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Linh vwe ky thuat dwoc dé cap

Séang ché dé cap dén may dién quay.
Tinh trang ky thuit cia sang ché

Trong cong b6 don yéu cau cap bang doc quyén séng ché Nhat Ban sb JP
H10-28346 A, vi du, hai cudn day co s6 luong vong quén da duoc gidm xudng
coOn mot nura s6 lugng vong quén ban dau duogc chén ]an luot vao khe stato ctia
may dién quay trong hai hang, cu thé 1 hang thir nhit ndm & phia duong kinh
ngoai va hang thr hai ndm & phia dudng kinh trong. Mac du khong duoc mo ta
mdt cach rd rang trong cong b6 don yéu cau cap bang doc quyén sang ché nay,
tuy nhién, cudn day ¢ hang thtr nhit va cudn day & hang tht hai duoc hiéu l1a
duoc ndi ndi tiép v&i nhau. Do do, s6 luong mbi ndi dbi dau cia cac cudn day s&
tang va do vay lam tang chi phi san Xuét.

Bin chit k§ thuit cia sing ché

Sang ché dé xuit may dién quay co thé tranh dugc sy tang s& luong moi
néi dbi ddu ctia cac day quéan khi phuong phap quén day phan tan dugc st dung.

Theo mot phuong an, may di€n quay bao gbm stato c6 15i stato co cac day
quin quanh timg cyc cia ting pha dugc quan ghép chdng vao cuc nay; va roto
duoc bd tri theo cach quay dugc voi stato; 151 stato c6 cac khe, tung khe co hai
hoic nhiéu hon hai day quén dugc ndi song song voi nhau co s6 lugng vong
quén bang nhau va thudc cung pha duoc chen bén trong.

M5 ta vén tit cac hinh v&

FIG.1 mo6 ta phuong an tha nhét ctia sang ché va minh hoa gidn lugc cach
thirc cac dau cudn day duoc ndi khi nhom day dan cta cudn day pha U dugc
chia thanh hai.

FIG.2 1a bang so sanh: cudn day duoc chén vao khe ¢ mot thoi diém; cac
cudn day dirc_rc cheén vao khe sau khi duoc chia thanh hai dua vao sd lugng vong

quan; va két cau theo mot phuong an.
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FIG.3 12 hinh v& mit cit ngang mot phan cta stato nhim minh hoa mot vi
du v& sy phan phéi s6 luong day dan cua cac cudn day ndm & phia duong kinh
ngoai va phia duong kinh trong.

FIG.4 mo ta két cu thong thudng va 1a hinh chiéu bang cua stato trong do
cac cudn day duoc chen & mot thoi diém.

FIG.5 12 hinh chiéu bén cta stato.

FIG.6 m ta két cAu thong thuong va 1 hinh chiéu bang cua stato trong do
cudn day cin duogc cheén vao cung khe duoc chén sau khi duogc chia thanh hai
dua vao sb luong vong quén.

FIG.7 14 hinh vé khai trién nham minh hoa cac cudn day stato trén FIG4
duoc quéan trong khe.

FIG.8 minh hoa gian lugc cach thirc cac dau cua cac cudn day dugc minh
hoa trén FIG.7 dugc nbi.

FIG.9 12 hinh v& khai trién minh hoa cac cudn day stato trén FIG.6 dugc
quén trong khe.

FIG.10 minh hoa gian lugc cach thirc cac dau cua cac cudn day duoc minh
hoa trén FIG.9 dugc nbi.

FIG.11 tuong tmg v&i FIG.1 va minh hoa vi du cai bién.

M ta chi tiét sang ché

Mot phuong 4n cua sang ché s& duoc md ta c6 dua vao cac hinh v& kém
theo. Phan mb ta s& bit dau tir két ciu thong thuong dé 1am o su khac nhau gitta
két cAu cua phuong an hién thoi va két cAu thong thuong. FIG4 1a hinh chiéu
bang cua stato dugc quén bang phuong phép quéan ghép chdng, day la mot dang
cua phuong phap quén phan tan. FIG5 1a hinh chiéu bén cia stato dugc minh
hoa trén FIG.4. Stato 1 c¢ 16i stato 2, cudn déy (day quén) pha U 3U, cudn day
pha V 3V, va cudn day pha W 3W. Ting cudn day duogc quén gidng nhu vong
x0dn va dugc b tri bén trong khe 4.

