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(57) Sang ché lién quan dén linh vuc may méc, va cu thé 1a dé xudt phuong phap ting
chidu cao va/hodc chiéu rong va diéu chinh dau tac dong bang cach su dung ranh quay
lung vao nhau va thiét bi thyc hién phuong phap ting chiéu cao va/hodc chiéu rong va diéu
chinh dau tac dong bang cach st dung ranh quay lung vao nhau, trong linh vuc khai thac
mo hodc may co khi. Thlet bi nay bao gém co cau dan huéng ranh quay lung vao nhau, co
cu dd tac dong, co cdu dan dong, dau tac dong, trong do co cdu dan hudng ranh quay lung
vao nhau bao gém két cdu ranh quay lung vao nhau ma sat lan, chi tiét dan hudng tac
dong, két cau ranh quay lung vao nhau ma sat lan bao gom ranh ma sat lan trén va ranh ma
sat 1an dudi, chi tiét phat dong tac dong dan dong chi tiét ddn hudng tac dong dich chuyen
qua lai theo cach lin ma sét, chi tiét dan hudng tac dong dugc dat trong khong gian chiém
boi than lin dan huéng bén ngoai, chi tiét dan huéng tac dong lam ting chiu cao diéu
chinh cua dau tac dong, va két cAu rinh quay lung vao nhau ma sat lan va chi tiét dan
hudng tac dong dicu chinh hudéng dich chuyén qua lai ctia bo phén giir ring.
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Linh vwe ky thuit dwogc dé cap

Sang ché lién quan dén linh vie may moc, va cu thé 13 d& cap dén phuong
phap ting chidu cao va/hoic chiu rong va didu chinh dau tic dong bang cach st
dung ranh quay lung vao nhau va thiét bi thuc hién phuong phép ting chiéu cao
va/hodc chiéu rong va didu chinh diu tic dong bang cach sir dung ardnh quay

lung vao nhau, trong linh vuc khai thdc mé hodc may co khi.

Tinh trang k¥ thuit ciia sang ché

Céac may cat than, cic may dau tac dong va cic may dao dugc goi chung 1a
cac may khai thic mo. P& dao nhanh va hiéu qua da hodc 16p than hoic cac dbi
tuong dang bot dong cuc héac bun d4 rin hoic tuong tu, cac than lin din hudng
dwogc bd tri tai phan trén va phin duéi cta chi tiét din hudng tac dong ctia may
khai thdc mé tac dong qua lai hodc may dao tac dong qua lai, do c4c than lin din
huéng trén va dudi can c6 mot khong gian 16n hon, kich ¢& ctia chi tiét dAn hudng
tac dong dé do va didu chinh diu tac dong giam di dang k&, din dén luc didu
chinh va d& khong da 16n ddi voi ddu tac dong, vi vay khi hop phat dong tic dong
din dong cac ring tac dong dé tac dong vat liéu, cac mOmen 1am gdy cia cic ring
tac dong trén va dudi la 16n, va khong chic tao ra mot luc ngang trén dau tac dong
do lyc cang khong déu, hon nita, cc than lin din huéng trén va dudi dugce bd tri
tai phia ngoai ctia chi tiét ddn hudng tac dong dé 1am ting chidu cao va/hoic chidu
rong cta co ciu din dong tac dong, khi nhidu 16p cta cac dau tac dong dugce bd tri,

