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Linh vie ky thuét dwoce dé cap

Sang ché dé cap dén cudn dy stato ding cho may dién quay, stato dung
cho may dién quay, phuong phap san xuét stato dung cho may dién quay va

khuén dugce st dung trong viée san xuét stato ding cho may dién quay.

Tinh trang k§ thuit cia sang ché

Céac vi du vé viéc tao ra cudn day stato cua méay dién quay bao gdém
phuong phép st dung cudn diy quén ddng tAm va phuong phap st dung cudn
day quén chdng. Cudn day quin ddng tdm dugc tao két cAu bang cach két hop
cac cudn day dong tam c6 cac dudong kinh khéc nhau ma duge bb tri dong tam,
sao cho cac duong kinh cua cac cudn ting dan. Cac chu vi cua cac cudn day
duoc str dung trong cudn day quin dong tim ting dan vé phia ngoai huéng kinh
ctia cudn ddy quin dong tdm. Cac phan clia cudn day stato dit & bén ngoai cac
ranh khong gép phan vao tinh ning cia cudn ddy stato. Do d6, trong cudn day
stato (mg dung cudn ddy quan ddong tdm, c6 luong 16n cac phéan lang phi & phia
bén ngoai hudng kinh ctia cudn day.

Mit khac, cudn day quan chdng duge tao két cau bang cach sap xép nhiéu
cudn ¢6 cung dudong kinh cudn chdng 1én nhau theo phuong huéng kinh cua
stato trong khi chuyén do6i cac ranh, trong d6 cac cudn ddy dugc chén. Luong
phan cudn déy stato ndm bén ngoai cac ranh 13 nhé hon & cudn ddy quin chdng
so v6i cudn day quan dong tdm va do d6 cé it su 1ang phi di vé6i cac cudn day &
cudn day quan chdng. Tuy nhién, cach bd tri cudn day quin chdng la phirc tap
hon nhiéu so v&i cudn day quin dong tim. Do cudn day quan chdng yéu cau sb
lwong 16n céc cudn ddy co tinh linh dong bé tri kém, khoé chén cac cudn day vao
cac ranh cuia 16i stato. Do do, kho co khi hoa thao tdc chén cac cudn day trong

két cau ma tng dung cudn day quan chong.
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Danh muc tai liéu trich dan
Tai liéu sang ché

Tai liéu sang ché 1: JP H08-23650 A

Ban chit ky thuit ciia sang ché
Vén dé can dugc giai quyét boi sang ché

Do d6, séng ché d& xuit cudn day stato ding cho may dién quay, stato
dung cho may dién quay, phuong phép san xuét stato ding cho may dién quay
va khuén duge sir dung trong viée san xuét stato dung cho may dién quay co6 kha
nang lam gidm su st dung lang phi cac cudn day stato va giap viéc chén cac

cudn ddy stato vao céc ranh cua Idi stato dé dang hon.
Phuong tién giai quyét van dé

Theo mét phuong 4n, cudn ddy stato cia mdy dién quay duoc tao ra cé
cac cudn day dung cho mdi cuc ctia mdi pha duoc tao két ciu boi cudn day quin
chdng mét 16p. Cudn day quin chdng mot 16p bao gdm cac cudn day két hop,
modi cudn day duoc tao két cAu boi hai hosc nhiéu cudn day don vi dugc phan
chia c6 cing pha ma dugc dit chéng 1én nhau theo phuong hudng kinh bén
trong cac ranh cua I6i stato.

Theo mot phuong én, stato duoc b6 tri véi tAm cach dién gifta mdi cudn
don vi ma duogc bd tri lién ké theo phuong hudng kinh cua 16i stato.

Theo mdt phuong 4n, phuwong phap san xuét stato cla may dién quay bao
gdm céac budc: chén cudn don vi hang tht X vao céc ranh, trong d6 X 13 sb
nguyén 16n hon hodc bang 2 va thé hién sb dém cua hang cta cac cudn don vi;
lap khudn chan cudn day véi 161 stato dé dong kin miéng cta cac ranh; va day
khudn chan cudn day tach ra khoi 16i stato va chén cudn don vi hang thtr X vao
cac ranh.

Theo mdt phuong an, khuén dugce st dung trong phwong phép san xuét
stato ciia may dién quay duoc tao ra ¢ phén chinh dugc tao két cdu dé duoc lép
vao 101 stato; va phén chan nho ra khoi phén chinh va duoc tao két ciu dé duoc

chen vao cac ranh d€ dong kin cdc miéng clia cac réanh va nhd d6 ngin khong
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cho cac cudn don vi tach ra khéi cac ranh.

Mo ta van tat cac hinh vé

Fig.1 1 hinh chiéu bing cta stato ctia may dién quay theo mét phuong én
clia sang ché.

Fig.2 13 hinh v& minh hoa cach bd tri ctia cudn day stato.

Fig.3 14 hinh vé& tach roi cua stato.

Fig.4 1a hinh v& phéi canh cua cudn don vi hang thur nhét va cudn don vi
hang thu hai.

Fig.5(a) 1a hinh v& mit cit ngang 1iy doc theo duodng a-a trén Fig.4,
Fig.5(b) 12 hinh v& mit cit ngang ldy doc theo dudng b-b trén Fig.4.

Fig.6 13 hinh v& phdi canh thé hién khuén chén cudn, khudn cén chinh va
khuén chan cudn.

Fig.7 1 hinh v& phdi canh ctia khuén chén cudn diy va khudn cin chinh.

Fig.8 la hinh chiéu béng thé hién cudn day va khudn chén cudn day dugc
st dung khi cudn day dang duogc chén vao ranh.

Fig.9 14 hinh v& mat cit ngang mdt phén cia 13i stato c6 khuén chin cudn
day dugc chen trong do.

Fig.10 minh hoa c4c budc chén cudn don vi hang thr nhit vao ranh theo
thi tu thoi gian tir (1) dén (6).

Fig.11 minh hoa céc budc chén cudn don vi hang tht hai vao ranh theo
thi tu thoi gian tir (1) dén (6).

Fig.12 13 hinh chiéu béng cua stato duge bé tri véi gidy cach dién.

Fig.13(a) minh hoa gidy c4ch dién lién pha thi nhét va Fig.13(b) minh
hoa gidy cach dién lién pha thir hai.

Fig.14 minh hoa phuong an thir hai va tuong tmg véi Fig.2.

Fig.15 minh hoa phuong an thtr ba va twong tmg véi Fig.2.

Fig.16 minh hoa phuong an thtr tu va tuong tng véi Fig.2.

Fig.17 minh hoa phuong &n thr nam va tuong Ung véi Fig.2.

Fig.18 minh hoa phuong 4n thtr sdu va tuong tmg véi Fig.2.

Fig.19 minh hoa phuong 4n thir bay va tuwong ing véi Fig.2.
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Fig.20 minh hoa phuong 4n thir tam va tuong tng voi Fig.2.
Fig.21 minh hoa phuong an tht chin va tuong ting véi Fig.2.

Fig.22 minh hoa phuong an thir muoi va twong tng véi Fig.5.

MO ta chi tiét sang ché

Tiép theo, cudn day stato ding cho may dién quay theo cic phwong an,
stato ding cho may dién quay, phuong phap san xuét stato ding cho may dién
quay va khuon duge sir dung trong viée san xudt stato ding cho may dién quay
duge md ta. Céc chi tiét vé co ban giéng nhau gifta cac phuong an duoc biéu thi
bang céc ky hiéu chi dan giéng nhau va khong dugc mo ta lai.

Phuong 4n thir nhat

DAu tién, phuong an thir nhat duge mé ta dua vao céc hinh vé tir Fig.1 d&én
Fig.13.

