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(54) HE THONG DE CUON NHIEU CHI TIET DANG DAI

(57) Sang ché dé cap dén hé thong (10) de cudn nhiéu chi tiét (dang dai (12, 14) dong thoi
vOi gan nhu cung mot lyc cang 1én mot ong cudn (16) bao gdm mot can con lic (18) va
mot cum cac co ciu dan dong (22) tac dong 1én can con lic (18) va can bang voi tong cac
lyc cang cua moi chi tiét dang dai (12, 14). H¢ thong (10) con bao gom mot hodc nhiéu can
can bang (26, 40): can can bang thir nhat (26) dugc gan véi can con lac (18), can can bang
khac (néu ¢0) dugc gin voi can can bang thr nhat (26). Mdi can can bang (26) xoay duoc
trén truc can can bang (28). Cum thir nhat gom maot hodc nhiéu puli nguoc (30) dugce bb tri
& mot phia cta tryc can can bang thir nhat (28) va cum thir hai gom mot hodc nhiéu puli
nguoc (32) dugc bd tri ¢ phia kia cua truc can cin bang (28). Mdi puli nguoc (30, 32) dan
huéng mot chi tiét dang dai (12, 14) can duoc cudn.
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Linh vuc ky thuat dugc dé cap
Séng ch& dé cap dén hé thong dé cuon nhiéu chi tiét dang dai dong thoi véi gan

nhu cling moét luc cang 1én mot 6ng cudn.

Tinh trang ky thuat ctia sang ché

Hé thong va thiét bi dé cuon nhiéu chi tiét dang dai nhu soi, cap hodc day lén
mot 6ng cudn 1a da biét trong linh vuc k§ thuat nay. Tuy nhién, viéc thdo cudn cic chi
tiét dang dai ra khoi mot ng cudn nhu vay cé thé 1a khé khin va c6 thé 1am xoén cic
chi tiét dang dai, vi du trong thi€t bi xodn kép, cé thé din dén miic do dut va van dé vé
kha ning xlt Iy khong thé chdp nhan dugc.

Khé khan trong viéc thdo cudn va cac van dé vé kha nang xir Iy va dat trong qua
trinh xodn ti€p theo c6 thé 1a do su thay ddi vé dudng kinh clia cic chi tiét dang dai
trong qué trinh cudn chiing, hoic cé thé 1a do thuc t& 1a c4c chi ti€t dang dai s& bi quéin
vao nhau trong qua trinh cudn ching, hoic c6 thé 1a do thuc t& 1a c4c chi tiét dang dai,
mic du dugc cudn dong thoi trén cing mot 6ng cudn, cé6 do dai khiac nhau trén 6ng
cudn. Cac khé khan khéc trong hoat dong thao cudn 1a do cic luc cang khic nhau trong
cdc chi tiét dang dai riéng biét trong hoat dong cuodn. Theo dinh luat Hooke, néu luc
cang trén chi tiét dang dai riéng biét thit nhat tang so véi luc cang trén chi tiét dang dai
riéng biét thit hai, it vat liéu cua chi ti€t dang dai riéng biét thi nhat hon s€ dugc cudn
vi chi ti€t dang dai riéng biét thit nhit nay dugc gian dai hon.

Ngoai ra, bién phap cing, cu thé 1a bién phdp céng truc ti€p, 1a ton nhiéu chi phi.

GB1164983B mo ta phuong phap cudn nhiéu chi tiét dang dai 1én mot 6ng cudn
v6i muc dich 1a duy tri do dai cudn cha céc chi tiét dang dai gin nhu béng nhau bat ké
mot s6 thay déi vé dudng kinh ciia chi tiét dang dai. Gidi phdp dugc sit dung dé dat
dugc do dai gan nhu biang nhau 1a ting luc cang trong cdc chi tiét dang dai c6 dudng
kinh ting dé 1am gidm dudng kinh cuon va gidm luc cing trong cac chi tiét dang dai c6
dudng kinh giam dé ting dudng kinh cuon. Luoc tich duge gin phia truc 6ng cudn dé
tranh quén céc chi tiét dang dai canh nhau. Nhung giai phap k§ thuat di biét nay cé
nhuoc diém clia né. Chénh léch luc cing giita cdc chi ti€t dang dai c6 thé gay kho khan

