ddi cac
luc kéo va luc nén riéng biét cua cac co cdu dan dong riéng biét va, cu thé 14, kiém
soat chung nho céc ap luc phat trién trong cac khe can khac nhau 5. Ngoai ra, c¢6 thé
hoan chuyén phan bd &p luc sao cho cac 4 do chiu tng suét kéo duoc chuyén thanh
diéu kién ung suét nén va cac 6 d& chiu ung suét nén dugc chuyén thanh diéu kién
ung suét kéo. Theo phuong 4n dugc thé hién, cic 4 d& 14 cac 6 d& truc can hinh tru.
Fig.6 thé hién luu dd luc tir ngdng truc can nay t¢i ngdng truc can khac bing
céch sir dung vi du v& cum bdn & d&. Theo thiét ké minh hoa ndy, khung nét roi bicu
thi trang thai nap liéu cua hai tryc can lién k& 2, 3 véi nhau. Céc 6 d& duoc ky hiéu 1a
al, d1, b2 va c2 trén hinh v& dugc nap theo cach ¢ kiém soat ap luc nho hai co cau
din dong duoc ky hiéu 13 2 va 3. Pdng thoi, cdc 6 d& dugce ky higu 1a b1, cl, a2 va
d2 dugc duy tri dung vi tri nho cac co cdu dan dong dugc ky hiéu 1a 1 va 4. Theo
cach ndy, cac 6 d& tuong ung dugc dat tai trude vao nhau va véi nhau, va cac truc
c4n tuong tmg dugc dinh vi so bd tuong d6i voi nhau. Theo cach gidng hét, thiét ké
c6 thé duoc 1am thich tmg & cac vi tri theo hang sao cho céc truc can co thé duogc

dinh vi lién tuc tuong d6i voi nhau dé tao ra khe céan tiép theo tuong Umg.
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Cac dAu hiéu cua sang ché d3i dugc boc 16 qua phﬁn mo ta trén day, trén cac
hinh v& kém theo cling nhu qua cac diém yéu cau bao hd co thé duoc st dung dé
thyuc hién sang ché ca theo cach riéng biét 1An theo két hop bét k.

Danh séch céc sé chi dan

1: cum truc can
: truc can tha nhat
: truc can tha hai
: truc can thir ba
: khe can
- dau theo truc
: ngdng truc can thu nhat

: ngdng truc can thir hai
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v: toc do can
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Yéu ciu bao ho
1. Cum tryc can (1) co it nhét hai truc can (2, 3) duoc bd tri song song theo
truc, trong d6 khe can tuong tng (5) dugc tao ra gifra cic truc can lién k&,

ting truc can (2, 3) c6 ngdng truc can (7, 8) & ca hai dau theo truc (6)
cta no, ting truc can (2, 3) duoc gén quay dugc nho hai ngdng truc can ctua no
(7, 8), it nhét hai 6 d& (9, 10) dugc bé tri lidn k& theo truc v6i nhau it nhat trén
ca ngdng truc can thir nhét (7) cua truc can thu nhét (2) trong s6 cac truc can
va ngdng truc can thu nhét 1ién ké (7) cta truc can tht hai (3) trong sd céc truc
can,

trong d6 tmg suat nén dugc tao ra gitra 6 d& trong (9) trén ngdng truc
cén tht nhat (7) cla truc cén tht nhit (2) va 6 d& ngoai (10) trén ngdng truc
cén thi nhat (7) cta truc can tht hai (3) va Gmg suét kéo duoc tao ra gitra 6 &
ngoai (10) trén ngdng tryc can tha nhét (7) cta truc cén thi nhat (2) va 6 d&
trong (9) trén ngdng truc can thu nhét (7) cua truc can tha hai (3) hodc nguoc
lai.
2. Cum truc can (1) theo diém 1, cum truc cdn ndy co it nhét ba truc can (2, 3,
4) dugc bd tri song song theo truc, trong d6 hai b6 da (9, 10) dugc bé tri 1ién ké
theo truc v4i nhau it nhét trén ngdng truc can thir nhét (7) cua truc can thir ba
(4) trong s6 céc truc can,