Nhu duge minh hoa trén Fig.1, stato 10 cua may dién quay duoc dan dong
bang dong dién xoay chiéu ba pha dugc tao ra c6 18i stato 11 va cac cudn day
stato d6i vi mdi pha trong s6 ba pha, cu thé 1 cudn day stato 20 dung cho pha
U, cudn day stato 30 dung cho pha V va cudn day stato 40 dung cho pha W. Lai
stato 11 duoc tao ra béng cach tao phoi thép tdm dién tir thanh hinh dang nhét
dinh va dit chong nhiéu 16p thép tAm dién tir di tao phoi. Tong cong 1a 48 rinh
12 dugc tao ra trén 15i stato 11. Cac cudn day stato 20, 30 va 40 dugc dit trong
cac ranh 12. Stato 10 nay c6 4 cuc va 48 ranh.

Céc cudn day stato 20, 30 va 40 c6 két ciu gidng nhau va do do, két ciu
clia cdc cudn ddy trén co sd cudn ddy stato pha U 20 duge mo ta. Mdi cuc trong
s6 cac cuc cla cudn day stato pha U 20 duogc tao két cAu bsi cudn td hop tht
nhit 21 va cudn t6 hop thir hai 22 nhu duge minh hoa trén Fig.1 va Fig.2. Theo
vi du nay, cu¢n day stato pha U 20 duoc tao ra ¢6 4 cip cudn to hop thir nhit 21
va cudn to hop thir hai 22. M&i cuén t6 hop thir nhit 21 va cuédn td hop thir hai
22 dugc dat trong céc rénh 12 cua 15i stato 11. Mdi cép cudn td hop thtr nhét 21
va cudn t6 hop thir hai 22 tao ra cudn day quéan chdng dbi véi mdi cuc.

M&i ranh trong s6 48 ranh 12 dugc minh hoa trén Fig.2 dugc biéu thi boi
N 1a s6 nguyén nam trong khoang tir 1 dén 48. Khi ranh da cho 12 dugc bidu thi
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1 rnh thir nhét, rdnh 12 & thi tw thd N dugc biéu thi 1a ranh thir N 12. Cuén t0
hop thir nhat 21 va cudn t6 hop thir hai 22 c6 két cau gidng nhau chi khac & vi tri
cta ching. Vi dy, cudn t& hop thi nhit 21 dugc dit trong rénh thi nhat va rdnh
thr muoi mot. Cudn td hop tht hai 22 dugc dat & vi tri dugc x€ dich 1 ranh tir
cudn to hop thu nhét 21, tic 14, trong ranh thr hai va ranh thr hai muoi. Theo vi
du nay, cac cudn day stato khac véi cac cudn day stato két cdu cudn pha U, tc
la, cudn day stato pha V 30 va cudn day stato pha W 40 khong dugc dit trong
ranh thir nhat va ranh tht muoi mot va trong ranh thi hai va ranh tht hai muoi.
Cuon td hop thir nhat 21 va cudn t6 hop thir hai 22 do d6, déng vai trd 1am cudn
day quin chéng mét 16p.

Budc cudn K ctia mdi cudn thu duge boi bidu thic (1) sau day. Theo vi du
nay, budc cudn K cia cudn to hop thir nhit 21 va cudn td hop tha hai 22 1a
K=83,3%. Trong biéu thitc nay, S thé hién budc ranh, P chi tdng sb cuc va Z chi
tong sd ranh. Theo phuong 4n nay, budc rdnh S chi chénh léch gilta ranh thi
mudi mot va ranh thir nhat hodc chénh 1éch gifra ranh th@ hai muoi va vi du rinh
thir hai, trong truong hop nay, budc ranh S=10. Ngoai ra, theo phuong 4an nay,
stato 10 duogc tao ra c6 4 cuc va 48 rianh va do do, téng s6 cuc P=4 va téng )
ranh 7Z=48.

K=SxP/Zx100...(1)

Cudn td hop thir nhét 21 va cudn tb hop thi hai 22 két cAu cuén day quén
chdng c6 két cau giéng nhau va do do, cudn td hop tht nhat 21 va cudn td hop
tht hai 22 trén co s& cudn td hop th nhéat 21 s& duge md ta. Cudn tb hop th
nhét 21 dugc chia thanh hai hodc nhiéu cudn day don vi cd cung pha. Theo
phuong 4n nay, cudn té hop thir nhét 21 duge chia thanh hai cudn don vi pha U,
cu thé 1& cudn don vi hang tht nhit 211 va cudn don vi hang tht hai 212. Cudn
don vi hang thu nhét 211 duoc bd tri & ranh 12 dugc dat & phia ngoai theo
phuong hudéng kinh, tirc 1a, phia chu vi ngoai bén trong ranh 12 cta 161 stato 11.
Cudn don vi hang tht hai 212 dugc bé tri ¢ ranh 12 duge dit & phia trong hudéng
kinh, tirc 1a, phia chu vi trong bén trong rénh 12 cua 15i stato 11.

Ca cuodn don vi hang thir nhat 211 14n cudn don vi hang thtr hai 212, vi du,

cd cung sO vong cudn la 26. K&t cau cua cudn don vi hang thir nhat 211 va cudn
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don vi hang thir hai 212 khac nhau mdt chut. Cu thé hon, chu vi cia cudn don vi
hang thir hai 212 dugc bb tri & phia chu vi trong nhé hon chu vi cta cudn don vi
hang tht nhat 211 duoc bd tri & phia chu vi ngoai nhu dugc minh hea trén Fig.3
va Fig.4. S¢ di nhu vay la do khoang tréng L2 gifta c4c ranh trong d6 cudn don
vi hang thtr hai 212 dugc dat 1a nho hon khoang tréng L1 gilta cac ranh trong do -
cudn don vi hang tht nhét 211 duge dit do cudn don vi hang tha hai 212 duoc
dat hudng vao trong hudng kinh cta 16i stato 11 so véi cudn don vi hang thir
nhét 211 nhu duoc minh hoa trén Fig.3.

Cuén tb hop thu nhét 21 duoc tao két cdu boi cac cudn day co hai hoac
nhiéu duong kinh day khac nhau. Tong sd day dan cta cudn don vi hang thu
nhat 211 khac véi téng s6 day dan ciia cudn don vi hang th hai 212. Nhu duoc
minh hoa trén Fig.4 va Fig.5(a), cudn don vi hang thu nhét 211 dugce tao két cdu
béi 2 cudn ddy, mdi cudn co dudng kinh 13 1,1mm. Piu nay cé nghia 14 téng sb
day dan ctia cudn don vi hang thir nhét 211 1a 2. Nhu duoc minh hoa trén Fig.4
va Fig.5(b), cudn don vi hang thir hai 212 dugc tao két cdu boi 1 cudn day co
dudng kinh 13 1,0mm. Diéu d6 ¢ nghia 13 tong sé ddy dan cua cudn don vi hang
thrhai 212 1a 1.

Tiép theo, sang ché dugc mé ta dua vao phuong phap san xuét stato 10
duoc tao ra c6 cac cudn day stato 20, 30 va 40. Khi chen mdi cudn 211, 221, 212
va 222 vao mdi mot trong sb lugng cac ranh 12 cua 161 stato 11, khudén chén
cudn 50, khudén can chinh 60 va khuén chan cuon 70 dugc minh hoa trén Fig.6
duogc st dung.

Trudce tién, cac két ciu cua khudn chén cudn 50, khudn cin chinh 60 va
khuén chin cudn 70 s& duoc md ta. Khudn chén cudn 50 duoc bd tri nhidu dau
dan dang ném 51, nhiéu ludi 52, chi tiét gitr ludi 53 va can truc d& 54. Tong sb
d4u dan dang ném 51 duoc bd tri dé chén cudn vao khudn 50 13 tuong dwong vé6i
téng sb ranh 12 dugc bd tri & 18i stato 11. Pau d4n hudng dang ném 51 duogc tao
hinh dang thanh doc theo hudng truc cua 15i stato 11. Cac dau dan dang ném 51
duogc bb tri dé ciing xac dinh dang hinh tru. Pau dé ctia mdi dau din hudng dang
ném 51 duoc bat chit vao chi tiét gilt dang ném khong dugc minh hoa. Khoang

tréng dang ném 511 va khoang tréng cudn 512 dugc tao ra gitra méi dau dan
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trong s6 cac dau dan dang ném 51. Cac ném khong dugc minh hoa duoc ludn
vao céac khoang trong dang ném 511. Mdi cudn 211, 221, 212 va 222 di qua céc
khoang tréng cudn 512.