trong qud trinh thdo cudn.
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EP0780333A mo ta hé thong dé cudn nhiéu chi tiét dang dai 1én mot dng cudn,
trong d6 luc cing trong cic chi tiét dang dai dugc giit gan nhu khong déi va tuong
duong. Dé€ c6 duge luc cing khong d6i va tuong duong, hé théng nay bao gom céc bo
phan sau: mot nhém céc toi c6 thé din dong doc lap, mot toi ding cho méi chi tiét
dang dai riéng biét can dugc cudn; mot 6ng cudn & d6 cic chi ti€t dang dai duge cudn;
phuong tién theo ddi thi nhit dé do luc cing clia mdi chi tiét dang dai riéng biét cla
nhém con ciia cic chi tiét dang dai; phuong tién diéu khién thit nhat dé diéu chinh mot
cdch riéng biét t6c do quay cua cac toi din dong céc chi tiét dang dai ctia nhém con
sao cho c4c luc cing vin gin nhu khong d6i va gdn nhu bing nhau. Trudc khi cudn
chiing lén ong cuon, luge duge st dung dé ngan khong cho sgi quan vao nhau va khong
cho quén lén nhau. Nhung giai phdp k¥ thuat da biét nay cling c6 nhuge diém cia no.
Trong hé thong nay, luc cing ctia méi chi ti€t dang dai duge do va dugc diéu khién boi
can nhay riéng biét. Do khac biét v€ viéc san xudt, hé théng va viéc dinh ¢3 ctia cic cin

nhay riéng biét, nén cac khac biét v€ luc cang xudt hién gitta cac chi ti€t dang dai.

Ban chat ky thuat ciia sang ché

Mot muc dich ctia sing ché 12 nham giai quyét cdc van dé cla gidi phdp ky thuat
da biét.

Muc dich khdc ctia sdng ch€ 1a dé xuat hé thong dé cuon mot hodc nhiéu chi tiét
dang dai 1én mot 6ng cudn véi cac luc cang gan nhu twong duong.

Muc dich khéc ctia sdng ché 1a dé xuat viéc cudn cdc chi tiét dang dai dé tét ca
cac chi tiét dang dai c6 cuing mot do dai chinh xac.

Muc dich khéac ctia sdng ché la trdnh st dung mot con ldc hodc can nhay cho
mot chi tiét dang dai.

Muc dich chung ctia séng ché 14 trdnh st dung qué nhiéu bo phan diéu khién luc
cang.

Séng ché dé xuat hé thong dé cudn nhiéu chi ti€t dang dai déng thoi véi gan nhu
cing mot luc ciang lén mot 6ng cudn. He théng nay bao gébm chi mot can con lic, va
mot cum céc co cdu din dong tdc dong 1én cdn con ldc va can bing vdi tong cdc luc
cang ctia moéi chi tiét dang dai. Hé thong nay con bao gébm mot hodc nhiéu cin can
bing: cdn can bing thit nhat dugc gin vao can con lic, cAn can bang khic (néu co)
duoc gén vao cin can bing thit nhat. M&i cin can bang xoay dugc trén mot truc can

can bang. Cum thit nhat gébm mot hodc nhiéu puli ngugc dugc b tri & mot phia cla truc
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cin can bing (thi nhat) tuong tng v6i cin can bang thi nhit. Cum thd hai gébm mot
hoéc nhiéu puli nguge dugc bo tri & phia kia clia truc cin can bang thi nhat. Méi puli
clia cum thit nhét va cum th hai gom mot hodc nhiéu puli nguge dan hudng chi tiét
dang dai can dugc cudn 1én mot 6ng cudn.

Thuat ngit ‘cudn... dong thoi véi gan nhu cling mot luc cang’ nghia 1a tét ca cic
chi tiét dang dai dugc cuon dusi gin nhu cing mot luc ciang & thoi diém da dinh. Cac
thuat ngit nay khong cé nghia 1a Iuc cing tai d6 tat ca céc chi tiét dang dugc cudn van
khong thay déi vé thoi gian. Muc dich 1a ¢6 gan nhu ciing mot do dai trén mdi chi tiét
dang dai trén 6ng cudn.

