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(54) HE THONG GIAM LUC CANG DUNG CHO HE THONG KEO NHIEU SOI

(57) Sang ché dé cap dén hé thdng giam lyc cang dung cho hé théng kéo nhiéu soi. Hé
thong giam lyc cing bao gdm cac puli din hudng (4, 4a, 4b) dugc lam thich ng dé dan
hudng cac soi (6, 6a, 6b) dang duoc kéo, va cac puli dao chiéu (8). Mdi puli dao chiéu (8)
dugc lam thich tng dé dan hudng mot sgi (6, 6a, 6b) tir puli dan hudng (4, 4a, 4b) va tro
lai puli din hudéng (4, 4a, 4b), hai puli ddo chiéu (8) duoc lap quay trén mot co cau d& thu
nhat (10), co cdu d& thir nhat (10) nay dugc xoay quanh truc co ciu d& thir nhat (12) ndm
gitra hai puli dao chiéu (8) vi viy viéc xoay dua mot trong sb hai puli dao chleu (8) dén
gan hon voi puli dan hudng (4, 4a, 4b) trong khi puli dao chiéu kia trong sd hai puli déo
chiéu (8) cach xa hon khoi puli dan hudng (4, 4a, 4b). Sang ché dé xuat bo phan co hoc dé
can bang chénh léch lyc cing giita nhiéu soi trong hé thong kéo dé tao ra soi thép c6 luc
cang khong d6i va chat lugng thoa mén.
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Linh vuc k¥ thuat duoc dé cap

Sang ch€ dé cap dén hé théng gidm lyc cing ding cho hé théng kéo
nhi€u soi, tao ra bd phan co hoc d€ can bing chénh léch luc cang giita nhiéu
soi trong h¢ thong kéo dé tao ra soi thép cé luc cing khong di va chat

lugng thda man.

Tinh trang k¥ thuat caa sang ché

D3 biét rang soi thép dé gia c6 san phdm cao su, vi du 16p hoi va
bang tai, dugc tao ra bang cdch xodn nhiéu sgi cling nhau. Trong qué trinh
xoan, mdi soi phdi dugc gilt & luc cang khong ddi trudc khi di vio méy
xoan. D€ duy tri Iyc cing khong ddi, phan 16n c4c thiét bi da biét déu c6 bo
phan do dién tlr d€ do luc cing cha sgi & mot thdi diém nhat dinh va giti dén
bo xir Iy va dong co dé kiém soét toc do Véfm chuyén va luc cing. Diéu nay
khong déng tin cdy vi su diéu khién dién tir c6 do tré thoi gian ma din dén
do khong chinh xAc.

US2008/092510A1 mo6 ta thiét bi kiém sodt cing co hoc cha hé
thong kéo xoan ba, trong d6 luc cing sgi duge 1am 6n dinh bing cich 1ic
khéi can trén can xoay. Nhung, thiét bi ndy ciing c6 mot s§ nhugc diém.
Trudc tién, mbi thiét bi kiém soat cang ndy c6 thé chi chita mot soi, va cén
c6 nhiéu thiét bi tuong ting vdi s6 sgi. Thit hai, do khac biét vé viéc san xudt
va lap rép thiét bi, nén luc cang thiét 1ap trén céc thiét bi c6 thé 1a khic
nhau. Do d6, can b6 trf bd phan co hoc khong chi chita nhiéu soi ma con

can bang chénh léch Iyc cing gifta nhiéu soi.
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Ban chat k¥ thuat caa sang ché

Muc dich thtt nhit cla sidng ché 1a dé xu4t hé théng giam Iuc cing
ding cho hé¢ thong kéo nhiéu sgi dé can béng chénh léch luc cing giiia
nhiéu soi. |

Muc dich thit hai ctia sdng ch€ 1a d¢ xudt hé théng gidm Iyc cing don
gian va déng tin cay, hé théng nay 1a chic chin va chinh x4c dé can bing
chénh 1éch luc cang gita nhiéu soi.