Ludi 52, chi tiét git ludi 53 va can truc d& 54 duge bd tri & phia bén trong
cua dang hinh tru duogc tao ra la cac dau dan dang ném 51. Téng sb cac ludi 52
duoc bd tri dé chén cudn vao khuén 50 13 trong duong véi tong s ranh 12 duoge
bd tri & 161 stato 11. Ludi 52 dugce tao hinh dang ban tru doc theo hudng truc cia
16 stato 11. Cac ludi 52 duge b tri dé cung xac dinh dang hinh tru. Phia bé mat
phing cua ludi dang hinh ban tru 52 d6i mat véi bén ngoai dang hinh try. Nhu
duoc minh hoa trén Fig.8, phan din hudéng 521 duoc tao hinh dang ranh hinh
chit nhét dugc tao ra trén phan ctia phan phang dat & trén phia chu vi ngoai cta
ludi 52. Cac phan dan hudng 521 duoc tao két cdu dé dugc khép khit véi cac
dAu rang 15 cua céc ranh 12.

Chi tiét gitr ludi 53 noi chung dugc tao hinh dang dia tron nhu duge minh
hoa trén Fig.6. Céac ludi 52 dugc bd tri sao cho cach déu tir ludi khéac doc theo
chu vi ctia chi tiét gitr ludi 53. Pau dé cua mbi ludi 52 duge bét chat vao chi tiét
gift ludi 53. Céc ludi 52 do d6 cung x4c dinh dang hinh try. Khoang tréng 522
duoc tao ra gitta moi ludi trong s6 cac ludi 52. Cac cudn 211,221, 212 va 222 di
qua cac khoang tréng 522.

Cén truc d& 54 duge bd tri & phia bén trong cua dang hinh tru duoc tao ra
boi céc chi tiét gilr ludi 53. Cén truc d& 54 duoc tao ra thanh dang hinh néng cut
tron ma trd nén hep theo hudng dich chuyén ra khoi chi tiét gitr ludi 53. Mic du
khong dugc minh hoa chi tiét, cac ranh ldp véi cac ludi 52 duoc bd tri & phén
chu vi ngoai cda can truc d& 54. Can truc d& 54 truot doc theo phia bén trong
ctia dang hinh tru dugc tao ra 13 céc chi tiét gitr ludi 53. Tuc 14, cac ludi 52 va
céc chi tiét gir ludi 53 dugc tao két cdu di chuyén duogc tuong tng véi can truc
do 54.

Nhu dugc minh hoa trén Fig.10, truc thur nhét 55 duge bit chit vao chi tiét
gilt ludi 53. Truc tht hai 56 dugc bét chat vao can truc d& 54. Truc tht nhét 55
la rong. Truc thir hai 56 di qua phia bén trong ctia truc tht nhét 55. Truc th nhét
55 va truc tht hai 56 c¢6 thé di chuyén twong tmg theo hudéng truc. Moi tryc thi

-8
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nhét 55 va truc thir hai 56 dugc ndi voi ngudn dan dong nhu xy lanh khéng duoc
minh hoa. Do d6, céc ludi 52, cac chi tiét gitr ludi 53 va can truc d& 54 duoc tao
két cAu thanh dang bac. Tuc 13, su dich chuyén cua truc thi nhét 55 gly ra su
dich chuyén cla cac ludi 52, chi tiét gitr ludi 53 va can truc d& 54. Su dich
chuyén cua truc thi hai 56 gay ra su dich chuyén cua can truc do 54.

Nhu dugc minh hoa trén Fig.6 va Fig.7, khudén cén chinh 60 dugc tao ra
c6 dau dan huéng dang ludi 61, dau din hudng dang riang 62 va thanh kep 63.
Khudn cin chinh 60 dugce tao két cu dé ngén chén sy bién dang cua cac ludi 52,
v.v., cua khudn cheén cudn 50 khi chung nhén luc trong khi chén cac cuon. Pau
dan huéng dang ludi 61 néi chung duge tao hinh dang dia tron. Nhu duoc minh
hoa trén Fig.7, cac ranh dang ludi 611 duoc tao ra trén phan chu vi ngoai cua
diu dan hudng dang ludi 61. S6 luong céc rdnh dang ludi 611 13 twong duong
v6i s6 lugng ludi 52. Cac ludi 52 duoc khép khit véi cac ranh dang ludi 611 cua
dau dan hudng dang ludi 61. Do d6, mat dau dé cua mdi ludi 52 duoc bit chat
vao chi tiét gitr ludi 53 trong lic phia dau xa duoc giit boi ddu dan hudng dang
ludi 61 dé duy tri tong thé dang hinh tru.

Pau din hudng dang ring 62 néi chung dugc tao hinh dang dia tron va
dugc bd tri & mot phia ctia ddu dan hudéng dang ludi 61 duoc dat & phia dbi dién
ctia khuén chén cudn 50. Mot sb vau dan hudng 621 duoc bd tri & phén chu vi
ngoai ctia du din huéng dang ring 62. Cac vau dan huéng 621 duge ludn vao
cac khoang trong gitta rang 15 dé ngan khong cho khuén cin chinh 60 quay
twong ing voi 161 stato 11. Thanh kep 63 dugc tao hinh dang thanh hinh tru va
dugc bat chit vao dau din hudng dang ludi 61 va ddu dén huéng dang rang 62.
Nguoi sir dung can giit khuén cin chinh 60 boi thanh kep 63 dé 1ip vao khudn
chén cudn 50 va thao khudn cén chinh 60 ra khéi khudén chén cudn 50.

Dudng chan cudn 70 duoc tao két cau dé €p cudn vao ranh 12 cua 10i stato
11 sao cho cufn day dugc cheén vao rénh 12 khong trét ra khoi ranh 12. Nhu
duoc minh hoa trén Fig.6, khuén chin cudén 70 duogc tao ra ¢ mot s dia 71
déng vai tro 1am phan chinh va mét s6 phan ndi 72 ndi thong céc dia 71. Céc dia
71 duogc tao dang hinh dia tron vi du dugc lam béng nhua téng hop. Nhu duoc

minh hoa trén Fig.9, mot s6 phan chan 711 két hop v6i mdi mot trong s6 luong
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céc ranh 12 duge bd tri & phan chu vi ngoai cua dia 71. Céc phan chin 711 nhd
ra ngoai tir phan chu vi ngoai ctia dia 71. Phan chan 711 dugc chén vao rénh 12
tir phia hé ctia ranh 12 dé dong kin miéng. L 712 duoc tao ra & phan tim cta
dia 71 dé cho phép thanh kep 63 di qua. Mot s6 phé“m ndi 72 duoc tao dang vi du
hinh tru va duoc tao két cdu dé ndi lién mdi mot trong sb cac dia 71.

M&di cudn don vi duge ludn vao ranh 12 1a nhu sau khi cé sb hang X cua
cac cudn don vi, tic 1a, khi cudn day két hop duogc chia thanh ) tép nho X. X 1a
s6 nguyén 16n hon hodc bang 2. Trude tién, cudn don vi ciia hang thir X-1 dugc
chén vao rénh 12 st dung khuon chén cudn 50. Sau d6, khudén chidn cudn 70
duoc 1ap vao phia bén trong cta 18i stato 11. Khi chén cuén don vi cua hang thu
mudi vao ranh 12, khudn chi tiét chin cudn 70 duoc déy ra khoi 101 stato 10 boi
khudn cén chinh 60 dudi dang khudn chén cudn 50 dugc cheén vao phia bén
trong cda 181 stato 11. Sau do6, cudn don vi cia hang thir muoi duge chén vao
ranh 12 bdi khuon chén cudn 50.