Thuat ngit “cdc chi ti€t dang dai” dé cap dén cdc chi ti€t ma kich thudc chiéu
doc clia n6 16n hon ham tram 14n kich thudc tiét dién ngang. Céc vi du thong thudng vé
céac chi tiét dang dai 1a soi thép tron hoac sgi thép det, vi du soi thép cé lugng cacbon
cao va cac bon thdp, day thép, soi dét v.v..

S6 céc chi tiét dang dai cuon béi hé thong c6 thé 1a hai, ba, bon, nam, sdu hodc
16n hon.

Té6t hon néu chi c6 mot co cdu din dong tdc dong 1én can con lic. Co cdu dan
dong nay c6 thé 1a 16 xo, xylanh ding khi nén, xylanh thity luc, hodc déi trong.

Theo mot phuong 4n cu thé vé hé thong, cin can bing duoc thiét k& dé ching
chia luc tir co cau din dong thanh cic luc cang twong dwong trén moi trong s6 céc chi
tiét dang dai.

Theo mot phuong 4n vé hé thong, hé thong nay cé thé bao gém cam bién con lic
dé do vi trf ctia can con lac.

Heé thong nay ciing c6 thé bao gébm mot hodc nhiéu cdm bién cin can bing dé do
vi trf clia cdn can bang.

Theo mot phuong 4n uu tién, hé thong nay bao gom cdc cam bién banh xe
ngugc dé do truc ti€p vi tri clia cdc banh xe nguogc. Trong trudng hop clia cdc cam bién
b4nh xe nhu vay, cdm bién cin can bing 12 khong can thiét. Uu diém ciia cic cam bién
banh xe d6 la éhling ré tién, ching khong can chinh xdc dudi dang cdm bién can can
bang va cdc tin hiéu clia ching khong phai qua cac budc tinh todn.

Theo mot phuong 4n thich tng dé cudn hai chi ti€t dang dai, hé thong nay cé
mot cin can bing, cling duoc goi 12 ‘cdn can bang thi nhat’ vdi truc cén can bang thi

nhét dugc bo tri trén can con lac. Puli nguoc thi nhat dugc bé tri & mot phia cia cin
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can bing thi nhat va puli nguoc thif hai dugc bo tri & phia kia clia cin can bang thi
nhat.

Theo mot phuong 4n thich ng dé cudn ba chi tiét dang dai, hé théng nay c6 cin
can béng thit nhat véi truc cdn can bing thi nhat dugc b tri trén cén con lic. Hé théng
nay con c6 cin can bing thit hai véi can can bang thd hai trén mot phia clia can can
bing tht nhat. Puli nguoc thit nhat duoc bé tri & mot phia clia cin can bing thit hai,
puli nguge thit hai dugc bd tri & phia kia clia can can bang thit hai. Puli nguoc thit ba
duoc b6 tri & phia kia clia cdn can bang thit nhat.

Theo mot phuong 4n thich tng dé€ cuon bon chi tiét dang dai, hé théng nay c6
can can bing thit nhat vé6i truc cin can bing thit nhat dugc bé tri trén cén con lic. He
théng nay cdn ¢6 cin can bang thit hai v6i cin can bing thit hai trén mot phia cia cin
can bing thi nhat. Puli nguoc thit nhit dugc bo tri & mot phia clia cn can bang thd hai,
puli nguge thit hai dugc bo tri 6 phia kia cia cin can bang thi hai. Hé thong nay ciing
c6 can can bing thi ba véi truc cdn can bing thit ba & phia kia ctia cin can bang thi
nhat. Puli nguge thit ba duge bo tri & mot phia clia can can bang thi ba, puli ngugc thi
tu dugc bo tri & phia kia ctia cin can bang thit ba.

Theo mot phuwong 4n wu tién clia sing ché, doi v6i méi cin can bing, truc cin
can bing thing hang véi céc truc clia céc puli nguoc dugc bé tri trén cin can bing lién

quan.

Mo ta van tat cac hinh vé
Sang ché s& duoc mo ta chi ti€t hon dua vao céc hinh v& kém theo.

Fig.1 thé hién hé thong dé cuon hai chi tiét dang dai 1én mot 6ng cudn theo sdng

ché.

Fig.2 1a hinh v& phéng to mot phan trén Fig.1.

Fig.3 1a hinh v& phéng to clia hé thong dé cudn ba chi tiét dang dai 1én mot 6ng
cudn.