May quay la loai réto trong va roto 5 dugc minh hoa bing dudng nét dit

duoc bé tri trong phan rdng cua 13i stato 2. Céac dac trung cua phuong an hién
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thoi nim trong Két cAu cua stato 1 va do vy, roto 5 s& khong dugc md ta chi tiét.

Tung cudn day tir 3U dén 3W 1a bo céac day dan duoc quén, vi du, bd cua
nhom cac day dan duoc quén trong do6 cac day dong dugc bo lai v6i nhau. Cac
cudn day tur 3U dén 3W duoc bd tri trong cac khe 4 & trang thai dugc quan. Vi
két cAu néu trén can luong day dong tang khi cac cudn day dugc dat vao céc khe
4, nén can nhidu thoi gian va cdng sirc khi cheén cac cudn day vao céc khe 4
bing phuong phap thu cong. Ngay ca khi cac cudn day duoc dat vao trong cac
khe 4 bing cach st dung mady, luong ung suét tang tac dong lén cac day dbng c6
thé lam hu hai 16p phu cua cac day ddng va lam giam do tin cay cach dién. Van
dé tuong tu co thé xuét hién & budc duc trong do cac dau cudn day 3E (xem
FIG.5), day la cac phén cua céac cudn day 10 ra & cac mat dau mut cua 10i stato 2,
duoc trai theo hudng kinh ra phia ngoai sau khi cdc cudn day duoc chén vao cac
khe 4. Céac cudn day s€ ving chéic hon khi s6 lugng day ddng 16n hon. Do do,
chidu cao cua cac dau cudn day 3E s& cao hon nén lam tang luong day dong
duoc st dung.

FIG.6 tuong ung v6i FIG4 va minh hoa truong hop khi cudn day can duoc
chén vao timg khe 4 dugc chia thanh hai dua vao sb luong vong quén nhu duoc
mo ta trong cong b yéu cau cép bang doc quyén sang ché néu trén. Vi cudn day
can duoc chira trong cung khe 4 duoc chén mot cach riéng r& ¢ hai thoi diém
khac nhau (6 1 va 6_2), nén luong day ddng dugc chira & mot thoi diém duoc
giam. Do do, d& chén céac cudn day va dac cac cudn ddy hon trong khi van dam
bao dugc do tin cay cach dién va giam luong day ddng duoc st dung bang cach
giam chidu cao cua cac dau cudn day.

Tuy nhién, khi cudén day duogc chia dua vao sb6 luong vong quén, can ndi
ndi tiép cac cudn day da dugc chia 6 _1va6 2 duoc chén vao cung khe 4 dé tao
duogc cung muc do dac tinh ctia dong co khi cudn day duoc chén vao khe 4 ¢
mdt thoi diém. Khi s6 lugng dau cudn ddy lon hon can duoc nbi trong trudng
hop nhu vay, s€ can lugng thoi gian 16n hon dé ndi cac cudn day.

FIG.7 12 hinh v& so d6 khai trién cia day quéan pha U 3U dugc dat trong

céc khe 4 cua stato cua dong co ba pha thong thuong c6 4 cuc va 48 khe nhu
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duoc minh hoa trén FIG.4. Khi hai cudn day 3U dugc quén lién tiép, cac du cua
hai cudn day 3U duoc nbi boi day ndi 7 dugce biéu thi bing dudng nét dut trén
FIG.7. Cu thé hon 13, cudn day 3U dugc dit gilra sb rang 1 va 2 cua 13i stato 2 va
gilta s6 rang 10 va 11 duoc tao thanh trudc tién. Sau do, cudn day 3U, dugc ndi
v6i cudn day 3U trude qua day ndi 7, duoc tao thanh dugc dit gitta sb rang 2 va
3 va gitra s6 rang 11 va 12. Do do, hai cudn day lién tiép tao thanh mot cudn déy
c6 hai dau cudn day. Hai cudn day lién tiép dugc coi la mot cudn day trong phan
mo ta sau.