Theo phuong 4n nay, X thé hién s6 hang 1a 2. Do d6, cac cudn don vi clia
hang thtr nhat d6i véi mdi cuc ding cho mdi pha dugc ludn vao cac rinh 12 clia
18i stato 11, sau d6 chén cac cudn don vi ctia hang th hai d6i véi mdi cuc dung
cho mdi pha vao céc rdnh 12. C4c cudn ctia mdi ctia cuc ding cho mdi pha sau
day s€ dugc md ta dua vao cudn don vi hang thir nhat 211 va cudn don vi hang
thir hai 212.

Trudce tién, phén mo ta 1& d&én cach cudn don vi hang thr nhét 211 duoc
chén dua trén Fig.10. Nguoi st dung can phai dét cac cudn don vi hang thir nhét
211 d6i voi mdi cuc ctia mdi pha dé chén cudn vao khudn 50. Péng thoi, khuén
cin chinh 60 khong duoc 1dp dé chén cudn vao khudn 50. Cac cudn don vi hang
thir nhét 211 duoc ludn vao cac khoang tréng 511 giita cac ludi 52 ¢ bao quanh
s6 S 1udi 52 ma tinh todn dbi véi bude ranh S. Sau d6, khuén cin chinh 60 duoc
lip rép dé chén cudn vao khuén 50 nhu dwoc minh hoa trén Fig.10(1).

Sau d6, nhu duge minh hoa trén Fig.10(2), truc th® nhit 55 duoc dich
chuyén vé phia truéc khién cho khuén can chinh 60 cin dugc dich chuyén qua
phia bén trong ctia 15i stato 11. Két qua 13, cac vAu dan hudng 621 cta khuén

can chinh 60 duoc cheén gifta rang 15 cta 16i stato 11, nhd d6 ngén ngtra su quay
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tuong Ung cuia khuon can chinh 60 va khuén chen cudn 50 tuong tng véi 161
stato 11. Truc thir nhat 55 dugc dich chuyén tiép vé phia trude véi cac ludi 52 co
18p rang 15 dé day cac ludi 52 vao 18i stato 11.

Sau d6, nhu dugc minh hoa trén Fig.10(3), truc thir nhat 55 dugc dich
chuyén tiép vé phia truéc dé dich chuyén céc ludi 52 tiép vé& phia trude cho t6i
khi céc dAu cla cac ludi 52 dugc 16 ra khoi dau xa cua 18i stato 11. Do dd,
khudn can chinh 60 di qua phia bén trong cua 151 stato 11 dé duoc 16 ra bén
ngoai 161 stato 11. Sau d6, nhu dugc minh hoa trén Fig.10(4), truc thir hai 56
duoc dich chuyén vé phia truée dé dich chuyén can truc do 54 vé phia trude.
Nhu ciing duge minh hoa trén Fig.8, cudén don vi hang thir nhat 211 dwoc day
vao ranh 12 béi can truc d& 54. Khi can truc d& 54 duoc tinh tién téi dau trude,
khuén can chinh 60 dugc thao ra khoi khuoén chén cudn 50 nhu dugc minh hoa
trén Fig.10(5). Sau d6, cudn don vi hang thir nhit 211 vuot qua cac dau cia cac
ludi 52 va dugc thdo ra khéi khudn chén cudn 50. Cudn don vi hang thir nhét
211 dugc chen vao ranh 12 theo cach mé ta ¢ trén. Khudn chin cudn 70 sau d6
duoc ludn vao phia bén trong cua 15i stato 11 nhu duge minh hoa trén Fig.10(6).

Tiép theo, phan mb ta 1a dén cach ma cudn don vi hang tht hai 212 dugc
chén dya trén Fig.11. Di véi mbi cuc cia mdi pha, ngudi st dung cén phai dit
cac cudn don vi hang thir hai 212 dé chén cudn vao khuédn 50 khi 1a truong hop
& cudn don vi hang thir nhat 211. Ddng thoi, khuon can chinh 60 khong duogc 14p
dé chén cudn vao khuon 50. Sau d6, nhu duge minh hoa trén Fig.11(1), khudn
cén chinh 60 duoc l4p rap dé chén cudn vao khuén 50.

Sau d6, nhur dwgc minh hoa trén Fig.11(2), truc th® nhat 55 duge dich
chuyén vé phia trudc khién cho khuén can chinh 60 can duge dich chuyén qua
phia bén trong ctia 16i stato 11. Két qua 14, cac vau dan hudéng 621 ctia khuén
cdn chinh 60 dugc chén gifta rang 15 cta 161 stato 11, nho d6 ngén ngtra sy quay
tuong ung cua khuon cén chinh 60 va khuén chén cudn 50 twong Umg véi 161
stato 11 khi 1a truong hop & cudn don vi hang thr nhit 211. Thanh kep 63 cua
khuon can chinh 60 di tiép qua 16 712 cua khuén chin cudn 70 dong thoi khién
cho khuoén chin cudn 70 bi déy boi khuoén cén chinh 60. Sau d6, truc thit nhat 55

duogc dich chuyén tiép vé phia trude dé day ludi 52 vao 13i stato 11.
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Sau day, nhu dugc minh hoa trén Fig.11(3), truc thir nhét 55 duoc dich
chuyén tiép vé phia trudc dé dich chuyén céc ludi 52 tiép vé phia trudc cho t&i
khi cac dau cta cac ludi 52 duoc 16 ra khoi dau xa cia 18i stato 11. Két qua 13,
khuon chan cudn 70 dugc day ra qua phia bén trong cua 13i stato 11 dé nho dé
thdo khudn chin cudn 70 khoi 18i stato 11. Sau do, nhu dugc minh hoa trén
Fig.11 (4), truc tht hai 56 dugc dich chuyén vé phia trude dé dich chuyén can
truc d& 54 v& phia trude khi 14 truong hop & cudn don vi hang thir nhat 211. Két
qua la, cudn don vi hang thir hai 212 duogc déy vao ranh 12 béi can truc dF 54.

Khi can truc d& 54 duoc tinh tién téi dau trude, khudn cin chinh 60 duoc
thao ra khoi khudn chén cudn 50 nhu dugc minh hoa trén Fig.11(5). Sau do,
cudn don vi hang thir hai 212 vugt qua céc dinh cua cac ludi 52 va dugc thdo ra
khoi khuon chén cudn 50. Cudn don vi hang thir hai 212 dugc chén vao ranh 12
theo cach mo ta & trén. Viéc chén cudn don vi hang th nhat 211 va cudn don vi
hang thtr hai 212, d6i véi mdi cuc cia mdi pha, vao céc ranh 12 do d6 dugc
hoan thanh nhu duoc minh hoa trén Fig.11(6). Sau déy, cac gidy cach dién lién
pha 13 va 14 dugc bb tri dé trai 1én cac dau cudn.

Nhu duoc minh hoa trén Fig.12, stato 10 dugc tao ra c6 gidy cach dién
lién pha thir nhét 13 va mét sd gidy cach dién lién pha thir hai 14. Fig.12 minh
hoa stato 10 dugc tao ra c6 4 cuc va 24 ranh dé dé dang giai thich. Két cdu cla
gidy cach dién lién pha 13 va mot s6 gidy cach dién lién pha 14 khéac voi két cu
cua chung dugc st dung trong stato 10 dugc tao ra c6 4 cuc va 48 réanh.

