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(57) Sang ché dé cap t6i co cdu d& mo men dé hip thy cic md men dan dong
ctia it nhat mét b dan dong truc, co ciu d& md men nay bao gém: hai ph::in tr
truyén lyc thir nhét, timg phan tir truyén lyc thi nhat nay dugce ¢ dinh quay
dugc vao bo dan dong truc va c6 khoang cach véi nhau nhd dau thir nhét, va cé
phan tr 45 dugc bd tri c6 khoang cach véi bd dan dong truc, timg phan tir
truyén luc thir nhat dugc ¢d dinh quay dugc vao phan tor dd nay va c6 khoang
cach véi nhau nho dau tht hai d6i dién v6éi dau thi nhat, va nam xa nhau, va c6
hai phén tir truyén lyc thar hai, ting phan tir truyén luc thir hai nay duoc cd dinh
& dau thir nhat vao phan tr d& theo cach quay duoc va nam xa nhau va ting
phan i truyén lyc thir hai duoc cb dinh & dau tht hai d6i dién voi dau tha nhat
vao phﬁn tir ¢b dinh doc 1ap voi bo dan dong truc theo cach quay dugc va nam
xa nhau. Ngoai ra, sang ché con dé cap to1 cum truc can ¢6 co ciu d& mé men.
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Linh vuwe k¥ thudt dwoc dé cap

Sang ché dé cap to1 co cAu d& mo men dé hép thu cac moé men dan
dong cua it nhat mot bo dan dong truc bao g6m1 hai phén tu tmyén luc thi
nhit, timg phan tir truyén luc thir nhit nay duoc ¢6 dinh quay duoc vao b
dan dong truc va c¢6 khoang cach vdi nhau nho dAu thu nhat; phan tir 4 duoc
bd tri co khoang cach véi bd dan dong truc va ting phan tir truyén luc thir
nhat duge ¢b dinh quay duoc vao d6 & dau thir hai d6i dién véi dau thi nhat
va ¢6 khoang cach, va nam xa nhau; va hai phén tur truyén luc thur hai, tung
phan ti truyén luc thir hai nay dugc cb dinh quay dugc vao phan tir do & dau
thit nhit va nim xa nhau va ting phan t truyén lyc tht hai dugc cd dinh
quay duoc vao phan tir ¢b dinh doc 1ap v6i bd dan dong truc ¢ dau thir hai doi
dién voi dau thi nhét va ndm xa nhau. Ngoai ra, sang ché con dé cap toi cum

truc can ¢6 co cau do mo men.

Tinh trang k¥ thuit cia sang ché

Trong cac bo dan dong cua may cén la hodc may can theo k¥ thuat da
biét, cic md men dan dong duoc hép thu boi cac co ciu d& mo men don,
trong do céc bo dan dong duoc ndi truc tiép vO1 truc can va trang thai hép thu
cua cac md men thuong xay ra nho mbi ndi véi khung mdy, cac khung ngoai
hodc nhd tac dung chan twong hd cta hai co chu d& moé men lién khoi cimg
virng. DA biét co cAu d& mo men, vi du, tir mau hitu ich s DE 87 12 742 Ul.

Loai co cau d& md men nay c6 tic dung chan m6 men mot phia dé dua
luc vao cum 6 d&. Khi cac md men xuét hién, ching dugce chin boi co cau do
m6 men nhd co cdu d& md men c6 tic dung 1am canh tay don, va cudi cing
luc mét tac dung. Tuy nhién, diéu nay tao ra phan lyc trén bo dan dong, vi thé

luc ndy dam bao rang truc cén bi day ra khoi vi tri cua no va, tuy thude vao
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m6 men dan dong duoc chan, co thé c6 cac muc dd anh hudng khac nhau doi
voi do chinh xac cua hé thong. Vi phan luc c6 thanh phan luc theo cung
huéng tic dong ctia may can la thuc té, phan lyc nay c6 dnh hudng truc tiép
dén luc can hodc khe can.

Mot van dé khac tdn tai, vi du, véi céc co cAu d& mé men duoc ndi véi
nhau 1a: khi cac truc cén duoc di chuyén thang theo phuong nam ngang,
nghia 1a, khi khe cén b1 thay ddi, vi tri goc cua cac tryc can so vo1 nhau thay
d6i. Hon nita, khi co cdu d& mo men duoc ndi bén ngoai, co van dé 1a néu
diém dd cia co cAu dd mo men duoc ¢b dinh bén ngoéi, 6 d& truc can chi co
thé di chuyén tu do trong pham vi gigi han.

Néu md men duoc hap thu nho hai diém bén ngoai nam & hai phia dbi
nhau cua bd dan dong, diéu nay khong dan dén phan luc bat ky lan lugt trén )
d5 hodc bd dan dong. Tuy nhién, van dé véi thiét ké co ciu do mo6 men nay la
bo din dong duoc c¢d dinh & vi tri cua nd ca theo chuyén dong quay lan
chuyén dong thing do viéc st dung hai diém lién két va vi thé khong the bu
hoan toan céc di chuyén tac dong 1én n6 hodc khong thé duoc di chuyén so

vo1 mot truc can khac.

Ban chat k¥ thuit clia sang ché

Do d6, muc dich cia sang ché 1a cai tién co cAu d& mod men theo cach
sao cho, mdt mat, phan luc khong dugc truyén t6i hé dan dong boi co cAu nay
va, mat khac, co ciu d& mé men cé it anh hudng dbi v&i vi tri cia 6 dd truc
can.