Fig.4 thé hién so lugc hé théng dé cudn hai chi tiet dang dai theo mot phuong 4n
uu tién clia sang ché.
Fig.5 thé hién so lugc hé thong dé cudn bon chi tiét dang dai theo mot phuong

an uu tién ctia sdng ché.

Mo ta chi tié€t sang ché
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Fig.1 va Fig.2 thé hién so Iuoc viéc bd tri hé thong 10 dé cudn s¢i thit nhét 12 va
soi thit hai 14 1én mot 6ng cudn 16. He théng nay c6 can con lic don 18 ma xoay dugc
quanh truc cin con lic 20. Ld xo 22 c6 tic dung nhu co céu kich hoat trén cin con lac
18. Cam bién con lac 24 do vi tri chia can con lac 18. Téng clia cac luc tic dung Ién ca
soi thit nhat 12 14n sgi thit hai 14 twong duong véi luc clia 10 xo 22.

Can can bang tht nhat va duy nhét 26 xoay dugc quanh truc cin can bing thd
nhat 28 ma dugc bé tri trén cin con lic 18. G mot ddu chia cin can bing thit nhat 26 c6
puli nguoc thit nhit ma dan hudng soi thit nhat 12. ( d4u kia clia cdn can bing thi nhat
26 ¢6 puli nguge thit hai 32 ma dan huéng soi thit hai 14. Cam bién 34 do vi tri clia can
can bang thi nhat 26.

Chi trén Fig.2, Al 1a dudng néi truc quay cla puli ngugc tht nhit 30 véi truc
can can bang thit nhat 28. A2 1a dudng néi truc quay ca puli ngugc thit hai 32 véi truc
can can bang thit nhat 28. A 1a géc giita dudong Al va duong A2. Nhu s€ dugc gidi thich
dua vao Fig.4, t6t hon néu A gin bing 180°, vi du thay déi trong khoang tir 150° dén
210°, vi du ndm trong khodng tir 160° dén 200° va t6t nhat 12 bang 180°.

Céc phuong phép va thuat todn diéu khién khac nhau 1a c6 thé thuc hién dé cuon
hai sgi 12, 14 véi cing mot luc cang va bai vay véi cing mot do dai trén 6ng cudn 16.
Vi du c6 thé c6 1a doc theo cac dudng sau. Soi thit nhat 12 dén tir thiét bi kéo thit nhat
(khong duoc thé hién) va soi thit hai 14 dén tir thiét bi kéo thit hai (khong duoc thé
hién).

Heé théng diéu khién chinh c6 thé tinh dén toi cia thiét bi kéo thit nhat. Téc do
quay clia toi cudi phia sau ciia thi€t bi kéo thit nhat c6 thé x4c dinh t6c do quay clia 6ng
cudn 16.

O vi tri nhu duoc thé hién trén Fig.1, titc 12 khi c4n con lic 18 nim ngang vA cic
puli ngugce 30 va 32 c¢6 cling chiéu cao, hé théng & vi tri can bing & d6 soi thit nhét 12
¢6 mot nlra luc dugce tao ra boi 10 xo 22 va soi thit hai 14 ¢6 mot nira luc kia.

Ngay khi c6 su léch khoi vi tri cAn bing nay, cdm bién con lac 24 va cdm bién
34 diing cho can can bang thi nhat 26 s& phat hién su léch nay. Tiép d6, cdc tin hiéu tlr
cam bién 24 va cdm bién 34 dugc nhap vao d6i véi tin hiéu tinh todn thich Gng véi toc
do quay ctia toi cudi phia sau clia sgi thit hai 14.

Fig.3 thé hién hé théng 36 dé cudn ba soi 12, 14 va 38. Cin can bing thit hai 40

dugc bo tri nho truc cin can bang thit hai 42 cha né trén mot ddu cha can can bang thi
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nhét. Cin can bang tht hai 40 c6, & mot ddu, puli ngugc thit nhat 30 va, & dau kia cia
n6, puli ngugc thi hai 32. Puli nguoc thit ba 45 dang dan hudng sgi thi ba 38 duge bo
tri & dau kia ctia truc cdn can bang thit nhat 26. Cam bién 44 c6 thé theo ddi vi tri clia
can can bang th hai 40.