Nhu dugc minh hoa trén Fig.13 (a), gidy cach dién lién pha thir nhét 13
duoc tao két cau vi du bang cach cat gidy aramit ¢ céc tinh chit cach dién thanh
cac miéng duoc tao hinh dang dai va cac dau nbi lién dong cua cac miéng dang
dai thanh vong. Gidy cach dién lién pha tha nhat 13 duoc bd tri gitta cac cudn
don vi dat & ca hai dau huéng truc cta 15i stato 11 sao cho lién k& voi dau kia
theo phuwong hudng kinh ctia cudn stato 11. Lay vi du vé cudn t6 hop tht nhét 21,
gidy cach dién lién pha thtr nhét 13 duoc dat & gitta cdc phan dau cudn cia cudn
don vi hang thr nhat 211 va cudn don vi hang tht hai 212 ma bong ra khoi cac
rdnh 12. Cudn don vi hang th nhét 211 va cudn don vi hang thtr hai 212 do do
dugc cach dién. Nhu duge minh hoa trén Fig.13(b), gidy cach dién lién pha thu
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hai 14 dugc tao két cAu boi gidy amit hinh chit nhat c6 tinh chat cach dién. Nhu
duoc minh hoa trén Fig.12, gidy cach dién lién pha thtr hai 14 duoc bé tri gitta
céc phan dau cudn clia cac cudn ciia mdi pha. Gidy aramit khong dugc b trf bén
trong cac ranh 12.

Céc cudn day stato 20, 30 va 40 dbi v6i mdi pha trong sd céc pha la cac
cudn day quin chdng. Do d6, c¢6 thé giam lugng cac cudn day dugce sir dung so
v6i két cAu, trong d6 cudn day quén dong tdm duoc sir dung. Ly vi du vé cuc
trong pha U, mdi cuc duge tao két ciu boi cudn td hop tha nhét 21 va cudn tb
hop thir hai 22. Cudn t6 hop thi nhat 21 hodc cudn té hop thtr hai 22 dugc chia
thanh hai hodc nhiéu cudn day don vi c6 ciing pha, cu thé 14 cudn don vi hang
thr nhat 211/221 va cudn don vi hang thu hai 212/222.

Cuén tb hop thu nhét 21 duoc tao két ciu béng cach bd tri cudn don vi
hang th& nhét 211 va cudn don vi hang thi hai 212 cudn nay trén cudn kia theo
phuong hudng kinh cua 101 stato 11 trong cung ranh 12, theo vi du nay, trong
réanh thi nhét va trong rénh thtr hai muoi. Twong tw, cudn td hop thir hai 22 dugc
tao két cau béng céch bd tri cudn don vi hang tht nhat 221 va cudn don vi hang
thr hai 222 cudn nay trén cudn kia theo phuong hudng kinh cta 15i stato 11
trong cung ranh 12, theo vi du nay, trong ranh thi hai va & ranh thtr muoi ba.

Bing cach st dung cuén don vi hang thi nhat 211/221 va cudn don vi
hang thir hai 212/222, c6 thé giam luong cac cudn ddy dugc sir dung so véi két
cau trong d6 cac cudn day khong duge chia thanh cudn don vi hang thtr nhét
211/221 va cudn don vi hang thtr hai 212/222. Két qua 13, mdi cudn trong $6
cudén don vi hang thir nhat 211/221 va cudn don vi hang th hai 212/222 ¢6
nhiéu tinh dan héi do cach bé tri khi dat né vao 15i stato 11 so véi két clu trong
do cac cudn day khong dugce chia thanh cudn don vi hang thir nhét 211/221 va
cudén don vi hang thir hai 212/222. Do d6, c6 thé tao thuan loi cho viéc xtr ly
moi cudn 211, 221, 212 va 222 va nho d6 tao thuan loi cho viée chén céc cudn
211, 221, 212 va 222 vao cic ranh 12 cta 16i stato 11. Két qua 13, c6 thé tao
thuan lo1 cho viéc co khi hoa viéc chén cac cudn 211, 221, 212 va 222.

S6 lugng ciing nhu d6 day ciia cac cudn day duoc st dung trong cuon don

vi hang th hai 212/222 it hon so véi s6 lugng va d6 day cia cdc cudn day duoc
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sir dung trong cudn don vi hang thir nhat 211/221. Piéu nay s& khién cho viée xu
ly cudon don vi hang th nhét 211/221 kém dan hoi so véi viée xu 1y cudn don vi
hang thir hai 212/222. Tuy nhién, do cudn don vi hang thtr nhat 211/221 duogc
chén vao ranh rong 12, trong d6 cac cudn van duge chén, viée chén cudn don vi
hang thtr nhat 211/221 tuong d6i dé dang do sy chiém chd cla rénh 12 & bén
trong. Viéc xtr ly cudn don vi hang tht hai 212/222, mat khac, dan hdi hon so
vai cudn don vi hang thi nhét 211/221 va do d6, viéc chén cudn don vi hang thi
hai 212/222 1a twong dbi dé dang cho di ¢6 nhiéu khoang tréng & trong ranh 12
sau khi cuén don vi hang thi nhét 211/221 duoc chén. Do do, c6 thé tao thuan
lgi cho viéc chén cac cudn 211, 221, 212 va 222 vao cac rinh 12 cua 18i stato 11.
Két qua 13, c6 thé tao thuan loi dé co khi hoa viéc chén céc cudn 211, 221, 212
va 222.

Céc cudn don vi hang thir nhat 211 va 221, mdi cudn day duoc tao két cau
bang cach ghép nbi cac cudn day c6 ¢ 1,1mm duoc quay Y lan. Theo vi dy nay,
Y 1a s6 nguyén. Cac cudn don vi hang tha hai 212 va 222, mdi cudn diy dugc
tao két cdu boi cudn day don c6 ¢ 1,0mm duoc quay Y lan. Do dé, cac cudn day
két hop 21 va 22, mdi cudn day dugce tao két cAu béng cach ghép ndi céc cudn
day c¢6 ¢ 1,lmm va cufn day don c6 ¢ 1,0mm. Theo phuong an nay, Y=26.
Trong trwdng hop nay, téng s6 ddy dan cua céc cudn don vi hang thr nhét 211
va 221 1a 2 hangx2 = 4 hang va téng s6 day din cua cc cudn don vi hang thu
hai 212 va 222 1a 1 hangx2 = 2 hang. Do d6, tong s6 day dan ctia mdi cudn day
két hop 21 va 22 14 2 hang=2 + 1 hangx2 =6 hang.

Vi du so sanh dugc tao ra, trong d6 méi cudn don vi hang th nhét 211 va
221 duoc tao két cAu bang cach ghép ndi cac cudn day c¢é ¢ 1,Imm duge quin
Y/2 1an va mdi cudn don vi hang thtr hai 212 va 222 dugc tao két cau boi cudn
day don c6 ¢ 1,0mm duoc quin Y/2 1an. Do d6, mdi cudn day két hop 21 va 22
dugc tao két cdu bang cach ghép doi cac cudn day ¢6 ¢ 1,1mm va mdi cudn day
don c6 @ 1,0mm duge quan Y lan. Trong trudng hop nay, téng sé day dan bing
(2+1) hangx4=12 hang. Do d6, theo phuong 4n nay cé thé giam téng téng sb
day dan so véi vi du so sanh, theo vi du nay, béng mot ntra vi du so sanh. Cac

day dan, dong vai tro lam cac dau ndi moi cudn, thudng dugce cat theo do dai
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dinh trudc. Cac phan cit dugc tao ra va do d6 1a phé lidu. Do c6 thé giam téng
s& day dan cua cudn td hop thi nhit 21 va cudn t6 hop thir hai 22 theo phuong
an nay, c6 thé giam luong cac phan duge cit va phé lidu. Két qua 13, c¢6 thé giam
lwong cc cudn day duoc sir dung dé san xuét cac cudn 21 va 22.

Theo céach khac, mdi cudn don vi hang thir nhat 211 va 221 duoc tao két
chu boi cudn day don c6 ¢ 1,Imm va cudn day don c6 ¢ 1,0mm 12 téng cong 2
cudn day va mdi cudn don vi hang thir hai 212 va 222 dugc tao két cAu boi cudn
day don c¢6 ¢ 1,1mm. Piéu nay ciing cho phép xir Iy cac cudn don vi hang tht
hai 212 va 222 mét céach linh hoat hon so v6i cac cudn don vi hang thir nhit 211
va 221 va giam tiép tong sd dy din cudi ciing 14 giam lugng cc cudn day phé
lidu trong subt qua trinh san xuét.