Theo sing ché, h¢ thong gidm luc cing diing cho hé théng kéo nhiéu
s0i bao gém cic puli din huéng dugc 1am thich tng dé din hudng céc soi
dang dugc kéo, va cic puli ddo chiéu. Mbi puli ddo chiéu dugc lam thich
ting dé dén huéng soi tir puli d4n hudng va tré lai puli din huéng. Hai puli
dao chiéu dugc lap quay trén co cdu d& thi nhat. Co cdu d& thit nhat dugc
xoay quanh truc co cdu d& thit nhét nam gitta hai puli ddo chiéu vi vay viéc
xoay dua mot trong s6 hai puli d4o chieu lai gdn puli d4n huéng trong khi
puli kia trong s6 hai puli ddo chi€u cdch xa hon khoi puli din huéng.

H¢ théng gidm lyc cang bao gém it nhét hai cip puli din huéng va
puli dao chiéu.

To6t hon néu h¢ thong gidm lyc cing con bao gém co cdu d& thit hai
va puli ddo chiéu kia. Co cfu d& thit nhat va puli dao chiéu kia dugc 1ip
quay trén cd ciu do thit hai. Co cdu d& thit hai duge xoay quanh truc co cdu
dd thit hai nam giifa co cdu dd thi nhét va puli ddo chidu kia vi vay viec
xoay dua mot trong s6 cdc puli ddo chiéu trén co cdu d& thit nhét hoac puli
dao chiéu kia dén gdn hon véi puli dén huéng trong khi puli d4o chiéu kia
céch xa hon khoi puli dan huéng.

T6t hon néu hé thong gidm lyc cing con bao gém co cdu d& thi hai
va co clu do thit nhat khdc dugc 14p véi hai puli ddo chiéu. Hai co cau do
thtt nhat dugc 1ap quay trén co céu d& thi hai. Co c4u d& thit hai dugc xoay

quanh tryc co céu d3 thit hai ndm giita hai co cdu d& thit nhat vi vay viéc
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xoay dua mot trong sO hai co cu d& thit nhat dén gin hon v6i puli din
huéng trong khi co ciu kia trong s6 hai co cdu dd thit nhat cich xa hon khoi
puli ddn huéng.

Tot hon néu cac puli dan huéng 1a dong tam.

T6t hon néu géc A gilta hai dudng n6i tm clia cdc puli ddo chiéu
trén co cdu dd thit nhét va tdm cla truc co cfu d6 thit nhat huéng vé phia
puli din huéng 1a nhé hon 180°.

Tot hon néu géc B giita dudng ndi tim clia truc co cdu dF thit nhat va
tam cla truc co ciu d& thit hai va dudng ndi tam cla puli dao chiéu kia va
tam cua truc co cidu d& thd hai hudng vé phia puli din huéng 12 nhd hon
180" |

To6t hon né€u géc C giita hai dudng néi tam cia truc co ciu dd thit
nhét va tam cta tryc co cdu d6 thit hai hudng vé phia puli dn huéng 13 nhd
hon 180°.

Mo ta van tit cac hinh vé

Séng ché s& dugc mo ta chi tiét hon c6 dua vao c4c hinh vé keém theo.

Fig.1 1a hinh v& dang so d6 thé hién hé thong gidm luc cing theo
diém 1 yéu cdu bao ho.

Fig.2 1a hinh v& dang so d6 thé hién hé¢ théng gidm luc ciang theo
diém 2 yéu cdu bao ho.

Fig.3 la hinh v& dang so d6 thé hién hé thdng gidm luc cing theo
diém 3 yéu cdu bao ho.

Fig.4 1a hinh vé& dang so d6 thé hién hinh chi€u canh cta c4c puli din
huéng dong tam.

Fig.5 1a hinh v& dang so d6 thé hi¢n kiéu st dung cdc puli dén hudng

dong tam trong hé théng gidm lyc cang theo diém 1 yéu cdu bao ho.
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Mo ta chi tiét sang ché