B1 n6i truc cta puli nguge thit nhét 30 véi truc cin can bang thit nhét 28. B2 néi
truc ctia puli nguoc thd ba 45 vdi truc can can bang thit nhat 28. B 1a géc duoc tao ra
gitta B1 va B2. T6t hon néu B nim trong khodng tir 160° dén 200°, t6t nhat 1a B bang
180°.

Fig.4 thé hién hé thoéng wu tién 46 dé cuon hai soi 12 va 14. Khic biét véi
phuong 4n trén Fig.1 va Fig.2 d6 1a cdc truc quay ciia céc puli nguge 30, 32 thing hang
v6i truc cdn can bing thit nhat 28. N6i cdch khéc, géc A trén Fig.2 bing 180°. Uu diém
ctia hé thong nay d6 1a cac luc cang trén ca sgi 12 1an 14 ludn tu dong tuong duong,
cho dit cin can bang thit nhat 26 da quay hodc xoay ra khoi vi tri ndm ngang géc clia
né ma duogc thé hién trén Fig.4. Vi vay khong cin thém hé théng diéu chinh luc cing &
day. Cam bién 34 do vi tri cha puli ngugc 32 ding dé diéu chinh t6c do nha clia soi thit
hai 14.

Fig.5 thé hién hé thoéng vu tién 50 dé cuon dong thoi bon soi 12, 14, 38 va 52
l1én mot 6ng cudn. Can can bang thit nhét 26 duge bd tri nhd truc cdn can bang thi nhat
28 clia né trén can con lic 18. Can can bing thit hai 40 duoc b6 tri nhd truc cén can
bing thit hai 42 clia n6 trén mot ddu clia cdn can bing thit nhét 26. Truc cin can bang
thi hai c6 puli ngugc thit nhat 30 & mot dau va puli nguoc thi hai 32 & dau kia ctia né.
Can can bang thi ba 54 duogc b tri nhd truc cdn can bing thit ba 55 chia n6 trén cin can
bang thit nhat 26. Can can bang thit ba 54 ¢4, & mot dau clia né, puli ngugc thi ba 45
ma din hudng soi thit ba 38 va, & dau kia cta nd, puli ngugc thi tu 56 ma din hudng
soi thit tu 52. Cam bién 58 ¢6 thé do vi tri ctia puli nguoc thit tu 54.

Hé thong nay c6 thé hitu dung dé cudn nhiéu chi tiét dang dai ma c6 do gidn dai
gi6i han trong pham vi dan hoéi, vi du soi nho kim loai, soi kim loai, day kim loai, soi
thép, day thép, soi déng v.v.. Tot hon néu céc chi tiét dang dai nay c6 modun dan héi E
16n hon 50 000 MPa, vi du 16n hon 100 000 MPa, vi du 16n hon 150 000 MPa. Hé
théng ndy ciing hitu dung dé cudn céc chi tiét dang dai dan héi hon, nhu soi nho t6ng
hop hodc soi dét.

Danh sach s6 chi dan

10 hé théng dé cudn hai soi
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12 soi thit nhét

14 sgi thi hai

16 mot 6ng cudn & d6 soi duge cudn

18 cén con lic

20 truc can con lic

22 10 xo dudi dang co cdu dan dong

24 cam bién con ldc

26 cén can bang thit nhat

28 truc cin can bing thit nhat

30 puli nguoc thi nhat

2 puli ngugc thit hai

34 cam bién diing cho cin can bang thit nhat

Al dudng qua truc clia puli ngugc thif nhat va truc can can bang thit nhat
A2 dudng qua truc ciia puli nguge thit hai va truc can can bang thit nhat
A gbc gilta Al va A2

36 hé thong dé cudn ba soi

38 soi thit ba

40 can can bang thit hai

42 truc cin can bang thi hai

44 cam bién dung cho truc cin can bang thd hai

45 puli ngugce thit ba

B1 dudng giita truc clia puli nguoc thit nhat va truc cin can bang thit nhat
B2 dudng giita truc cia puli nguge thit ba va truc cin can bang thi nhat
B gbc giita Bl va B2

46 hé thong wu tién dé cudn hai soi

50 hé thong wu tién dé cudn bon soi

52 sqi thi tu

54 can can bang thi ba

55 truc c4n can bang thit ba

56 puli nguoc thit tu

58 cam bién ding cho can can bang thit ba
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YEU CAU BAO HO