Gidy céach nhiét khong duogc bé tri bén trong rénh 12. Do dé, khoang tréng
bén trong rinh 12 khong duge diéu 4p béi gidy cach nhiét. Két qua 13, khoang
tréng 16n 13 c6 bén trong cac ranh 12 dé ludn cac cudn 211, 212, 221 va 222. Do
gidy cach nhiét khong dugc bd tri bén trong ranh 12, cac cudn 211, 212, 221 va
222 s& khong chiu bat ky strc can nao khi dugc chén vao cac ranh 12. Do do, c6
thé tao thuén loi cho viéc chén céc cudn 211, 221, 212 va 222 vao cac ranh 12.
Két qua la, co thé tao thudn loi cho co khi héa viéc cheén cac cudn 211, 221, 212
va 222,

Phuong phép san xut theo phuong 4n nay sir dung khuén chén cudn 70.
Khuén chzn cudn 70 duge lap khit vao 151 stato 11 dé déng kin miéng cia rdnh
12 va nho d6 ngan khong cho cudn khi dugc dét bén trong ranh 12 tach ra khoi
miéng cua ranh 12. Cu thé hon, cac cudn don vi hang th nhéat 211 va 221 duoc
ludn vao céc ranh 12, sau d6 khuén chan cudn 70 duoc lép khit vao 151 stato 11.
Sau d6, chi tiét chin cudn 70 dugc ddy cach ra khoi 151 stato 11 va cac cudén don
vi hang thi hai 212 va 222 duogc ludn véao céc ranh 12. Do dé c6 thé tao thuan
loi cho viée chen céc cudn don vi hang thir hai 212 va 222 vao céc ranh 12.

Phuong &n thir hai

Tiép theo, két cAu ctia cudn day stato theo phuong 4n thir hai cia sang ché
dugce mo ta dua trén Fig.14. |

Theo phuong 4n thir hai, cudn t6 hop ther nhét 21 bao gbém cudn don vi

-15-



26539

hang tht nhét 211, cudn don vi hang th hai 212 va cudn don vi hang thir ba 213.
Tuong tu, cudn td hop thtr hai 22 bao g@)m cudn don vi hang th nhét 221, cudn
don vi hang thir hai 222 va cudn don vi hang thir ba 223. Két qua 13, c6 thé gia
tang tinh linh hoat trong cach bd tri ctia mdi cudn don vi 211, 212, 213, 221, 222
va 223 trong khi ciing cho phép chung duogc xir Iy d& dang hon. Két qua 13, c¢6
thé tao thuén loi cho co khi hoa viéc chén cac cudn 211, 212, 213, 221, 222 va
223 vao cac ranh 12.

Phuong an tha ba

Tiép theo, két cdu clia cudn day stato theo phuong an thir ba ciia sang ché
dugc mo ta dua trén Fig.15.

Theo phuong an nay, stato 10 duogc tao két cAu boi 2 cuc va 36 ranh. Két
cau cua cac cudn ddy stato 20, 30 va 40 ctia mdi pha 14 giéng nhau cling theo vi
du nay. Mdi cuc trong sb cac cuc ctia cudn day stato pha U 20 vi du duge tao két
céu béi cudn t6 hop thir nhat 21, cudn t6 hop thir hai 22 va cudn td hop thir ba
23. Cudn to hop tht nhat 21 duoc dit trong ranh thir nhit va rAnh tha muoi.
Cudn t6 hop thir hai 22 dugc dat & vi tri dugc xé dich 1 rinh tir cudn t6 hop thtr
nhét 21, tic 13, trong ranh thir hai va rinh thtr mudi mét. Cudn td hop thi ba 23
duoc dit & vi tri dugc xé dich 1 ranh tir cudn td hop thur hai 22, tic 1a, trong ranh
thr ba va ranh thtt hai muoi. Theo vi du ndy, buéc cudn K ctia mdi cudn day két
hop 21, 22 va 23 1a K=50%; budc rinh S=9; téng sé cuc P=2; va tdng sb ranh
7=36.

Két cu ctia cudn t6 hop thir ba 23 1a twong tu véi cac két cAu cta cudn td
hop thtr nhat 21 va cudn té hop thir hai 22. Tirc 13, cudn td hop thi ba 23 bao
gém cudn don vi hang thu nhét 231 va cudn don vi hang thi hai 232. Két ciu
ctia cudn don vi hang thtr nhat 231 cta cudn td hop thtr ba 23 13 twong tu véi két
cu cua cudn don vi hang thu nhét 211 cta cudn td hop th nhét 21 va két chu
ctia cudn don vi hang tht nhat 221 cta cudn to hop thir hai 22. Két c4u cia cudn
don vi hang tht hai 232 clia cudn t6 hop thi ba 23 1a tuong tu véi két cAu cta
cudn don vi hang tht hai 212 ctia cudn t6 hop thr nhat 21 va két ciu cia cudn
don vi hang thir hai 222 cta cudn t6 hop thi hai 22.

Doi voi stato ciia may dién quay, vi du la stato 10, ¢ 2 cuc va 36 céc ranh
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c6 thé dat duoc cac hiéu qua twong tu vé&i cac hidu qua cla cac phuong én trén
day.

Phuong an thtr tu

Tiép theo, két ciu clia cudn day stato theo phuong én thit tu clia sang ché
dugc mo ta dua trén Fig.16.

Theo phuong an nay, stato 10 duoc tao két céu bai 2 cuc va 36 ranh. Két
cAu clia cac cudn day stato 20, 30 va 40 cuia mdi pha 1a giéng nhau ciing theo vi
du nay. Mbi cuc trong s6 cac cuc clia cudn ddy stato pha U 20 vi du bao gdm
cudn t& hop thr nhat 21, cudn t6 hop thir hai 22 va cudn t6 hop thir ba 23. Cudn
td hop thir nhét 21 dwoc dat trong rénh thi nhat va rdnh tht mudi sau. Cudn to
hop thér hai 22 duge dit & vi tri duge xé dich 1 ranh tir cudn t6 hop thir nhat 21,
ttc 14, trong ranh thir hai va ranh tht mudi bay. Cudn td hop tht ba 23 dugc dat
& vi tri duge xé dich 1 rénh tir cudn t6 hop thi hai 22, tic 13, trong rinh tht ba
va rénh thtr mudi tdm. Theo vi du nay, budc cudn K ctia mdi cudn day két hop
21, 22 va 23 la K=83,3%; budc ranh S=15; té)ng s6 cuc P=2; va téng s6 ranh
7=36.

Déi vé6i stato ciia may dién quay, vi du 1a stato 10, ¢6 2 cuc va 36 cic rAnh
c6 thé dat duoc cac hidu qua tuong tu voi cac hidu qua cia cac phuong 4n trén
day.

Phuong an thr nam

Tiép theo, két cdu cua cudn déy stato theo phuong an thi nim cua sang
ché duoc mo ta dua trén Fig.17.

Theo phuong &n nay, stato 10 dugc tao két cau bai 2 cuc va 24 ranh. Két
cAu cta cac cudn day stato 20, 30 va 40 ctia mdi pha 1a gidng nhau ciing theo vi
du nay. Mdi cuc trong sd cac cuc ciia cudn ddy stato pha U 20 vi du bao gdm
cudn t6 hop thir nhat 21 va cudn td hop tht hai 22. Cudn t6 hop tht nhit 21
dugc dit trong ranh th nhat va ranh thd mudi mot. Cudn td hop thtr hai 22
duoc dat & vi tri duoc xé dich 1 rnh tir cudn t6 hop thi nhit 21, tirc 13, trong
ranh thr hai va ranh th hai muoi. Theo vi du nay, budc cudén K ctia mdi cudn
day két hop 21 va 22 1a K=83,3%; budc ranh S=10; tong sb cuc P=2; va tdng sb
ranh Z=24.