cic dau tdc dong trén va dudi phai dugc gia cong cao hon va Ién hon trén mdt co
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cdu din huéng cao hon, va cac ddu tic dong cao hon va 16n hon chéc chin lam
tang strc chiu tac dong, dic biét, do dau tic dong ciia may cit than hodc tuong tu
phai 16n hon chiéu cao va chidu rong ctia hdp phat dong, véi didu kién 1a dau tac
dong tac dong véi chiéu cao va chidu rong 16n hon chiéu cao va chiéu rong cua
hop phét dong va tdng chidu cao khai thac 16n hon tdng chiéu cao cua thin may,
hop phat dong va than may c6 thé di chuyén vuot qua dugc dé khai thac than lién
tuc, va trong khi d6, ddu tac dong cia may khai thac tic dong qua lai phai dugc
tang 1én dé phu hop vai thiét bi khac. Vi du, dé& phi hop véi mot bang tai cao ubn
cong dugc dé chuyén vt liéu, may cét than tic dong qua lai phai c6 mot luong
san khai thac nhét dinh va phai c6 da luong cit trdn dé tao thuan loi cho déy ém
clia gi4 d& thiy lue, do d6, ddu tic dong phai c6 mot chidu cao nhét dinh, cu thé 1a
dAu tac dong phai duge gia cong 16n hon va nang hon. Tuy nhién, khi tac dong
vao vat liéu, ddu tac dong 16n hon va ning hon tiép xuc véi dién tich vat liéu 16n
hon tai mot thoi diém, din dén phan luc 16n va tip trung, sau khi phan luc tac
dong duoc truyén t6i co cdu din hudng, co ciu din dong va than may, né tic
dong nghiéng 1am hu héng co cdu din hudng va co cdu din dong khién hop phat
dong tac dong va chi tiét twong tw nhanh héng, phan luc tac dong c6 kha ning tao
ra cong hudng vai than may 1am bién dang than may va s& gay ra cac 18i nhu gay
viing tic dong khi sir dung, gy thiét hai 16n do ngirng lam viéc lién tuc cia thiét
bi. P& giai quyét cac nhuoc diém néu trén, theo mot sb phuwong 4n, sang ché dé
xudt phuong phap ting chiéu cao va/hoic chiéu rong va didu chinh diu tac dong
bing cach sir dung ranh quay lung vao nhau va thiét bi thuc hién phuong phép
tang chiéu cao va/hodc chidu rong va didu chinh diu tac dong bing cach sir dung
rinh quay lung vio nhau. Bing thiét bi nay, chiéu cao va/hodc chiéu réng ctia mot
du tac dong duy nhit giam di nhiéu, ddu tic dong duy nhét c6 thé khai thac vat

liéu thép hon, va nhiéu du tac dong nho hon dugc két hop dé sir dung cung
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nguén phat dong, dé tiét kiém ndng lugng, gidm ti€u thu nang lwgng va cai thién

hi€u suat.

Ban chit k§ thuit ciia sang ché

Theo mét s& phwong an, muc dich ctia sang ché dat dugc bing giai phéap k¥
thuat sau déy: thiét bi dé ting chidu cao va/hodc chidu rong va didu chinh diu tac
dong bing cach st dung ranh quay lung vao nhau bao gdm co cdu din huéng
rdnh quay lung vao nhau, co cu dd tac dong, co cAu dan dong, dau tac dong va
chi tiét twong tu, trong d6 diu tac dong bao gdm bd phan giit ring hodc tuong tu,
co cdu dan hudng ranh quay lung vao nhau bao gdm két ciu ranh quay lung vao
nhau ma sét lan, chi tiét din huéng tac dong hodc twong tw, két cAu ranh quay
lung vao nhau ma sét 1an bao gém rdnh ma sat 1an trén, ranh ma sat 1an dudi hodc
tuong tu, rinh ma sat 14n trén va rdnh ma sat lin dudi bao gém céc than lin dan
huéng hodc twong tur, chi tiét din huéng tic dong bao gdm chi tiét dan hudng tac
dong trén va chi tiét din hudng tic dong dudi, chi tiét dan hudng tdc dong trén va
chi tiét ddn hudng tac dong dudi duge cb dinh tuong tng tai hai ddu cta ciing mot
bd phén gitt ring, khong c6 than lin din hudng duoc bd tri & bén ngoai phén trén
cta chi tiét dAn huéng tac dong trén, khong c6 than lan din huéng duge b tri &
bén ngoai clia phan duéi cla chi tiét din huéng tac dong dudi, chi tiét din hudng
tdc dong trén dugc khoa trong rdnh ma st lan trén va chi tiét ddn huéng tac dong
dudi dugc khoa trong ranh ma sat lin dudi dé tao thanh co cdu din huéng rinh
quay lung vao nhau, co cdu do tac dong dor két cdu ranh quay lung vao nhau ma
sat 1an, co cdu dan dong bao gdm chi tiét phat dong tac dong hodc tuong tu, chi
tiét phat dong tac dong dugc nbi véi bd phan gitr ring hodc chi tiét din huéng tac
dong, chi tiét phat dong tac dong din dong chi tiét ddn hudng tac dong va/hodc bo

phén giit ring hoic twong ty dé dich chuyén qua lai theo cach lin ma sat, két cdu
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rinh quay lung vao nhau ma sat lan d@ chi tiét din huéng tac dong dé dich chuyén
qua lai theo cach lin ma sét, chi tiét dAn hudng tic dong dugc dit trong khong
gian chiém boi than lan din hudng bén ngoai, chi tiét din hudng tic dong lam
tdng chiéu cao va/hodc chiéu rong duoc didu chinh cta diu tac dong, va két cdu
rdnh quay lung vao nhau ma st 13n va chi tiét dAn huéng tac dong didu chinh

hudng tac dong qua lai cia bd phén giit rang.