trong do ung suat nén dugc tao ra giita 6 d& trong (9) trén ngdng truc
can thr nhét (7) cia truc can tht hai (3) va 6 d3 ngoai (10) trén ngdng truc can
thtr nhat (7) cta truc céan thi ba (4), va trong d6 tmg suét kéo duoc tao ra gitta
6 d& ngoai (10) trén ngdng truc can thir nhét (7) cua truc can thir hai (3) va )
dé trong (9) trén ngdng truc can th nhat (7) ctia truc can thir ba (4), hoac
nguoc lai.
3. Cum truc can (1) theo diém 1 hoac 2, trong do it nhét hai 6 d& duoc b tri
trén it nhat ngdng truc can th hai cta truc can thir nhét va trén ngdng truc can

thir hai lién ké cua truc can tha hai,
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trong d6 Ung suét nén duoc tao ra gitta 6 d& trong trén ngdng truc can
thi hai ctia truc can tht nhét va 6 d& ngoai trén ngdng truc can thi hai cua truc
can thir hai duge dao nguoc qua guong véi phia ngdng truc can thir nhét ddi
dién, va tng suét kéo duoc tao ra gitra 6 d& ngoai trén ngdng truc can th hai
ctia truc can thtr nht va 6 d& trong trén ngdng truc can thr hai cua truc can thi
hai, hodc nguoc lai.
4. Cum truc can (1) theo diém 2 hoac 3, trong do it nhét hai 6 45 (9, 10) duogc
bd tri it nhét trén ngdng truc can tht hai (8) cla truc can thi ba (4),

trong d6 ung suat nén duogc tao ra gitta 6 d& trong (9) trén ngdng truc
can thtr hai (8) cua truc can tha hai (3) va 6 d& ngoai (10) trén ngdng truc can
thir hai (8) ctia truc cén tht ba (4) dugc dao ngugc qua guong voi phia ngong
truc cén tht nhét déi dién (7), va g sudt kéo dugc tao ra gifta 6 d& ngoai (10)
trén ngdng truc can thir hai (8) cua truc can tha hai (3) va 6 @3 trong (9) trén
ngdng truc can thir hai (8) cua truc can thi ba (4), hodc ngugc lai.
5. Cum truc cé4n (1) theo diém bét ky trong sb céac diém néu trén, trong do it
nhét ba 6 d& (9, 10, 11) dugc bd tri lién ké nhau theo truc it nhét trén ngdng
truc can thi nhét (7) cia truc cin thu nhat (2) va ngdng truc can thi nhét lién
ké (8) ctia truc can tht hai (3),

trong d6 ing sult nén duoc tao ra gifta, mot mat, 6 @5 trong (9) va 6 45
ngoai (10) trén ngdng truc can thu nhét (7) cta truc cén tha nhét (2) va, mit
khac, 6 @& gitta (11) trén ngdng truc can thu nhét (7) cta truc can tht hai (3),
va tng suat kéo duoc tao ra gilta, mot mat, 6 d6 gitta (11) trén ngdng truc can
th@t nhét (7) cua truc can tht nhét (2) va, mit khéc, 6 d& trong (9) va 6 do
ngoai (10) trén ngdng truc can thw nhét (7) cta truc cén tht hai (3), hodc
nguoc lai.
6. Cum truc can (1) theo diém 5, trong d6 cum tryc cén nay co it nhét ba truc
can (2, 3, 4) duoc bd tri song song theo truc, trong do it nhét ba 6 d5 (9, 10,
11) duoc b tri lidn k& theo truc véi nhau it nhét trén ngdng truc can thu nhét