-17-



26539

Do d6, d6i véi stato ciia may dién quay, vi du 1a stato 10, c¢6 2 cuc va 24
c4c rinh c6 thé dat dugc cac hiéu qua tuong tu voi cac hiéu qua cua cac phuong
an trén day.

Phuong an thur séu

Tiép theo, két ciu cta cudn day stato theo phuong 4n thir sau cia sang ché
duoc mo ta dya trén Fig.18.

Theo phuong an nay, stato 10 dugc tao két cAu boi 2 cuc va 48 ranh. Két
cdu cua cac cudn day stato 20, 30 va 40 ctia mdi pha la gidng nhau ciing theo vi
du nay. Mdi cuc trong s6 cac cuc clia cudn day stato pha U 20 vi du bao gém
cudn t6 hop thi nhat 21, cudn td hop thir hai 22, cudn td hop thir ba 23 va cudn
t6 hop thr tu 24. Cudn t6 hop tht nhat 21 duge dat trong ranh tht nhét va rinh
thtr hai muoi mét. Cudn t6 hop thi hai 22 duge dit & vi tri duge xé dich 1 rAnh
tir cudn t6 hop tht nhét 21, tic 14, trong ranh th hai va ranh tht hai muoi hai.
Cudn t6 hop thtr ba 23 dugc dit & vi tri duge xé dich 1 ranh tir cudn td hop thtr
hai 22, tirc 13, trong rénh tht ba va ranh tht hai muoi ba. Cudn td hop thtr tu 24
duoc dat & vi tri duge xé dich 1 ranh tir cudn tb hop thtr ba 23, tic 1a, trong ranh
tht tu va ranh thtt hai muoi tu. Theo vi du nay, budc cudn K ctia mdi cudn day
két hop 21, 22, 23 va 24 1a K=83,3%; budc rinh S=20; téng sb cuc P=2; va tdng
s6 ranh Z=48.

Cudn td hop thir tw 24 bao gébm cudn don vi hang thtr nhat 241 va cudn
don vi hang thtr hai 242. Két ciu cua cudn don vi hang tht nhét 241 cta cudn td
hop thir tu 24 1a tuong tu voéi két cAu cta cudn don vi hang tht nhét 211 cla
cudn td hop thu nhét 21, cudn don vi hang thtr nhét 221 cua cudn td hop thi hai
22 va cudn don vi hang thtr nhit 231 cta cudn t6 hop thi ba 23. Két cAu cua
cudn don vi hang th hai 242 cta cuén t6 hop thir tu 24 1a tuong tu voi két cu
ctia cudn don vi hang thir hai 212 ctia cudn t6 hop thir nhat 21, cudn don vi hang
thir hai 222 ctia cudn t6 hop thir hai 22 va cudn don vi hang thtr hai 232 cuia
cudn td hop thi ba 23.

Do d6, d6i vdi stato ctia may dién quay, vi du 1a stato 10, c6 2 cuc va 48
ranh, c6 thé dat dugc cac hiéu qua tuong ty voi cac hiéu qua clia cac phuong an

trén day.
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Phuong an thtr bay

Tiép theo, két cdu cua cudn day stato theo phuong 4n thir bay cla séng
ché dugc mod ta duya trén Fig.19.

Theo phuong an nay, stato 10 duogc tao két cAu bdi 6 cuc va 36 ranh. Két
cAu cua cac cudn day stato 20, 30 va 40 ctia mdi pha theo vi du nay la giéng
nhau. Mbi cuc trong sb céc cuc ctia cudn day stato pha U 20 vi du bao gém cuon
td hop tht nhét 21. Cudn td hop th nhét 21 duoc dat trong ranh thu nhét va
rAnh thtt tdim. Theo vi du nay, budc cudn K cia cudn td hop thér nhét 21 13
K=116,7%; budc ranh S=7, téng s6 cuc P=6; va téng s6 rAnh Z=36.

Do d6, dbi véi stato cua may dién quay, vi du la stato 10, cé 6 cuc va 36
cac rénh co thé dat dugc cac hidu qua twong tu vdi cac hidu qua cta cac phuong
an trén day.

Phuong an thtr tdm

Tiép theo, két cdu cua cudn day stato theo phuong 4an thir tim cla séng
ché dugc md ta dya trén Fig.20.

Theo phuong 4n nay, stato 10 duoc tao két cdu boi 6 cuc va 54 rAnh. Két
cdu cua cac cudn day stato 20, 30 va 40 cia mdi pha la giéng nhau ciing theo vi
du nay. Mbi cuc trong sb cac cuc cua cudn déy stato pha U 20 vi du bao gdm
cudn t6 hop thir nhat 21, cudn t6 hop thir hai 22 va cudn t6 hop thit ba 23. Cudn
t6 hop thi nhét 21 duoc dat trong ranh thir nhat va ranh th mudi. Cudn td hop
thir hai 22 dugc dit & vi tri duoc xé dich 1 ranh tir cudn t6 hop tht nhét 21, tic
1a, trong ranh th hai va ranh tho mudi mot. Cudn td hop tht ba 23 duoc dit &
vi tri dugc xé dich 1 ranh tir cudn to hop thi hai 22, tic 13, trong ranh thi ba va
ranh thtt hai muoi. Theo vi du nay, budc cudon K ctia mdi cudn day két hop 21,
22 va 23 14 K=100%; budc ranh S=9; tong s6 cuc P=6; va tdng s ranh Z=54.

Do d6, ddi véi stato cla may dién quay, vi du la stato 10, c6 6 cuc va 54
ranh, c6 thé dat dugc cac hi¢u qua tuong tu véi cac hiéu qua cla cac phuong an
trén day.

Phuong an tht chin

Tiép theo, két cAu ctia cudn day stato theo phuong an tht chin cla sang

ché duoc mo ta dya trén F ig.21.
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Theo phuong an nay, stato 10 duoc tao két cAu bdi 6 cuc va 72 rénh. Két
cdu cua cac cudn day stato 20, 30 va 40 cua mdi pha 1a giéng nhau ciing theo vi
du nay. Mdi cuc trong s6 cac cuc cua cudn day stato pha U 20 vi du bao gém
cudn t6 hop thi nhat 21 va cudn t6 hop thir hai 22. Cudn t6 hop thir nhat 21
dugc dit trong ranh tht nhat va ranh thd mudi mot. Cudn té hop tht hai 22
duoc dat & vi tri dugc x€ dich 1 ranh tir cuén td hop thtr nhat 21, tc 14, trong
ranh tht hai va ranh th hai muoi. Theo vi du ndy, budc cudén K ciia mdi cudn
day két hop 21 va 22 1a K=83,3%; budc rianh S=10; tdng s6 cuc P=6; va téng sb
ranh Z=72.

Do d6, dbi véi stato cta may dién quay, vi du la stato 10, ¢6 6 cuc va 72
céc ranh, c6 thé dat dugc cac hidu qua twong tu véi céc hiéu qué cua cac phuong
an trén day.

Phuong an thtr muoi

Tiép theo, két cau cua cudn day stato theo phuong an thtr muoi clia sang
ché dugc mo ta dua trén Fig.4 va Fig.22.

Phuong 4n thtr muoi khac v6i phuwong 4n thir nhét vé két ciu ctia cac cudn
day két hop 21 va 22. Sang ché duoc mé ta dwa vao cudn td hop thit nhit 21 do
két cAu cua cac cudn day két hop 21 va 22 1a giéng nhau. Cudn td hop tht nhét
21 dugc tao két cAu boi cac cudn day c6 hai hodc nhiéu dudng kinh day khac
nhau khi 13 truong hop & phuong 4n thi nhat. Theo vi du nay, cuén td hop tht
nhat 21 duoc tao két cdu bang cach ghép ndi cac cudn day c6 ¢ 1,1mm va cudn
day don c6 ¢ 1,0mm. Cudn don vi hang thtr nhit 211 dugce tao két ciu boéi téng
cong 2 cudn day, cu thé 13 cudn day don cé ¢ 1,Imm va cudn day don cb ¢
1,0mm nhu duoc minh hoa trén Fig.22. Mat khéac, cudn don vi hang thir hai 212
duoc tao két ciu boi cudn day don c6 ¢ 1,1mm.