Dat dugc muc dich néu trén lan luot nho co cAu d& mo men theo diém
1 yéu chu bao hd va cum truc can theo diém 15 yéu cAu bao ho. Cac phuong
an co6 loi cua sang ché dugce xac dinh theo cac diém yéu cau bao ho phu
thudc.

Cu thé hon, theo khia canh thu nhét, sang ché dé xuét co cau do mo

men dé hap thu cac m6 men dan dong cua it nhat mot bo dan dong truc, co
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cAu d& mé men nay bao gdm: hai phan tur truyén luc thu nhat, timg phan tir
truyén luc thi nhat nay dugc ¢b dinh vao bd dan dong truc theo cach quay
duoc va c6 khodng cach v6i nhau nhd dau thi nhat; phan tir d duoe b6 tri ¢6
khoang cach véi1 bo dan dong truc va ting phﬁn tu truyén luc thtr nhat duoc
c¢b dinh quay dugc vao d6 va co khoang cach voi nhau nho dau tht hai doi
dién v6i dau tha nhét; va hai phan t truyén luc thu hai, tung phan tir truyén
luc thtr hai nay duge ¢b dinh quay dwoc vao phan tir d& co khoang cach véi
nhau nhd dau thit nhat va duoe ¢ dinh quay duoc vao phan tir d& c6 khoang
cach véi nhau va duoc cb dinh quay duge vao phan tir ¢6 dinh doc lap véi bo
din dong truc c6 khoang cach v6i nhau nho déu tht hai dbi dién véi dau thu
nhat. Khi chin cdc md men, mot trong hai phan tu truyén luc thu nhat 12 phan
tr nén va phan tir truyén luc kia la phan tr kéo. Cu thé 14, cac dau thu nhat
cua cac phan ti t_ruyén luc tht nhit c6 thé dugc bd tri d6i dién voéi nhau
quanh truc tim dan dong thu nhat. Phin tor d& ¢ thé duge tao ra co dang
phan tir phing kéo dai gan nhu theo cung mit phang cb dinh voi cac diém cb
dinh cua céc phan tir truyén luc. Cac dAu tha hai cua céc phan tir truyén luc
thtt nhét c6 thé duge bd tri dbi dién véi nhau, va cdc dau thir nhat cua céc
phﬁn tu truyén luc tha hai c6 thé dugc b tri d6i dién voéi nhau trén phﬁn tr
d&. Cu thé 13, cac diém cd dinh cua cac phén tu truyén luc c6 thé duoc b tri
trén phan tir d& theo cch sao cho ching xéac dinh céc diém goc ciia mot hinh
vudng. Két qua 1a, cac diém goc trong hinh vudng nay c6 thé duoc xac dinh
xen k€& boi phﬁn t truyén luc thu nhét va phﬁn to tmyén luc tht hai. Cu thé,
phan tir ¢ dinh doc 1ap co thé 1a khung méay, mot diém gan dc 1ap voi méay
c4n 12 hodc bo dan dong bd sung. Phan tir d co thé dugc b tri ¢ tim bén
dudi cac bd din dong va nam thang hang trong mat phang cla cac mat dau
hoac song song vo1 cac mat dau cua cac bo dan dong.

Ut diém cia co cAu dd mo men theo sang ché 1a mé men duoc truyén
tiép t6i cac phan ti truyén lyc qua hai 6 d& quay duge, qua do ting phan ti

truyén lyc dugc c6 dinh vao bd dan dong hodc cac bo dan dong, mot phan tu
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14 phan t kéo va phan tir kia 12 phan t nén, phu thudc vao chiéu cua md
men. Nho cac 6 d& quay duoc, chi c6 thé truyén moé men & dang luc kéo va
luc nén theo cach c6 hé thong. Nho thiét ké nay, chi cho phép co cau do mo
men truyén md men. Cac luc khac khong duoc dua vao hé théng. Nhu vay,
dao dong cia md men dan dong khong dan dén su thiéu chinh x4c cta hé
thong.

Cu thé 13, cac dau tha hai cua cac phén t truyén luc tha hai c6 thé
duoc ¢6 dinh quay dugc vao bo dan dong truc tht hai dugc bo tri song song
v6i bo dan dong truc thu nhét va ndm xa nhau. Trong truong hop nay, cac
dau th\ hai ctia cac phﬁn tu truyén luc tht hai ¢co thé duoc bd tri dbi dién voi
nhau quanh tryc tim dan dong th hai. Diéu nay c6 thé dan dén cach bd tri
d6i xtmg guong cua hai b din dong va cic phan tu truyén luc thi nhat va
thtt hai, trong dé truc dbi ximg chay thing ding qua phan tir d&. Thay doi
khodng cach truc can ciing ¢6 thé thuc hién véi co cau d& mod men theo sang
ché, vi phan tr d& c6 thé duoc di chuyén tu do. Bang céch thay d6i khoang
céch truc can, phan tir & s& chi di chuyén 1én hoic xubng. Vi tri goc cua hai
truc can van nhu nhau tham chi khi vi tri truc can duoc diéu chinh.