Chudi cac ky hiéu U-A-B-C (nhu U-1-1-1) trén hinh v& biéu thi U: pha U,
A: s luong hang, B: s6 cudn day, va C: s6 dau cudn day. S& lugng hang cua cac
cudn day trong két cAu dugc quan ghép chdng thong thuong duge minh hoa trén
FIG.4 1a mot, va do vay, ¢ bdn cudn day pha U ¢ tbng cong tam dau cudn day.
FIG.8 1a so dd minh hoa cach thirc cac dau cudn day cua cac day quéan pha U
duoc ndi. Cac dau chim duoc biéu thi trén FIG.8 thé hién céac vi tri noi ma cac
dAu cudn day can dugc ndi bang cach han, v.v.. Co bbn vi tri ndi cho day quén
pha U va do vy, c0 tong cong mudi hai vi tri nbi cho ba pha.

FIG.9 tuwong tmg véi FIG7 khi cudn déy dugc chia thanh hai dua vao s6
lugng vong quén nhu duoc minh hoa trén FIG.6. Cudn ddy ¢ hang thu nhét
6U 1 va cudn day ¢ hang thir hai 6U 2, duoc minh hoa mét cach riéng ré aé
tién giai thich, dugc dat bén trong cung khe. Trong truong hop nay, c6 tam day
quén pha U c6 mudi sdu dau cudn day.

FIG.10 tuong tmg v6i FIG.8 va minh hoa cach thirc cac dau cudn day dugc
ndi trong két chu trén FIG9. Vi du, gia dinh cudn day duoc tao thanh tur bo
nhém day dong gOm sau day dong duoc ubn hai muoi lan. Sau do, cudn ddy nay
duoc chia thanh 2 cudn ddy, timg cudn déy gom sau day dong va duoc ubn muoi
Jan. Dé lam can bﬁng cac dic tinh dong co ctia dong co st dung cach sép xép
cudn day nay voi dong co trong do cudn day dugce chén ¢ mot thoi diém, dau
day quan cua cudn day ¢ hang thu nhét cin duoc ndi ndi tiép voi dau bat dau
day quéan ctia cudn ddy 6 hang thir hai ma dugc minh hoa la mdi ndi gitra U1-1-2

va U2-1-1 trén FIG.10. Diéu nay dan dén tong cong tam vi tri ndi cho pha U va
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tdng cong hai muoi bdn vi trf ndi cho tat ca ba pha. Diéu nay lam tang gap doi
thoi gian can thiét dé ndi cac dAu cudn day cua cac cudn day da duoc chen so
voi két chu trong do cac cudn day duoc chén ¢ mot thot diém, vi vay lam tang
chi phi san xut. PO 16n cua dong dién chay qua nhom day dan trong hang thir
nhit va nhém day dan trong hang thr hai 13 gidng nhau khi cac cudn day duoc
ndi ndi tiép. Do vay, dé 1am can bang tdn hao, tot hon 1a tong dién tich mat cit
ngang cua day d3n cua nhom day dan trong hang thlr nhat va nhom day déan
trong hang thir hai dugc lam can bing.

Két chu ctia phuong 4n hién thoi s& duge mo ta dua vao co s& duge md ta
trén day. Theo phuong an hién thoi, nhém day dan cta cudn day dugc dit trong
cung khe dugc chia thanh hai va do vay viéc chia cudn day thanh hai dé giam 50
luong vi tri néi. Vi du, khi cudn day duoc tao thanh boi bo nhom day dan gdm
sau day dong va dugc ubn hai muoi lan duoc du tinh trong thiét ké ban dau,
cudn day nay dugc chia thanh hai cudn day, ting cudn day duoc tao thanh boi
b6 nhom day dan gom ba day dong va duoc ubn hai muoi lan. Hai cudn day
duoc chia thiét lap mbi ndi song song va do vay, dién trd két hop khi cac cudn
day dugc chén 6 mot thoi didm va dién tro két hop khi cac cudn day dugc chén
riéng r& ¢ hai thoi diém khac nhau déu khong thay doi so v6i gid tri duge thiét
ké ban dau dé tao ciing murc cac dic tinh cua dong co.

FIG.1 mo ta phwong 4n hién thoi va tuong tng v6i FIG.10. Bang cach nbi
song song cac dAu cua cac cudn day 8U dugc cheén trong cung khe, dugc minh
hoa lam vi du vé mbi ndi gitta cac dau cudn day Ul-1-1 va U2-1-1, sb luong vi
tri nbi 1én dén bén ddi véi pha U va muoi hai dbi voi tht ca ba pha ma bang voi
trudong hop khi cudén day duoc chén & mot thoi diém nhu dugc minh hoa trén
FIG.4. Piéu nay c6 nghia la bang cach st dung két cAu cua phuong an hién thoi,
thoi gian ti€u tén khi ndi cac cudn day co thé dugc gidm xubng con mot nira thoi
gian can thiét trong trudng hop trong do céc cudn day duogc chia dya vao 5O
luong vong quan.