Theo mot sd6 phuong éan, sang ché con bao gdm cic phuong phap tang
chi€u cao va/hodc chiéu rdng va di€u chinh dau tic dong bang cach st dung rianh

quay lung vao nhau, cic phuong phap nay cu thé nhu sau:
Phuong phap 1

Rinh ma sét lan trén va rinh ma sat lin duéi dugc bb tri, day ctia rinh ma
sat lin trén va ddy cla ranh ma st lan dudi dugc bb tri theo cach quay vao nhau
dé tao thanh két cAu ranh quay lung vao nhau ma st lan, chi tiét din huéng tac
dong trén dugc bd tri trén bé mit 16m ciia rinh ma sat lan trén, chi tiét din hudng
tac dong dudi duoc bd tri trén bé mit 16m cia ranh ma sat lin dudi, chi tiét din
huéng téc dong dudi duge ¢ dinh tai ddu dudi ciia bd phan gifr ring, chi tiét din
huéng tic dong trén duge cb dinh tai du trén clia bd phan gift ring, ranh ma sat
lan trén va rdnh ma sat lan dudi duoce b tri trong khung din huéng dang chir U
ho#c khung din huéng dang khung hodc than din hudng dang tru hodic trong tur
dugc tao ra bai by phén gilt rang, chi tiét dan huéng tic dong trén va chi tiét din
huéng téc dong dudi, chi tiét din hudng tic dong trén va chi tiét din huong tac
dong dudi duge khoa tuwong ng trén ranh ma sat lan trén va rdnh ma sat 1an dudi
thong qua bd phan giit ring, chi tiét phat dong tic dong din dong bd phéan gitt

rang hoc chi tiét din hudng tic dong trén va chi tiét ddn huong tic dong dudi dé



27487

dich chuyén qua lai, chi tiét din huéng tac dong trén va chi tiét din hudng tac
dong dudi dich chuyén qua lai theo cach lin ma sat bdi rdnh ma sat lin trén va
ranh ma sat lan dudi, rinh ma sat lan trén duge khéa khit vé6i chi tiét dan huéng
tac dong trén dé ngan chi tiét din hudng tic dong trén khong lic lu sang trai va
sang phai, rdnh ma sat lin dudi dugc khoa khit vé6i chi tiét din hudng tic dong
dudi dé ngan chi tiét dAn hudng tic dong dudi khong lac Ir sang trai va sang phai,
khi chi tiét dAn huéng tic dong trén dich chuyén Ién trén, chi tiét din huéng tac
dong dudi kéo cing chi tiét din hudng tac dong trén qua bd phén giit rang va ranh
ma sat lin dudi dé diéu khién chi tiét din huéng tic dong trén khong dich chuyén
1én trén, khi chi tiét ddn hudng tic dong dudi dich chuyén xudng dudi, chi tiét din
huéng tic dong trén didu khién chi tiét ddn hudng tic dong dudi khong dich
chuyén xudng duéi qua rinh ma sat lan trén, khong c6 than lin dugc b tri & phin
trén cla chi tiét dAn hudng tac dong trén va/hodc khong c6 than lan duge bd tri &
phan duéi cia chi tiét din hudng tac dong dudi, chi tiét din hudng tac dong hodc
tuong tu duoc bd tri trong khong gian chiém béi than 13n trén va/hodc than lin
dudi, va chi tiét din huéng tic dong trén va chi tiét ddn hudng tic dong dudi
duoc bd tri trong tmg tai hai diu caa b phan giit ring, dé 1am ting tuong tng
khoang céch gitta chi tiét din hudng tac dong trén va chi tiét din hudng tac dong
duéi dé tang chidu cao va/hodc chidu rong, diéu chinh lyc dbi véi bd phén gitr
ring va lam gidm tuong tmg chiéu cao va/hodc chidu rong hoic twong ty ciia bd
phan giit ring dé 1am giam kha nang chiu tic dong gy ra bdi chidu rdng qua 16n