Hon nita, thng phan ti truyén luc ¢ thé dugc gan quay dugc quanh
cac diém cb dinh tuong Ung cua chung. Diéu nay nghia la chi lyc kéo va luc
nén duoc truyén qua cac phan tir truyén luc t6i phan tor d& dugc b tri bén
ngoai, chi dugc d6 hodc dugc ndi nho cac 6 do quay dugc & dAu cta cac phan
tir truyén lyc. Thuc té 1a ting phan tir truyén luc dugc gan quay duoc quanh
cac diém cb dinh tuong tng cta chung ham y rang ting phan tir truyén luc cé
thé quay trong mit phang vudng géc v6i hudng truc cua bo dan dong lién
quan. Cu thé 13, cac phin tir truyén lue ¢6 thé duge ¢6 dinh vao bo dan dong
twong (mg bang céac mbi ndi vit quay dugc. Theo cach khac, b a5 co thé duoc
b tri gitta bd din dong twong ung va phan tir truyén luc. Theo cach khac,
phﬁn tir kiém soat luc con co thé duoc ¢b dinh vao bd dan dong tuong Ung

nho moi noi co6 khop.

4/27



42652

Theo mét phuong én, cac dau tha nhét cia cac phan tu truyén luc thi
nhét duoc ¢d dinh quay duoc ddi dién v6i nhau trén bich bao quanh truc dan
dong cua bd dan dong truc thir nhét. Theo cach khac, dia gén 6 thé duoc gén
trén bich ctia bd din dong thi nhét ¢ dang phan tir trung gian ma cac phan tu
truyén luc 1an luot duoc ¢b dinh vao.

Ngoai ra, theo mot phuong an, cac dAu thr hai cua cac phan tir truyén
luc thtr hai duoc ¢ dinh quay dugc dbi nhau trén bich bao quanh truc dan
dong cta bo dan dong truc thir hai. Theo cach khac, dia gén con ¢o thé duoc
gan trén bich cua b dan dong tht hai ¢ dang phan tir trung gian ma céc phan
to truyén luc 1an luot duoc ¢6 dinh vao.

Tung phﬁn t truyén luc ¢co thé duoc gén chit vao cac bo dan dong sao
cho dudng thang thir nhéit di qua cac dau thi nhit ctia cac phan tir truyén luc
thir nhit va duong thang tha hai di qua cac dAu thu hai ca cac phan tir truyén
luc thtr hai giao nhau & mot goc nam trong khoang tir 60° t&i 120°, t6t hon 1a
tr 80° t&i 100°, va tbt hon nita 1a bang 90°.

Hon nita, mot dém cach co thé duoc gén bd sung trén bich cua bd dan
dong thtr nhat hodc bo dan dong thir hai ma céc dau tuong tmg cla cac phan
o truyén luc duoc ¢d dinh vao, vi thé céc phﬁn ta truyén luc duoc cb dinh
vao dém cach va cac phn tur truyén lyc duge c¢b dinh vao bd dan dong khac
kéo dai theo cac mat phang khac nhau vudng goc vai hudng truc clia céc truc
dan dong. Theo cach khac, néu céac vong dém ¢6 dinh duoc bd tri trén cac
bich, dém céch c6 thé duoc gan giita vong dém c¢6 dinh tuong tmg va bich
twong ng. Cac vong dém ¢b dinh c6 thé duoc gan trén bich tuong ing nho
cac vit. Pém céach co thé duoc bat vit truc tiép vao bich hodc co cac 16 nam
théng hang vdi cac vong dém ¢6 dinh, nho d6 dém cach va vong dém ¢ dinh
lién quan dugc bat vit cing nhau vao bich.

Ngoai ra, cac phﬁn tir kiém soat luc trude co thé duoc ¢ dinh vao phia
trude cia phan tor dd va cac phan tir kiém soét luc sau co thé duoc cd dinh

vao phia sau cua phan tir da. Piéu nay cho phép cac bd din dong co thé di
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chuyén tu do twong d6i voi nhau hodc di chuyén phan tir d& 1én va xubng ma
khong c6 mdt trong cac phén tr kiém soat lyc can trd mot trong cac di
chuyén nhu néu trén.

Hon nita, cac du cta cac phﬁn t truyén luc duoc ¢b dinh vao phén tu
dd c6 thé duge ¢b dinh vao phén tor do duoc phan bd quanh chu vi hinh tron
hoac xac dinh cac diém goc cua mot hinh vudng.

Hon nita, theo mot phuong 4n, mdi mot trong s& cac phan tur truyén luc
thtt nhat va cac phan tor truyén luc thi hai dugc bd tri song song voéi nhau.
Diéu nay nghia 1a khoang cach gifta cac diém c¢b dinh cua cac dau thir nhét
cua cac phan tu truyén luc va khoang cach gifta céc diém c6 dinh cta cac
phan tir truyén lyc thtr hai 14 nhu nhau.

Hon nita, mot trong s6 cac phﬁn tu truyén luc thur nhat va mot trong s6
cac phan tir truyén luc tht hai c6 thé giao nhau gifta céac diém c6 dinh trén
cac bo dan dong va cac diém cb dinh trén phin tir d&. Cu thé 14, phéan ti
truyén luc thi nhat va phﬁn t truyén luc thi hai duoc ¢6 dinh vao phia cua
phan tr d& hudng vé phia cac bo dan dong c6 thé giao nhau gifta céc diém cb
dinh tuong Ung trén cic by dan dong va cac diém c6 dinh twong Ung trén
phﬁn tor do. Trai lai, theo mot phuong an, cac phﬁn tur truyén luc thr nhét va
céc phén tur truyén lyc tht hai khac khong giao nhau.