Fig.1 1a hinh v& dang so d6 thé hién hé théng gidm luc cing theo
diém 1 yéu cdu béo ho. Heé thong gidm Iyc cang 2 bao gém cac puli din
huéng 4 dugc 1am thich Wing dé din huéng céc soi 6 dang dugc kéo, va céc
puli ddo chiéu 8. Mdi puli ddo chiéu 8 dugc 1am thich ting dé d4n huéng soi
6 ra khoi puli ddn hudng 4 va trd lai puli d4n huéng 4. Hai puli ddo chiéu 8
dugc 1ap quay trén co cdu d6 thi nhét 10. Co cdu d& thit nhat 10 dugc xoay
quanh tryc co céu d& thit nhét 12 nam giita hai puli déo chiéu 8 vi vay viéc
xoay dua mot trong s6 hai puli ddo chiéu 8 dén gin hon véi puli d4n huéng
4 trong khi puli ddo chi€u kia trong s6 hai puli d4o chiéu 8 cich xa hon
khoi puli d4n hudng 4. Trong hoat dong kéo, soi 6 dugc dan trude tién dua
puli dan huéng 4 vé phia puli ddo chiéu 8. Sau khi xoay hinh chit U & puli
dao chiéu 8, soi 6 dugc dan trd lai va di qua puli din hudéng 4. Mii tén trén
s¢i 6 thé hién huéng di chuyén soi.

Vi h¢ théng gidm Iyc cang 2 bao gom hai cip puli din huéng 4 va
puli ddo chiéu 8, nén c6 hai s¢i 6 dugc kéo trong hé théng. Khi hoat dong,
mobi soi 6 tdc dung luc F 1én puli déo chiéu 8, va luc F tao ra momen quay
VOi truc co cdu df thit nhat 12. Néu cdc momen quay tao ra bdi hai soi 6 12
twong duong, h¢ thong giam luc cang dimg 6n dinh. Néu céc luc cang cla
hai sgi 6 khdc nhau, lyc cing cang cao thi lyc F cang cao, chénh léch
momen quay s& dan dong sy xoay clia co cdu dd thit nhat 10, ma dua puli
ddo chicu 8 c6 luc cang cao hon dén gan hon véi puli din hudng 4 trong khi
puli déo chiéu 8 c6 luc cang thdp hon cdch xa hon khoi puli din huéng 4.
Vi viéc xoay nay, luc cang cao hon dugc gidm vi puli ddo chiéu 8 dén gin
hon véi puli din hudng 4, trong khi luc cang thdp hon duoc tang vi puli ddo
chiéu 8 cdch xa hon khoi puli ddn huéng 4. V6i co ciu néu trén, chénh léch
lyc cang gilta cdc sgi 6 dugc can bing béng cich xoay co cdu dd thit nhat

10. Theo nguyén 1y vat 1y, moémen quay T = vecto khoang cich r x vecto
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luc F, néu vecto khoang cach r dugc thiét 1ap twong duong, mémen quay T
s& tuong duong khi vecto luc F twong duong. Do dé, dé don gidn héa hé
thong giam luc cang, t6t hon néu thiét 14p co cdu d3 thit nhat 10, cic puli
dao chiéu 8 va cic puli din huéng 4 trong ciu tric ddi xing so véi dudng
tam 18 ndi tAm cua tryuc co cdu d3 thd nhat 12 va tam cta cic puli din
huéng 4. Trong ciu tric d6i xiing, vecto khoang céch r d6i véi hai puli dao
chiéu 8 1a twong duong, va luc cing tuong dwong trén hai puli ddo chiéu 8
s€ gift cho co c&u dd thit nhét 10 can béng.

G6c A giita hai duong Al va A2 n6i tim cua cdc puli dao chiéu 8
trén co cdu d thit nhat 10 va tdm cia truc co cdu d3 thit nhat 12 huéng vé
phia puli d4n hudng 4 nho6 hon 180°. Thiét k€ nay tao ra su lic clia hé théng
giam dé can bing chénh léch luc cing gifta hai soi 6. Géc A c6 thé dugc
thiét 1ap & 180° hodc tham chi hon 180°, nhung cit chin 12 cin thiét dé gidi
han su 14c ciia hé thong gidm.