Khi cudn day dugc chia dua vao nhoém day dan, cu thé 1a, luong day dan,

s6 luong vong quan moi cudn day nhiéu hon hai 1an so v6i truong hop dugc
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minh hoa trén FIG.6 trong do cudn dy dugc chia dua vao sd luong vong quan.
Tuy nhién, cac cudn day thuong duoc san xudt bang may va can it thoi gian hon
dé san xuét cac cudn day so vdi viéc ndi cac cudn day. Do vay, co thé giam tbng
thoi gian san xut va vi vay giam chi phi san Xuét.

Nho viéc chia mot nhom day dan thanh hai, cuon day ¢ hang thu nhét
8U_1 va cudn day ¢ hang thu hai 8U_2 duoc ndi song song nhu dugc md ta trén
day. Do vay khong can dong nhét tong dién tich mat cit ngang cta day dan cua
cac cudn day 8U 1 va 8U_2. Vi du, sau day din ¢ thé duoc chia thanh hai tap
hop con cua hai day dan va bdn day din hodc hai tap hop con cua mdt day dan
va nim ddy dan. Hon nita, cac duong kinh ctia cac ddy dong co thé thay doi
trong hang thu nhét va hang tha hai.

Noi chung, cudn ddy ¢ hang thtr nhét da nam & trong khe khi chén cudn
day & hang thtr hai. Do vay, luong tng suét tang sé& tac dong lén cudn day ¢ hang
th hai khi cheén va cudn day ¢ hang tht hai. Co thé giam Gng sudt tac dong lén
cudn day ¢ hang tht hai bang cach giam dién tich mat cat ngang cua cudn day ¢
hang thir hai so v6i cudn day ¢ hang thtr nhit bang cach diéu chinh sb luong
hoac duong kinh cua cac day dAn ndm trong nhom day dan cua cudn day ¢ hang
th hai. C6 thé ting do tin cay cach di¢n cua cudn day bang cach giam ting suét
tac dong lén cudn day nhidu nhat c6 thé khi chén va dtc cudn day. Vi dy, FIG3
minh hoa két céu trong do tong cong 120 day dan duoc dat trong cung khe.
Cudn day ¢ hang thu nhét 8U 1 duoc tao két cdu bang cach ubn nhom day dan
gbém bdn day dan hai muoi Jan. Cudn day & hang thir hai 8U_2 duoc tao két cau
bang cach ubn nhom day dan gdm hai day dAn hai muoi lan.

Khi chén gidy cach dién giita cac pha tai cac phan dau cudn ddy noi ma
cdc cudn ddy cua cac pha khac nhau tiép xtc nhau, cuon ddy ¢ hang tha hai
thuong khé thao tac hon nhiéu so vdi cudn day ¢ hang tha nhét vi cudn day ¢
hang thir nhAt ndm & phia chu vi ngoai cta stato khi thao tac véi cufn day O
hang thtr hai. S& chén dugc cac gidly cach dién theo phwong an hién thoi theo
cach dé dang hon nhiéu vi ¢6 thé giam dién tich mat cit ngang cta toan bo cudn

day bing cach, vi du, gidm sé luong day dan dugc st dung trong cudn day ¢
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hang thir hai.

FIG.2 1a bang so sanh gilta két cdu duoc minh hoa trén FIG4 trong do
cudn day dugc chén & mot thoi diém, két cAu duoc minh hoa trén FIG.6 trong do
cudn diy duoc chia thanh hai dya vao s6 lugng vong quin, va két cau cla
phuong én hién thoi trong d6 cudn day duoc chia dua vao s6 luong day dan tao
thanh nhom day dan. Tung két chu trong s ba két cdu nay ban dAu duoc thiét ké
dé chira tbng cong la 120 day dan trong mot khe. S6 luong vi tri ndi ctia cac dau
cudn day la nho nhét trong trudng hop trong d6 cudn day duoc chén ¢ mot thoi
diém va trong truong hop cua phuong an hién thoi. Két ciu cua phuong an hién
thoi ¢6 loi & chd dién tich mat cét ngang cta cudn day & hang thir nhét cling nhu
dién tich mit cit ngang ctia cudn ddy ¢ hang thtt hai c6 thé thay doi duoc.