Ngoai ra, mdi mot trong s& cac dau thtr hai cta cac phan tu truyén luc
thtt nhit va cac dau thtr nhat cua cic phan ti truyén luc thir hai 6 thé duoc
¢b dinh vao phéan ta dd d6i nhau va cach déu nhau.

Ngoai ra, bang cach ting khoang cach giira hai truc tam dan dong song
song clia hai by dan dong, phan tir d& c6 thé duoc di chuyén theo hudng cua
cac truc tam dan dong.

Hon ntra, cac phén t truyén luc ¢6 thé c¢6 dang thanh. Cu thé 1a, cac
phan tir truyén luc nay co thé dugc thiét ké ¢ dang cdc thanh phang. Tat ca
céc phan tir truyén lye c6 thé co cung d dai. Cac 16 ¢6 thé duoc tao ra 6 dau

thir nhit va dAu th hai cta phan ti truyén luc thir nhit va phan ti truyén luc
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thtt hai, nho d6 cac phan tir truyén luc co thé duoc gan chat vao cac diém cb
dinh twong tmg. Khoang cach 16 ¢6 thé 12 nhu nhau dbi v4i tat ca cac phan tu
truyén luc. Cac dAu cta timg phan t truyén lyc co thé c6 dang tron.

Hon nita, phan tr d& c6 thé co dang hinh khuyén. Cu thé 13, chu vi cta
phﬁn tir d& ma céc dau cua cac phén to truyén luc duoc ¢ dinh trén dé co thé
twong ung voi chu vi trén bich ctia bd dan dong thu nhét va/hodc bo dan dong
tht hai ma cac dau cla cac phf?ln t tmyén luc ¢ phia khac duoc ¢d dinh trén
d6. Cu thé 14, phan tir d& c6 thé co vong det theo chu vi ma céc 16 d€ ¢b dinh
cac phén to truyén luc duge bé tri cach déu nhau trén do6. Theo cach khac,
phﬁn t0r dd o thé ¢b dang dia tron hoac hinh da giac, mién 1a viée ¢d dinh cac
phdn tir truyén luc nhu néu trén dugce dam bao.

Hon nira, theo khia canh thur hai, sang ché dé& xuit cum truc can co6 it
nhAt hai truc can duoc bd tri song song, quay nguoc chiéu, gitra timg truc can
nay co6 khe can dugc tao ra, cac truc can duoc dan dong nho cac bd dan dong
truc quay nguoc chidu duogc bb tri lién ké nhau, trong d6 cum truc can nay co

it nhat mot co cau do mo6 men nhu néu trén.

Mo ta vin tit cac hinh vé

Cac phuong an minh hoa cua sang ché s& duoc giai thich ¢6 dua vao
c4c hinh vé kém theo, trong do:

Fig.1 1a hinh vé phéi canh thé hién mot phuong 4n cua cac co cau do
mb men chin twong hd theo k¥ thuat da biét;

Fig.2 1a hinh chiéu démg thé hién thiét ké theo k¥ thuét da biét cua co
cdu d& md men theo Fig.1;

Fig.3 1 hinh chiéu ding thé hién thiét ké theo k¥ thut da biét cua co
chu d& mo men véi 6 d& hai phia;

Fig.4 1a hinh chiéu dung thé hién co ciu d6 mo men theo phuong an

thir nhat cua sang ché;
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Fig.5 1a hinh chiéu dung thé hién co cdu d& md men theo mot phuong
4n nita cua sang ché;

Fig.6 13 hinh vé phéi canh thé hién co cau d& mo6 men theo mot phuong
an nira cta sang ché;

Fig.7 1a hinh chiéu dung thé hién co ciu ¢ md men theo phuong an
cua sang ché nhu duoc thé hién trén Fig.6;

Fig.8 13 hinh v& phdi canh thé hién co cau do mo rhen theo mot phuong
an nita cta sang ché; va

Fig.9 1a hinh chiéu dung thé hién co cdu d& mo6 men theo phuong 4n

cua sang ché nhu duoc thé hién trén Fig.8.

MG ta chi tiét sang ché

Fig.1 thé hién thiét ké theo k¥ thudt da biét ctia co cau d& mo men 1 dé
hép thu cac mo6 men, trong dé cac moé men dan dong xuét hién & cac bd dan
dong 5, 6 cia may can la hodc may can duoc hép thu bdi cac co cAu d& md
men do tuong ho, trong d6 mdt mat, tung co cAu dd mé men nay duoc gén
chéc chan vao bich 19 ctia bd dan dong 5, 6 va mat khac, ching dwoc neo
quay dugc vao nhau ¢ diém cb dinh chung. Cac bd dan déng 5, 6 duoc ndi
truc tiép véi céc truc can twong ing 7, 8. Cac truc tam dan dong 21, 22 duoc
b tri thang hang song song v&i nhau, vi thé khe can cach déu nhau 23 dugc
tao ra gita cac truc can 7, 8.