(7) ctia truc can thir ba (4),
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trong do ung suat nén duoc tao ra gitta, mot mat, b @3 trong (9) va 6 a5
ngoai (10) trén ngdng truc can thi nhét (7) cta truc can tht hai (3) va, mat
khéc, 6 d& gitta (11) trén ngdng truc can thir nhét (7) cta truc can tht ba (4),
va tmg sudt kéo duoc tao ra gifta, mot mat, 6 @ gitta (11) trén ngdng truc can
thir nhét (7) cta truc cn thi hai (3) va, mat khéc, 6 d& trong (9) va 0 d& ngoai
(10) trén ngdng truc cén thu nhét (7) ctia truc can tha ba (4), hoac nguoc lai.
7. Cum truc can (1) theo diém 5 hodc 6, trong do it nhét ba 6 d& (9, 10, 11)
duoc bd tri it nhét trén ca ngdng truc can thir hai (8) cia truc cn thu nhit (2)
va trén ngdng truc can thir hai 1ién ké (8) ctia truc cén thtr hai (3),

trong d6 tmg suat nén dugc tao ra dao ngugc qua gwong voi phia ngdng
truc can thtr nhit dbi dién (7) gifra, mot mat, 6 d& trong (9) va 6 d& ngoai (10)
trén ngdng truc can thir hai (8) cda truc can tha nhét (2) va, mit khac, 6 do
gifta (11) trén ngdng tryc can thir hai (8) ctia truc can thir hai (3), va Umg suét
kéo duoc tao ra gitta, mot mat, 6 6 gifta (11) trén ngdng truc can thir hai (8)
clia truc can thi nhit (2) va, mit khac, 6 do trong (9) va 6 d& ngoai (10) trén
ngdng truc can thit hai (8) cua truc cn thi hai (3), hodc nguoc lai.
8. Cum truc céan (1) theo diém bét ky trong s6 cac diém tir 5 t6i 7, trong do6 it
nhét ba 6 d& (9, 10, 11) dugc bd tri it nhat trén ngdng truc can thi hai (8) cia
truc can tha ba (4),

trong d6 ung suAt nén duoc tao ra dao ngugc qua guong voi phia ngdng
truc cAn thi nhét ddi dién (7) gitra, mot mat, 6 d& trong (9) va 6 d& ngoai (10)
trén ngdng truc can tht hai (8) cla truc can thir hai (3) va, mat khac, 6 do gitra
(11) trén ngdng truc cén thr hai (8) cua truc can thi ba (4), va ung suét kéo
duogc tao ra gilta, mot mat, 6 45 gitra (11) trén ngdng truc can thir hai (8) cua
truc can thi hai (3) va, mét khac, 6 d& trong (9) va 6 4o ngoai (10) trén ngdng
truc can thir hai (8) cta truc can tht ba (4), hodc nguoc lai.
9. Cum truc can (1) theo diém bét ky trong sb cac diém néu trén, trong do
nguyén liéu can duoc dan qua c4c khe can (5) nam xen k& theo cdc hudng

nguoc nhau tir khe cdn nay (5) téi khe can khac (5).
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10. Cum truc can (1) theo diém bét k¥ trong sb cic diém néu trén, trong d6 dé
tao ra cac ung suét kéo va/hoac cac Umg suét nén, bod phan kiém soat 6 d& truc
can tuong ung (12) dugc bd tri gitta cic ngdng truc can (7, 8), nho d6 thuc
hién céc diéu chinh khe cén twong Umg.

11. Cum truc can (1) theo diém 10, trong d6 bd phan kiém soét & d& truc can
(12) bao gdbm co cAu din dong duoc kiém soat ap luc (13).

12. Cum truc can (1) theo diém 10 hodc 11, trong d6 co cAu din dong 13 co cdu
din dong kiéu thiy luc, co khi, hodc dién.

13. Cum truc can (1) theo diém bat ky trong sb cac diém tir 10 t6i 13, trong do
b6 phan kiém soédt & d& truc can (12) & trang théi ndi hoat dong véi timg vanh
ngodi 6 d& (14) cta cac 6 d& (9, 10, 11).

14. Cum truc can (1) theo diém bat ky trong s6 cac diém tir 5 t6i 13, trong d6 6
& gitta (11) bao gdm mdt hogc nhiéu 6 d3.

15. Cum truc céan (1) theo diém bét ky trong sé cac diém néu trén, trong d6 6

ds (9, 10, 11) bao gbm 6 1in va/hodc b truot.

- 18 -
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