Fig.2 1a hinh v& dang so d6 thé hién hé théng gidm luc cing theo
diém 2 yéu cdu bao ho. Hé théng gidm luc cing 3 con bao gdm co ciu d5
thtt hai 14 va puli dao chiéu 8 kia. Co cfu dd thit nh4t 10 va puli ddo chiéu 8
kia dugc lap quay trén co cdu d3 thit hai 14. Co c4u dd thit hai 14 dugc xoay
quanh truc co ciu dd thit hai 16 ndm giita co cau da thit nhat 10 va puli dao
chiéu 8 kia vi vay viéc xoay dua mot trong s6 cdc puli ddo chiéu 8 trén co
cdu d3 thit nhat 10 hodc puli ddo chiéu 8 kia dén gin hon vdéi puli din
huéng 4 trong khi cdc puli dao chiéu 8 kia c4dch xa hon khoi puli d4n huéng
4, Nhu duoc thé hién trén Fig.1, chénh léch lyc cing giita c4c soi 6 trén hai
puli ddo chiéu 8 trén co cau d6 thit nhat 10 ¢6 thé dugc can bing bang cich
xoay co cdu d& thit nhat 10. Hon nira, luc lién két tao ra bdi cdc soi 6 trén
co cfu d3 thit nhét 10 c6 thé duge can bing véi Iuc tao ra bdi soi 6 trén puli
déo chiéu 8 kia bang céch xoay co cdu dd thit hai 14, vé6i cling 1y do mién 1a

momen quay tao ra bdi luc lién két trén co cu dd thit nhat 10 véi truc co
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céu d6 thit hai 16 tuong duong v6i mémen quay tao ra béi luc trén puli dao
chiéu 8 kia véi truc co cdu d& thit hai 16. Vi luc lién két trén co cdu d3 thit
nhat 10 gap khoang 2 l4n lyc trén puli ddo chiéu 8 kia, ma khong xem xét
vé lyc va moment do trong luc va ma sét, vecto khoang céch d6i véi puli
ddo chiéu 8 kia cin gdp 2 14n vecto khodng cich d6i véi truc co céu d thi
nhat 12.

Go6c B gilra duong Bl ndi tam cla truc co cdu dd thi nhat 12 va tam
clia truc co ciu d& thit hai 16 va dudng B2 n6i tam cta puli ddo chiéu 8 kia
va tim cua tryc co cdu dd thit hai 16 huéng vé phia puli din huéng 4 nhd
hon 180°. Thi€t k& nay tao ra sy lic tu do cha hé thong gidm d€ can bing
chénh Iéch lyc cing gifta cic soi 6. Géc B c6 thé duoc thiét 1ap & 180° hoic
thdm chi 16n hon 180°, nhung c4c cit chan 14 c4n thi€t dé gi6i han su lic cta
h¢ thong giam. |

Fig.3 1a hinh v& dang so d6 thé hién h¢ théng gidm Iuc cing theo
di€m 3 yéu cdu bio ho. He thong gidm Iuc cing 5 con bao gdm co ciu d
thtt hai 14 va co cau d6 thit nhat 10 khéc dugc 14p v6i hai puli d4o chiéu 8.
Hai co cau d& thit nhat 10 dugc 1dp quay trén co cdu dd thd hai 14. Co cau
d6 thi hai 14 dugc xoay quanh truc co cdu d3 thit hai 16 nim gitta hai co
cdu d6 thi nhat 10 vi vay viéc xoay dua mot trong s6 hai co ciu d3 thi nhat
(10) dén gén hon véi puli ddn hudng 4 trong khi co céu kia trong s6 hai co
céu dg thi nhat 10 cich xa hon khdi puli ddn huéng 4. Nhu duge thé hién
trén Fig.1, chénh léch Iyc cang gifta céc soi 6 trén hai puli dao chiéu 8 trén
co céu d5 thit nhat 10 c6 thé dugc can bing bing cich xoay co ciu d& thi
nhat 10. Ngoai ra, luc lién két tao ra bdi c4c soi 6 trén co ciu d6 thit nhat 10
c6 thé dugc can bing véi Iuc lién két tao ra bdi cdc sO1 6 trén co cdu do thi
nhat 10 khic bang cdch xoay co ciu d& tht hai 14, véi cung 1y do mién la
cac momen quay tao ra bdi luc lién két trén co cdu d& thit nhét 10 véi truc