Nhu duoc thé hién trén Fig.2, tdic dung chdn mot phia nay cua cac luc
ludn tao ra mot luc & o dd twong tmg. Theo mot vi dy, chi b dan dong bén
phai 5 duoc giai thich c6 dua vao Fig.2. Ngay khi mé men 2 dugc tao ra o
phia dan dong, md men 2 dugc chan boi co cAu d5 md men 1 cia bo dan
dong bén phdi 5 nho lyc 3 va canh tay don 26. Tuy nhién, diéu nay tao ra
phan luc 4 trén b dan dong 5. Luc 4 nay dam bdo rang truc can 7 bi day ra
khoi vi tri cia n6 va, phu thudc vao do 1én ctia mé men dan dong, co thé o

cac muc dd tdc dong khac nhau dén d6 chinh xac ctia hé thon g. Vi phan luc 4
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¢6 thanh phan theo cung huéng tac dong cua hudng cap lidu ctia may cén 14,
phan lyc nay c6 anh huong truc tiép dén luc can hoic khe céan 23.

Khac vo1 vi du duoc thé hién trén Fig.1 va Fig.2, phuong an cua co ciu
d5 md men 1 duoc thé hién trén Fig.3 c6 tac dung neo hai phia, trong do co
céu d& md men 1 ¢6 hai canh tay don d6i nhau 26 c6 cung do dai. Co cu d&
md men hai phia 1 dam bao rang luc hap thy mé men 3 va phan luc 4 triét
tiéu l1an nhau, vi thé khong c6 luc tac dong 1én co cAu d& va khe can 23 khong
bi 4nh hudng. Tuy nhién, trong truong hop nay, bd dan dong 5 duoc c6 dinh
& vi tri cia nd bing hai diém theo cach bét loi va vi thé khong thé bu hoan
toan cac di chuyén.

Phuong 4an thtr nhat cla co cAu d3 md men 1 theo sang ché duogc thé
hién trén Fig.4 thé hién bd dan dong truc 5 c6 truc céan thu nhat 7, trong do co
chu d& md men duoc tao boi phan tir 45 17, dwoc ndi voi bich 19 cua bd dan
dong qua hai phan tir truyén luc thi nhit 9 va, mit khac, véi hai 6 d& c6 dinh
27 qua hai phan tit truyén lyc tha hai 10. Cac 6 d& ¢b dinh 27 c6 the 1a cac
phén tr bén ngoai, nghia 13, duoc ngét ndi ra khoi bo dan dong truc 5, chéng
han khung may cua may hodac cac két cAu khac phu hop lam céac 6 dd ¢6 dinh.
Céc phan tir truyén luc thi nhit 9 duoc gan quay duoc nho cac dau thi nhét
11 vao cac diém cb dinh 18 trén bich 19 cta by din dong truc thi nhat 5,
trong d6 phuong tién quay duogc kéo dai theo mat phang vudng goc voi truc
taim dan dong thir nhat 21. Céc phan tir truyén luc thir nhit ciing duoc gan
quay duoc nho cac dAu tht hai 12 & cac diém cb dinh 18 trén phan t& d& 17.
Céc phan tir truyén luc 9 kéo dai song song v4i nhau. Diéu nay nghia la timg
diém cb dinh 18 trén bich 19 va phan tir & 18 cach nhau cung khoang céch.
Cac phﬁn to truyén luc duoc thiét ké & dang céac thanh phéng, tdt hon 1a duoc
lam béng kim loai. Phan tir d& 17 dugc tao ra hinh khuyén tr mot chi tiét
phang, cu thé 14 c6 cung dd rong voi céc phan tir truyén luc. Duong kinh
vong ¢o gia tri trung binh twong Gng v6i khoang cach cua cac diém cb dinh

18. Cac phan tir truyén luc thi nhat 9 duge bd tri ddi dién véi nhau trén phan
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tr d& 17. T6t hon 13, tung phﬁn to truyén luc thu hai 10 duoc b tri so le goc
90° so v6i cac phan tir truyén luc thi nhit 9 va duoc gan quay dugc nho cac
dAu thtr nhét 13 vao cc diém ¢b dinh 18 trén phan tir d& 17. Két qua 1a, cac
phan tir truyén luc thi hai 10 cling dugc b6 tri d6i dién voi nhau trén phan tir
d5 17. Vé&i cac dau tht hai 14, cac phﬁn to truyén luc thr hai 10 duoc gén
quay duoc vao cac diém ¢d dinh 18, dugc thiét ké cu thé 1a cac 6 d& ¢ dinh
27. Céc khoang céach giita cac diém cb dinh 18 cua céc phan tir truyén luc thir
hai 10 ciing bang nhau, vi thé cac phan tr truyén lyc tht hai 10 cling kéo dai
song song voi nhau. Céach b6 tri nhu vay dam bao rang ting phan tir truyén
lyc chi truyén tng suat nén hoic ung suat kéo, chir khong phai cac md men.
Khi so sanh véi cic co cAu d& md men thong thuong, diéu nay lam giam
dang ké do 1éch ctia bo dan dong so voi vi tri thiét lap cta n6 do cac md men
16n.