Trong s6 cudn don vi hang thir nh4t 211 va cudn don vi hang thtr hai 212
tao ra cudn td hop tht nhét 21, cudn don vi hang thir hai 212 duoge bd tri & phia
bén trong hudéng kinh cua 1i stato 11 bao gébm cudn day c6 duong kinh day 16n
hon trong sé céc cudn day c6 hai hodc nhidu duong kinh day khac nhau. Ttec 1a,
cudn don vi hang thit hai 212 bao gdm cudn ddy c6 ¢ 1,1mm ma la cudn day cé

¢ 16n hon trong sd hai loai cudn day, cu thé 1a ¢ 1,0mm va ¢ 1,1mm.
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Khi 13 truong hop & phuong an thir nhat mé ta & trén, chu vi ctia cudn don
vi hang thtr hai 212 1a nhé hon chu vi cia cudn don vi hang thu nhét 211 duoc
minh hoa trén Fig.4. Tuc 13, trong s6 cac cudn don vi 211 va 212 tao ra cudn td
hop thir nhat 21, chu vi ctia cudén don vi hang thit hai 212 duoc bb tri & phia bén
trong hudng kinh cua 161 stato 11 1a nhé hon chu vi cia cuén don vi hang th
nhit 211 dugc b tri & phia ngoai huéng kinh cia 15i stato 11.

Do chu vi cua cudn don vi hang tht hai 212 1a nho hon chu vi ctia cudn
don vi hang thtr nhat 211 nhu duge minh hoa trén Fig.4, c¢6 thé gidm dd cao cua
céc dau cudn cua cudn don vi hang thtt hai 212 duge bd tri & phia bén trong. Co
thé giam tiép phan cuén don vi hang thtr hai 212 bé tri bén ngoai ranh 12, néi
cach khac, giam d¢ dai cua phén cudn don vi hang thtr hai 212 kéo dai tir mot
ranh 12 t6i ranh 12 khac. Do d6, c6 thé giam viée st dung lang phi cac cudn day
mdt cach hi€u qua hon.

Cudn don vi hang tht hai 212 bao gdm cudn day c6 dudng kinh day 16n
hon trong s6 cac cudn day c6 hai hodc nhiéu duong kinh day khac nhau, theo vi
du nay, 12 cudn day c6 ¢ 1,1mm. Két qua 1a c6 thé gidm lugng cac cudn day céd
bién dang 16n hon khi chu vi ctia cugn don vi hang tht hai 212 duoc giam di. Do
d6, c6 thé lam giam viéc sir dung lang phi c4c cudn day tham chi hiéu qua hon.

Theo céc phuong 4n md ta & trén, cac cudn day ding cho mdi cuc cia mdi
pha dugc tao ra 1 cudn day quan chéng mét 16p. Cudn day quén chdng mot 16p
bao gdm céc cudn day két hop duge tao két cAu bsi hai hozc nhiéu cuén day don
vi duge phan chia c6 cung pha ma duoc dit chdng 1én nhau theo phuong hudng
kinh bén trong céc rénh cua 15i stato.

Do dé, c6 thé lam giam viéc sir dung lang phi cta cic cudn day so véi két
céu trong d6 cac cudn day quan dong tam duoc 4p dung. Con ¢6 thé sip xép cac
cudn don vi theo cach linh hoat hon va nhd d6 tao thuan loi cho viée xr 1y céc
cudn don vi. Pidu nay cho phép cac cudn don vi dé dugc cheén vao cac rinh cua
151 stato dé dang hon. Két qua 1a, cé thé tao thuén loi cho co khi hoa viéc chén
cac cudn day.

Trong khi cac phuong 4n nhét dinh dugc md ta, cac phuong an nay duogc

minh hoa chi 1a vi du va khong c6 muc dich giéi han pham vi cia sang ché. That
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ra, cac phuong 4n méi duoc mé ta trén ddy co thé dugc dugc cai bién theo nhiéu
cach; hon nira, su bo qua, thay thé va thay ddi theo céc cach khac nhau ctia cac
phuong an dugc mo ta & day co thé duogc thuc hién ma khéng tréch khéi myc
dich va pham vi cua sang ché dugc néu trong céc diém yéu cau bao hd kém theo
va cac dang tuong duong cua ching c6 muc dich bao ham cac dang hodc céac cai

bién nay s& nam trong muc dich va pham vi cua sang ché.
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1. Cudn day stato ding cho méy dién quay bao gdm:

céc cudn ddy dung cho mdi cuc clia mdi pha duoc tao két cdu boi cudn
day quén chéng mot 16p, cudn day quin chéng mot 16p bao gém céc cudn day
két hop ma mdi cudn nay duoc tao két cdu boi hai hodc nhiéu cudn day don vi
dugc phan chia c6 cling pha duge bd tri cudn nay trén cudn kia theo phuong
hudng kinh bén trong céc ranh cua I3i stato; trong d6 cac cudn day két hop ma
mdi cudn nay bao gébm cudn don vi hang thir nhét va cudn don vi hang thr hai
dugc bb tri & phia bén trong huéng kinh cta 161 stato twong img véi cudn don vi
hang thtr nhat; trong d6 téng sé vong cudn ctia cudn don vi hang thtr nhét bang
tong sé vong cudn cua cudn don vi hang thir hai; va trong d6 téng sb cac day
dan cua cudn don vi hang thr nhat khac véi tong sb cac day dan cta cudn don vi

hang thtr hai.

2. Cudn day stato dung cho may dién quay theo diém 1, trong dé céc cudn day

két hop c6 cung budc cudn.

3. Cudn day stato dung cho may dién quay theo diém 2, trong d6 budc cuén 1a
mot trong s6 116,7%, 100%, 83,3% va 50%.

4. Cudn déy stato dung cho mdy dién quay theo diém 1, trong d6 mdi cudn day
két hop bao gdm céc cudn day cé hai hoic nhiéu duong kinh day, trong d6 trong
s6 cac cudn don vi, cudén don vi duge bd tri & phia bén trong hudng kinh cua 161
stato bao gdm day co dudng kinh 16n hon trong sé hai hodc nhiéu duong kinh
day va trong d6 trong sb cac cudn don vi, chu vi ctia cudn don vi duoc bd tri &
phia bén trong hudng kinh ctia 18i stato nhé hon chu vi ctia cudn don vi duge bd

tri & phia ngoai hudng kinh cua 13i stato.

5. Stato dung cho may dién quay dugc bd tri v6i cudn day stato dung cho may
dién quay theo diém 1, stato dwoc bd tri véi tAm cach dién gitta moi cudn don vi
ma duoc bb tri 1ién ké theo phuong hudng kinh cua 131 stato.

6. Phuong phép san xuat stato ding cho may dién quay dugc b tri v6i cudn day

stato dung cho may dién quay theo diém 1, phuong phap nay bao gém cac budc:
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chén cudn don vi hang thir X-1 vao céc ranh, trong d6 X 1a s6 nguyén 16n
hon hoac béng 2 va thé hién s dém cua hang cta cac cudn don vi;

1ap khudn chin cudn vao 13i stato dé dong kin miéng ciia cac ranh; va

déy khuon chan cudn cach ra khéi 161 stato va cheén cuon don vi hang thi

X vao cac ranh.

7. Khudn duoc st dung trong phuong phép san xuét stato ding cho may dién
quay theo diém 6 bao gom:

phan chinh dugc tao két cau dé dugc lap vao 15i stato; va

phén chan nho ra khéi phén chinh va duoc tao két cau dé duoc chén vao
céc ranh dé déng kin cac miéng cua céc ranh va nhd do ngéan khong cho cac

cudn don vi tach ra khoi cac ranh.
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