1. He théng dé cuon nhiéu chi ti€t dang dai dong thoi véi gan nhu ciing mot luc
cing lén mot 6ng cuon, hé thong nay bao gdm mot cén con lac,

hé théng nay con bao gém mot cum céc co cdu din dong tic dong lén can con
14c va can bing véi téng céc luc cang cia mdi chi ti€t dang dai,

hé thong nay cdn bao gom mot hodc nhiéu cin can bang, mot cAn can bang thi
nhét dugc gén véi can con lic, cin can bing khic (néu c6) dugc gin véi cin cin bing
thit nhat,

mdi cin can bing cé thé xoay trén truc cin can bang,

cum thit nhat gém mot hodc nhiéu puli ngugc dugce bé tri & mot phia cia truc
can can bang thi nhét,

cum thit hai gém mot hoac nhiéu puli nguge dugc b6 tri & phia kia clia truc cén
can bang thd nhat,

mdi puli clia cum thit nhdt va cum tht hai gém mot hozc nhiéu puli ngugc dan

huéng chi tiét dang dai dé dugc cudn 1én mot 6ng cudn.
2. He théng theo diém 1, trong d6 hé thong nay chi c6 mot co cdu dan dong.

3. Hé thong theo diém 2, trong d6 cén can bing dugc thiét k& dé chiing chia lyc

tir co cdu din dong thanh cic lyc cang twong duong trén moi chi ti€t dang dai.

4. He thong theo diém bat ky trong s6 cdc diém néu trén, trong d6 hé¢ théng nay

con bao gém cam bién con lic dé do vi tri clia cdn con lac.

5. Hé thong theo diém bt ky trong s6 cdc diém néu trén, trong d6 hé thong nay

con bao gdm mot hodc nhiéu cdm bién cin can bang dé do vi tri clia cdn can bang.

6. He thong theo diém bt ky trong s§ cdc diém tir 1 dén 4, trong d6 hé¢ thong

niy con bao gom céc cam bién banh xe ngugc d€ do vi trf clia cdc banh xe ngugc.

7. Hé thong theo diém bat ky trong s6 cdc diém néu trén, trong d6 h¢ thong nay
dugc 1am thich tGng dé cuon hai chi tiét dang dai, hé thong nay c6 mot cin can bing
(thit nh4t), puli ngugc thit nhét duge bo tri & mot phia clia mot cdn can bang (thit nhét)

ndy va puli nguoc thit hai duge b6 tri & phia kia clia mot cén can bing (thd nhat) nay.
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8. He thong theo diém bat ky trong s6 cdc diém tir 1 dén 6, trong d6 hé thong
ndy duoc 1am thich ting dé cuon ba chi ti€t dang dai, hé théng nay c6 can can bang thi
nhét véi truc can can bing thit nhét trén can con lac,

hé théng nay c6 can can bing thit hai véi truc cn can bing thi hai trén mot phia
clia cdn can bang thi nhat,

hé théng nay cé puli nguoc thit nhét & mot phia ciia cin can bing thi hai va puli
nguoc thit hai & phia kia clia cin can bang thit hai,

hé theng nay con cé puli ngugc thit ba & phia kia ciia cdn can bang thit nhat.

9. He thong theo diém bt ky trong s6 cdc diém tir 1 dén 6, trong d6 hé théng
nay duogc lam thich ting dé cuon bén chi tiét dang dai,

hé théng nay c6 cén can bang thit nhat véi truc cin can bang thif nhét trén can
con lic,

hé théng nay c6 can can bang thit hai vdi truc cAn can bang thit hai trén mot phia
clia can can bang thit nhat,

hé théng nay c6 cin can bing thit ba vdi truc cin can bang thit ba trén phia kia
clia cin can bang thit nhat,

hé thong nay cé puli ngugc thi nhat & mot phia clia can can bang thi hai va puli
nguoc thit hai & phia kia clia cin can bang thit hai,

hé théng nay con c6 puli ngugc thit ba & mot phia chia cin can bang thi ba va

puli nguoc thit tu & phia kia clia cdn can bang thif ba.

10. He thong theo diém bét ky trong s6 cdc diém néu trén, trong d6 d6i véi moi
cin can bang, truc cin can bing thing hang véi céc truc quay clia cc puli ngugc dugc

gén vdi cin can bang lién quan.
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