Fig.5 thé hién phuong 4n nita clia co cdu d& md men 1 trong d6 hai bo
dan dong truc 5, 6 hodc hai truc can 7, 8 duoc dan dong boi cac bo dan dong
truc 5, 6 dugc bd tr song song v&i nhau va tao ra khe can chung 23 gilta
ching. Két qua la, hudng dan dong cua cac bd dan dong 5, 6 ludn ngugc
nhau. Nho do, ting bo dan dong 5, 6 c6 co cdu d& mo men riéng biét 1, nghia
I3, timg bo din dong 5, 6 ¢6 riéng biét phan tir truyén lyc tht nhat 9 va phan
tir truyén luc tha hai 10 va cac phan tir d& riéng biét 17. Tung phin tir truyén
luc thir hai 10 duoce gan quay duge nho cac dau tht hai 14 cta ching vao céc
b d& ¢b dinh riéng biét 27. Cac co cAu d& md men 1 ¢6 tac dung ngan chin do
léch cua cac bo dan dong 5, 6 ra khoi cac vi tri danh dinh cta ching tham chi
& cac md men cao, vi du trong khi tai thay déi_, vi thé khoang cach d gitia cac
truc tim cua bo dan dong truc va trang thai cép liéu trong khe can 23 duoc
duy tri khong doi.

Theo mot phuong an nita cua co ciu d& mo6 men 1, nhu duoc thé hién
trén Fig.6 va Fig.7, hai b dan dong quay nguoc nhau 5, 6 ¢6 co cau do mo

men chung 1, vi thé hai bé dan dong 5, 6 do lan nhau. Lic nay, mo men 2

10
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duoc triét tiéu qua hai phan tur truyén luc song song 9, 10 duoc c¢d dinh vao
tung bo dan dong 3, 6, ting ph?m ta truyén luc nay duoc ¢ dinh nho cac dau
dbi nhau ctia chiing 12, 13 vao phdn tr d& hinh khuyén 17. Tung phén tu
truyén luc 9, 10, duoc thiét ké & dang cac thanh phéng, duoc gén quay duoc
& cac diém cd dinh cua ching 18. Két qua 1a, cac phan tir truyén luc 9, 10 chi
¢6 tac dung truyén luc kéo hodc luc nén, ma khong truyén mo men vao phﬁn
tr d& 17. Sau cung, diéu nay nghia 1a khong c6 phan luc tac dung trén cac bd
dan dong 5, 6, vi thé khe can 23 khong bi anh huong tham chi ¢ cic mo men
cao.

Nham muc dich nay, hai dau tht nhat 11 cua cac phén o 1ruyén luc
th nhat 9 duoc ¢ dinh quay dugc ¢ cac diém c6 dinh 18 trén bich 19 cta bd
din dong thi nhét 5, d6i nhau theo huéng kinh, vudng gboc vdi truc tam dan

dong thir nhat 21. Cac phan tit truyén luc thir nhit 9 duoc thiét ké ¢ dang cac

thanh phang va c6 cung do dai va tung phan tir truyén luc thi nhat nay duoc

¢ dinh quay duoc vao phan tr d& 17 véi cac ddu tht hai dbi nhau 12 trén
chu vi cua phan tir & hinh khuyén 17 & céc diém cd dinh tuong ung 18. Céc
phan tir truyén luc thir nhét 9 nho d6 quay dugc song song voi mat phiang ma
phan tir d& 17 kéo dai trong do. Céc diém c¢b dinh 18 trén bich 19 va cic diém
¢ dinh 18 trén phan tir d& 17 cta céac phan tir truyén lyc thi nhat 9 co cac
khoang cach bang nhau, vi thé hai phan tir truyeén lyc thir nhét 9 kéo dai song
song voi nhau.

Trén bich 19 cua bd dan dong thit hai 6, d6i nhau theo hudng kinh, hai
dAu thi hai 14 cua cc phan t truyén luc tht hai 10 dugc ¢ dinh quay duoc
& céc didm cb dinh 18 vudng goc véi truc tim dan dong tht hai 22. Cac phan
t truyén luc thi hai 10 cling duoc thiét ké & dang cac thanh phang va co
cung do dai voi cac phan truyén luc thir nhat 9 va ting phan tir truyén luc
thir hai nay duoc cé dinh quay dugc vao phin tir d& 17 véi cac dau thir nhat
d6i nhau 13 trén chu vi ctia phan tir d& hinh khuyén 17 & cac diém 6 dinh

tvong tng 18. Cac phan ti truyén luc thir hai 10 nho d6 quay dugc song song

11
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v6i mat phang trong do6 phan tir 45 17 kéo dai. Mdi mot trong s6 cac diém cd
dinh 18 trén bich 19 va cac diém cb dinh 18 trén phan tir d& 17 clia cac phan
tir truyén lyc thi hai 10 cling c6 cac khoang cach bang nhau, vi thé hai phan
tir truyén luc thir hai 10 cling kéo dai song song voi nhau. Puong thang ndi
cac diém cb dinh 18 cua cac phan tir truyén lyc thir nhat 9 trén bich 19 cua bd
din dong tht nhét 5 va duong thing ndi cc diém cb dinh 18 clia cac phan tir
truyén luc thi hai 10 trén bich 19 cta bd dan dong thir hai 6 giao nhau ¢ gbc
o bén trén cum truc can. Bang cach diéu chinh goc o ndy, khodng cach thang
dimg cua phan tir ¢ 17 tir cac truc tAm dan dong song song 21, 22 cua cum
truc can ¢t thé duoc thiét 1ap. Phan tr d& hinh khuyén 17 duoc tao ra tir mot
vong det, trén chu vi cua no co b6 tri cac diém ¢ dinh xen k& 18 ctia phan tu
truyén lyc thir nhat 9 va phan tir truyén luc thir hai 10, cac phan ti truyén luc
th@ nhat 9 duoc c¢6 dinh & phia trude va cic phan tir truyén lyc tht hai 10
duoc ¢ dinh & phia sau ctia phan tir d5 17, vi thé cac phan tir truyén luc 9, 10
khong anh huong 1an nhau. Vi dy, phan tr truyén lyc thir nhét trén 9 va phan
t0r truyén luc thi hai trén 10 giao nhau trén cac hanh trinh cua chung gitta cac
diém c6 dinh twong tng 18 trén bich twong tmg 19 va trén phan tir d& 17,
phan ti truyén luc thir nhét 9 kéo dai phia trudc phan tu truyén luc tha hai 10
va hai phan tir truyén luc ndy khong anh hudng lan nhau trong pham vi di
chuyén twong ung cta ching. Kém theo do, dém cach 20 ¢ dang dém céach
det duoc bd tri trén bich 19 cua bd dan dong thu nhit 5, duoc gén bén duoi
phﬁn ttr ¢6 dinh ma cac phﬁn tu truyén luc thu nhit 9 duoc ¢6 dinh vao trén
b6 dan dong thir nhat 5. Dém cach 20 c6 d6 day xap xi tong do day cta cac
phin it truyén lyc thir hai 10 va phan t d& 17 dé bu chénh léch d6 day thu
duoc.