Theo phuong an hién thoi, ting cudn day can duoc chén vao tung khe 4
cua 16i stato 2 duoc tao két cau bang cach nbi song song céac cudn day 8 1 va
8 2 ¢co s6 lugng vong quan béng nhau va dd dugc chia thanh hai tdp hop con
dua vao luong ddy dan. C6 thé giam thoi gian tiéu tén khi ndi cac dau cudn day
vi sb lugng vi tri ndi ctia cac dau cudn day co thé duoc giam. Trong sb cac cudn
day da duoc nbi song song, toan bd dién tich mat cdt ngang cua cudn day 8 2
duoc bd tri & phia dudng kinh trong cua 13i stato 2 da dugc giam so véi toan bC)
dién tich mat cit ngang cta cudn day 8_1 duoc bd tri & phia duong kinh ngoai
ctia 16i stato 2. Do do, co thé gidm tng suit tac dong khi chén va dtc cudn day
trong khi van tao diéu kién thuan loi cho viéc chén gidy cach dién giita cac pha
va cai thién do linh hoat thiét ké.

Céc phuong 4n khac

Nhu duoc minh hoa trén FIG.11, ¢6 thé giam sb luong vi tri ndi mdi pha
xubng con “3” bang cach b tri vi trf ndi chung cho tat ca cac cudn day.

Cac phuong an khéé c6 thé noi dén két chu duge quén dong tam thay vi
két cAu duoc quin ghép chong.

S6 luong cudn day duoc quén lién tiép khong bi giéi han & “2”.

Luong day dan trong nhom day din cta cudn day ¢ hang thur hai khong

can nhé hon lugng day dan trong nhom day din cia cudn day ¢ hang thi nhit.
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Téng luong day dan cling nhu lugng day dan trong timg nhom day dan da
duoc chia co thé duoc thay ddi theo céc tiéu chuén k¥ thuat thiét ké.

Nhém day dan co thé duogc chia thanh “3” tap hop con hodc nhiéu hon ba
tap hop con.

Cudn day khong cin duoc tao thanh tir nhom day dan trong do nhiéu day
din duoc bo thanh mot bo. S6 luong day dan tao thanh cudn day co thé 1a «1”.
Trong trudng hop nhu vay, dién tich mit cit ngang cua mot day dan cta cudn
day nim & phia duong kinh ngoai co thé khac so voi dién tich mat cit ngang cua
mdt ddy din cua cudn day nim & phia duong kinh trong chi cAn 1a cac day dan
nay la lién tuc.

Mic du mot sb phuong 4n da duoc mo ta, tuy nhién, cdc phuong an nay
duoc trinh bay chi lam vi duy, va khong dugc du dinh gidi han pham vi cta sang
ché. Thuc té 13, cac phuong an méi dugc mo ta trong ban mo ta sang ché nay c6
thé dugc thuc hién o nhiéu dang khac nhau; hon thé nira, co thé ¢c6 cac bo bot,
thay thé va thay d6i dang ca cac phuong an dugc mod ta trong ban mo ta sang
ché nay ma khong nam ngoai ban chét cia sang ché. Cac yéu cdu bao hd kém
theo va cac dang tuwong duong cua chung nhiam bao ham céc dang hodc céai bién

nhu vAy s& nam trong pham vi va ban chat cua sang che.
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YEU CAU BAO HOQ

1. M4y dién quay bao gdm:

stato c6 161 stato cé cac day quan quanh timg cuc cua ting pha dugc quén
ghép chdng vao cuc nay; va

roto dugc bd tri theo cach quay duge voi stato;

16i stato co cac khe, timg khe c6 hai hoac nhidu hon hai day quin duoc ndi
song song vo6i nhau ¢ s6 luong vong quén bang nhau va thudc cuing pha duoc
cheén bén trong.
2. May dién quay theo diém 1, trong do cac day quén duoc ndi song song voi

nhau c6 téng dién tich mat cit ngang cta day dan khéc nhau.

-10-
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