co cau d6 thit hai 16 1a tuong duong. Do d6, dé don gidn héa hé thong gidm
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lyc cang, trudc tién t6t hon néu thiét 14p co cdu dd thid nhat 10, cdc puli dao
chiéu 8 va céc puli din huéng 4 trong c4u tric d6i xiing so v6i dudng tam
noi tm cua tryc co cdu d& thi nhét 12 va tam cta cic puli din huéng 4 nhu
dugc thé hién trén Fig.1. Trong cdu tric d6i xtng, vecto khoang céchs r d6i
v6i hai puli ddo chiéu 8 1a tuong duong, va luc cing twong dwong trén hai
puli ddo chiéu 8 s gitt co cdu dd thit nhat 10 can bang. Thit hai, t6t hon néu
thi€t 1ap co céu d& thit hai 14, hai co cfu d5 thi nhat 10 va cdc puli din
huéng 4 trong cau tric doi xting, so v6i dudng tam 18 néi tm cua truc co
cdu do thit hai 16 va tdm cua cic puli ddn huéng 4. Trong cau tric doi
xiing, cic vecto khodng cich r d6i v6i hai co c&u d3 thit nhat 10 13 tuong
duong, va luc lién két tuong duong trén hai co cdu d3 thit nhat 10 s& giit co
céu da thit hai 14 can bang.

Goc C giita hai dudng C1 va C2 n6i tam clia truc co cdu dd thi nhat
12 va tam ciia truc co cdu d3 thi hai 16 huéng vé phia puli dAn huéng 4 nhod
hon 180°. Thiét k€ nay tao ra su lic ty do cla hé thong gidm dé can bing
chénh léch luc cang gitta cédc sgi 6. Géc C c6 thé dugc thiét 1ap & 180° hoic
t6t hon néu 16n hon 180°, nhung cit chin 12 can thiét dé gi6i han su lic cla
h¢ thong giam.

Véi 1y do twong ty, viéc b6 sung thém co cdu d& thit ba ciing véi co
cdu d& tht hai 14 va co cdu d tht nhat 10 tuong ting, tao ra hé théng gidm
Iyc cang cho céc soi 5, 6, 7, 8. Tuong tu, viéc bd sung thém cic co cau 45
c6 thé tao ra hé théng gidm Iuc cing cho nhiéu soi hon.

Fig.4 1a hinh v& dang so d6 thé hién hinh chiéu canh cta céc puli din
huéng dong tam. Hai puli ddn hudng 4a va 4b c6 chung ciing mot truc 20.
Hai sgi 6a va 6b (dudng tron c6 X) trude tién di qua puli din huéng 4a vé
phia puli ddo chiéu 8. Sau khi xoay hinh chit U & puli dao chiéu 8, hai soi

6a va 6b (dudng tron c6 di€ém) duge dén trd lai va di qua puli din hudng 4b.
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Hai puli d4n huéng 4a va 4b c6 thé 1a ciing mot puli din huéng, va hai soi
6a va 6b c6 thé 1a cling mot soi.

Fig.5 1a hinh v& dang so d6 thé hién kiéu st dung c4c puli din huéng
dong tam trong hé thong gidm lyc cing theo diém 1 yéu cdu bao ho. Fig.5
khic v6i Fig.1 & chd cic puli din huéng 4a va 4b 1a céc puli d4n huéng
déng tam nhu dugc thé hién trén Fig.4. Vi 4a va 4b 1a déng tam, nén puli
din hudng 4a c6 thé nhin thdy trén dinh ctia puli din huéng 4b 4n. Hai soi
6a va 6b trudc tién di qua puli din huéng 4a vé phia puli dao chiéu 8. Sau
khi xoay hinh chit U & puli d4o chiéu 8, hai sgi 6a va 6b dugc dan trd lai va
di qua puli dan huéng 4b. H¢ théng gidm Iyc cing duy tri cdu tric d6i xting,
trong d6 co cdu dd thit nhat 10, cdc puli d4o chiéu 8 va cic puli din huéng
4a va 4b nam trong cfu tric d6i xdng d6i véi dudng tam 18 ndi tam cla
truc co céu 46 thit nhét 12 va tdm cia cdc puli ddn hudng 4a va 4b. Trong
cdu tric do6i xiing nay, cic vecto khoang cdch r d6i véi hai puli d4o chiéu 8
la tuong duong, va luc céng tuong duong trén hai puli ddo chiéu 8 s& giit co
cdu d6 thit nhat 10 can bang. So véi hé théng gidm luc cing nhu dugc thé
hién trén Fig.1, hé¢ théng gidm luc cang trén Fig.5 1a gon c6 cing chic
nang. Tuong ty, cdc puli dan huéng dong tAm c6 thé dugc sit dung trong hé
thong gidm lyc cang nhu dugc thé hién trén Fig.2 va Fig.3, dé tao ra hé

thong gon c6 cling chic ning.
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Yéu cau bao ho