Con c6 thé thuc hién thay d6i khoang cach d lan luot gitta cac truc tim
dan dong 21, 22 va khe cén 23 vi phan tir d& 17 co thé duoc di chuyén 1én va

xudng nho 6 d& quay duge cua cac phan tir truyen luc 9, 10. Vi tri goc cua

12
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hai truc can 7, 8 co thé duoc duy tri tham chi khi khoang cach truc can duoc
diéu chinh.

Fig.8 va Fig.9 thé hién mot phuong 4n nita cia sang ché trong d6 bon
truc can 7, 8, 30, 31 duoc bd tri song song vo1 nhau dé tao ra ba khe can 23,
32, 33. Céc truc can lién k& quay ngugc nhau trong timg truong hop. Cu thé
la, trong cum truc can dugc thé hién, ba co cAu d& mo6 men 1 co ba phén tu
d& 17 duoc st dung, ting co ciu do mé men nay dugc bd tri bén dudi giita
hai truc can. Theo phuong an nay, hai co chu d& mo6 men lién ké 1 duoc quy
dinh cho mdi mot trong s6 hai bd dan dong truc phia trong 6, 28. Két qua 1,
bén phan tir truyén lyc 9, 10 duoc gan quay duoc vao céc bich 19 cta cac bd
din dong 6, 28 trong mdi truong hop, véi hai phan tr truyén luc thi nhat 9
dwoc gin chit vao phan tir d5 17 duoc bb tri bén dudi ¢ bén trai va hai phan
tir truyén luc tht hai 10 duoc gin chat vao phan tir d& 17 duge bo tri bén
dudi ¢ bén phai. Theo phuong an dugc thé hién, timg phan tir truyén lyc tha
nhit 9 kéo dai theo mit phing & phia trudc ciia cac phan tir d& 17 va cac phan
tir truyén luc thir hai 10 kéo dai theo mit phang & phia sau ctia cac phan tir 45
17. Cac dém cach tuong ung 20 duoc lép trén cac bd dan dong 5, 6, 28, 29
nham muc dich nay, nhd do6 cac mat phéng gén khac nhau duoc tao ra cho
phan ti truyén luc tht nhat 9 va phan ti truyén lyc thu hai 10. Hién nhién la
nguyén ly ciia phuong an da thé hién c6 thé duoc ap dung cho s lwong bat
ky ctia céc bd dan dong truc dugc bé tri lién ké nhau.

Céc du hiéu cua sang ché da boc 16 trong phan mo ta trén day, trén
cac hinh v€ cling nhu trong cac diém yéu cau bao hd co thé 1a can thiét dé

thuc hién sang ché theo cach riéng biét cling nhu theo két hop bat ky.
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28: bo dan dong truc thir ba

29: b6 dan dong truc thir tu

30: truc can thir ba

31: truc can thu tu

32: khe cén tht hai

33: khe cén tht ba

d: khoang cach giita cac bo dan dong

a: goc gitra cac truc tam diem co dinh
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Yéu céu bio ho
1. Co chu d& md men (1) dé hap thu cic md men dan dong cua it nhét mot bd
dan dong truc (5), co cau dd md men nay bao gom:

bo dan dong truc (5) va hai phan t truyén luc thi nhat (9), timg phan
tir truyén luc tht nhit nay duoc ¢b dinh quay dugc vao dau thtr nhat (11) cua
bo dan dong truc (5) c6 khoang cach vdi nhau;

phan tir d& (17) dugc bb tri ¢6 khoang cach voéi bd dan dong truc (5),
ma ting phan tur truyén lyc thir nhat (9) duge cd dinh quay duge vao d6 va co
khoang céch voi nhau nho ddu thir hai (12) d6i dién voi dau tha nhat; va

phén tir ¢ dinh doc 1ap v6i bd dan dong truc (5) va hai phan tir truyén
luc tha hai (10), ting phan tir truyén luc thir hai nay duoc c¢b dinh ¢ khoang
cach voi nhau nho dau thtr nhat (13) vao phan tir ¢ (17) va tung phan tir
truyén luc thr hai duoc ¢ dinh ¢ khoang cach v&i nhau nho dau tht hai
(14), d6i dién voi ddu thi nhit, vao phéan tir ¢ dinh doc 1ap véi bd dan dong
truc (5), khac biét & chd, mdi mot trong s6 hai phan tu truyén lyc thir hai (10)
duoc ¢ dinh quay dugc nho dau thi nhit (13) vao phan tir d& (17) va duoc
¢b dinh quay duoc nho dau thir hai (14) vao phan tir ¢6 dinh doc 1ap voi bd
dan dong truc (5).
2. Co chu d& mo6 men (1) theo diém 1, trong do bd dan dong truc thir hai quay
nguoc chiéu (6) duoc bd tri song song véi bo din dong truc tht nhat (3),
trong d6 cac dau thir hai (14) ctia cac phan tir truyén luc tht hai (10) duoc ch
dinh quay dugc vao bo dan dong truc tht hai (6) va c6 khoang cach véi nhau.
3. Co chu d& mo men (1) theo diém 1 hodc 2, trong d6 tung phan tir truyén
luc (9, 10) dugc gin quay dugc quanh cac diém cb dinh tuong Ung cua chiing
(18).
4. Co cAu d& mod men (1) theo diém bat ky trong s6 cac diém néu trén, trong
d6 co cdu d& md men nay c6 bich tht nhat (19) bao quanh truc dan dong cta

b6 din dong truc thir nhét (5), trong d6 cac dau thir nhat (11) cta cac phén ti
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truyén luc tht nhat (9) dwoc c¢d dinh quay duoc d6i dién v6i nhau vao bich
th nhét (19).

5. Co cAu d& md men (1) theo diém bét ky trong s cac diém tir 2 t6i 4, trong
d6 co cAu d& md men nay co bich thir hai (19) bao quanh truc dan dong cua
bd din dong truc tha hai (6), trong d6 cac dau thu hai (14) ctia cac phan tir
truyén luc tht hai (10) duoc cb dinh quay duge déi dién véi bich thi hai (19).
6. Co chu d5 mod men (1) theo diém bét ky trong sb cac diém tr 2 tGi 5, trong
do dém cach (20) duoc gin bd sung trén bich (19) cua bd dan dong truc thu
nhat (5) hoic bo dan dong truc thit hai (6), cac dAu twong ung cua cac phan tir
truyén luc (9, 10) dugc ¢6 dinh vao dém céach nay, vi thé cac phan tir truyén
luc (9, 10) duoc ¢6 dinh vao dém cach (20) va cac phén tu truyén luc (9, 10)
duoc ¢6 dinh vao bd din dong khac kéo dai theo cac mat phéng khac vudng
goc voi hudng truc cua cac truc dan dong.

7. Co ciu d& mo men (1) theo diém 6, trong d6 cac phan tir truyén luc trudc
(9) duoc cb dinh vao phia trude va cic phan tir truyén luc sau (10) dugc ch
dinh véo phia sau ctia phan tir d& (17).

8. Co cAu d& md men (1) theo diém bat ky trong s6 cac diém néu trén, trong
d6 cac dau (12, 13) cua cac phﬁn tu truyén luc (9, 10) duoc ¢d dinh vao phén
tir d& (17) duoc ¢b dinh vao phan tir d& (17) dwoc phan bd trén chu vi hinh
tron.

9. Co cAu d& mod men (1) theo diém bat ky trong s6 cac diém néu trén, trong
d6 cac phan tir truyén luc tha nhét (9) va cac phan tir truyén lue tha hai (10)
duoc bb tri song song véi nhau.

10. Co chu d& mé men (1) theo diém bat ky trong s6 cac diém tr 2 t6i 9,
trong d6 mot trong cac phan tir truyén luc thi nhét (9) va mot trong cac phan
tir truyén lyc thir hai (10) giao nhau gilta cac diém cb dinh (18) trén cac b
din dong (5, 6) va cac diém cb dinh (18) trén phén tr dd (17).

11. Co chu d& mod men (1) theo diém bat ky trong s6 cac diém tir 2 t6i 10,

trong do cac dau tht hai (12) cua cac phan ti truyén luc thir nhit (9) va cac

1%

17/27



42652

dAu tht nhét (13) cua cac phan tur truyén luc tht hai (10) lan luot duoc 6
dinh d&i nhau va cach déu nhau trén phan tur d& (17).

12. Co chu dd mo men (1) theo diém bat ky trong s& cac diém tir 2 tai 11,
trong do bang cach ting khoang cach (d) gitta hai truc tm dan dong song
song (21, 22) ctia hai bo dan dong (5, 6), phan tr d& (17) duoc di chuyén theo
hudng cua cac truc tim dan dong (21, 22).

13. Co chu d& mo6 men (1) theo diém bat ky trong s6 cac diém néu trén, trong
d6 cac phan tur truyén luc (9, 10) ¢6 dang thanh.

14. Co céu dd mo6 men (1) theo diém bat ky trong s6 cac diém néu trén, trong
d6 phan t d& (17) co dang hinh khuyén.

15. Cum truc can c6 it nhét hai truc can song song va quay ngugc chiéu (7,
8), gifra tung truc can nay co6 khe can (23) duoc tao ra, trong do cac truc can
(7, 8) dugc dan dong nho cac bo dan dong truc quay nguogc chiéu (5, 6) duoc
bé tri 1ién ké nhau, va cum truc can co it nhat mot co cAu d& mé men (1) theo

diém bét ky trong sb cac diém tur 1 t6i 14.
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