1. Hé thong giam luc cang (2, 3, 5, 7) dung cho hé théng kéo nhiéu
sdi, h¢ thong nay bao gém céc puli ddn huéng (4, 4a, 4b) dugc 1am thich
ting d€ dan hudng céc soi (6, 6a, 6b) dang dugc kéo, hé théng nay con bao
gbm céc puli ddo chiéu (8), méi puli déo chiéu (8) dugc 1am thich tng dé
dan huéng soi (6, 6a, 6b) tir puli din hudng (4, 4a, 4b) va tr& lai puli din
hudng (4,4a, 4b), hai trong s6 cic puli d4o chiéu (8) dugc 1ip quay trén co
cdu d& thd nhat (10), co cdu dd thi nhat (10) duge xoay quanh truc co cdu
do thit nhat (12) ndm gifta hai puli déo chiéu (8) vi vay viéc xoay dua mot
trong s6 hai puli ddo chiéu (8) dén gén hon véi puli din huéng (4, 4a, 4b)
trong khi puli d4o chiéu kia trong s6 hai puli ddo chiéu (8) c4ch xa hon khoi
puli dan huéng (4, 4a, 4b).

2. Hé théng gidm luc cang theo diém 1, trong d6 hé théng nay con
bao gém co ciu d thit hai va puli d4o chiéu kia, co cdu d& thit nhat va puli
ddo chiéu kia dugc 1dp quay trén co cdu d& thit hai, co cdu d& thit hai nay
dugc bs trf quanh truc co cdu d& thid hai nim gifta co cdu d& thit nhat v
puli ddo chi€u kia vi vay viéc xoay dua mot trong s cdc puli ddo chiéu trén
co cau do thit nhét hogc puli ddo chiéu kia dén gan hon véi puli din huéng

trong khi cdc puli ddo chiéu kia céch xa hon khéi puli d4n huéng.

3. H¢ thong gidm luc cang theo diém 1, trong d6 hé théng ndy con
bao goém co cdu d5 thit hai va co cdu d& thit nhét khac duge 14p véi hai puli
ddo chiéu, hai co cdu d& thit nhét dugc 14p quay trén co cdu d& thit hai, co
céu d6 thit hai duge xoay quanh truc co cdu d5 thit hai nim giffa hai co cdu
dd thit nhat vi vay viéc xoay dua mot trong s6 hai co cdu d& thit nhat dén
gan hon v6i puli din hudng trong khi co cfu d& kia trong s6 hai co ciu d&
thit nhét cdch xa hon khoéi puli ddn huéng.

-10-
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4. Hé théng gidm luc cing theo diém bt k¥ trong s6 cdc diém tir 1

dén 3, trong d6 cac puli din hudng 1a dong tam.

5. He thong gidm luc cang theo diém bat ky trong s6 céc diém néu
trén, trong d6 géc A giita hai dudng n6i tam cua puli déo chiéu trén co cdu
dd thd nhit va tdm cta truc co cdu d& thit nhat huéng vé phia puli din
huéng 1a nhé hon 180°.

6. Hé thong gidm luc cing theo diém 2, trong d6 géc B giita dudng
ndi tam cla truc co cau d& thit nhat va tdm cua truc co cdu d3 tha hai va
dudng ndi tam cla puli ddo chiéu kia va tam cua truc cd cdu dd thd hai

huéng vé phia puli din hudng 12 nhé hon 180°.

7. Hé théng gidm luc cing theo diém 3, trong d6 géc C giita hai
dudng noi tam clia truc co cdu d& thi nhat va tAm cia truc co ciu d3 thit hai

huéng vé phia puli din huéng 1a nho hon 180°.
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