hoic chiéu cao qua 16n clia bd phén gii ring.
Phuong phép 2

Thén lan tai phan trén cta chi tiét dn hudng tac dong trén duge di chuyén

va than 1an tai phdn dudi cta chi tiét ddn hudng téc dong dudi duge di chuyén dé
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1am giam chiéu cao ctia co cdu din huéng ranh quay lung vao nhau, dé lam giam
chidu cao ciia bd phén giit ring, sb lwong than lin duoc sir dung giam di bing
cach st dung co cdu din huéng ranh quay lung vao nhau, du tic dong 16n hon
duoc gia cong nhd hon hodic mot bd phéan giit rang duy nhat véi ciing chidu cao
cit tac dong duoc thay dbi thanh nhiéu bd phan giir ring, mot 16p duy nhét cia
cac dau tac dong c6 cing chidu cao cét tic dong dwoc thay dbi thanh dang két hop
caa nhiéu 16p ddu tac dong, cac ddu tic dong nhé cla dau tic dong két hop sir
dung cuing ngudn phat dong, mdi d4u tic dong nhé tao ra ving tic dong giam di,
luc tac dong 16m, sy chiu tac dong nhod hodc tuong tu tai mdi thoi diém, mdi dau
tdc dong tac dong theo cach dich chuyén qua lai ma sét ldn, va cac déu tac dong
nhé hon luén phién téc dong d4 hodc 16p than hoic cac ddi twong dang bot dong
cuc hodic bun d4 rin hoic twong tu theo cach dich chuyén qua lai ma sat lan, dé
dat dugc hi€u qua str dung cong sut tap trung tirc thoi, va nhiéu dau tac dong tac
dong luan phién, bing cach nay khong tao ra sy cong huéng va lam giam kha

nédng chiu tdc dong va luc lam gay.
Phuong phép 3

Ranh ma st ldn trén va ranh ma sét lan dudi dugce bo tri & dang 1a cac rénh
quay lung vao nhau bén trai va bén phdi va/hodc céc rdnh quay lung vao nhau trén
va dudi hodc tuong tu, d€ di€u khién dich chuyén sang trai va sang phai va/hodc

dich chuyén 1én trén va xudng dudi hodc twong tu cia chi tiét din hudng tac dong.
Phuong phép 4

Pau tac dong 16n hon duogc gia cong nhé hon hodic dau tac dong 16n hon
duoc phan tach thanh nhiéu dau tic dong nhé hon, mét dau tac dong nhé hon

hodc nhi€éu dau tdc dong nho hon tac dong & tan suét cao lam tang lyc tac dong,
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va mdi dau tac dong tac dong theo cach dich chuyén qua lai ma sét 1an, nhiéu dau
tdc dong nho hon ludn phién tic dong da hodic 16p than hodc cac dbi twong dang
bot dong cuc hodc bun d4 rén hoic tuong tu theo cach dich chuyén qua lai ma sat
lan, d& dat dugc hiéu quéa st dung cong suét tip trung tirc thoi, va nhiéu dau tac
dong luan phién tic dong, bing cach nay khong tao ra sy cong hudng, 1am gidm

kha nang chiu tadc dong, lyc 1am gay hodc trong tu va cdi thién hi¢u suét.
Phuong phép 5

Ranh quay lung vao nhau ma sat lan dugc tao két cdu 1a két cdu ranh quay
lung vao nhau ma sat 13n ctia cic vanh trdng thét ¢d chai, cac ranh duge b tri trén
cac vanh tréng thit cb chai, cac phan 161 hodc cic cung tron dugc khoa khit véi
cac vanh trong thit ¢b chai dugc bd tri tvong tng trén chi tiét ddn hudng tic dong
trén va chi tiét ddn hudng tic dong dudi, va mot ranh trén ciia vanh trdng thit cb
chai phia trén va mot ranh dudi cta vanh tréng thit ¢d chai phia dudi tao thanh

két cu ranh quay lung vao nhau ma sat lan cta cac vanh trong thit cb chai.
Phuong phép 6

Két cdu ranh quay lung vao nhau ma sat lan cta cac vanh tréng thit ¢b chai
dugc bd tri trong chi tiét dAn hudng tac dong trén va chi tiét din hudng tac dong
dudi, cac vanh trdng thit ¢ chai didu khién huéng tac dong cua chi tiét dan
huéng tac dong thong qua céc ranh, co cdu d tac dong do cac vanh trdng thit cb
chai thong qua mot 6 do hodc chi tiét twong tu, phan lyc tic dong ctia dau tac
dong dit vao chi tiét din hudng tac dong trén va chi tiét din hudng tac dong dudi,
cac vanh trdng thit c¢b chai do va didu chinh diu tic dong, cac vanh tréng thit cb

chai truyén luc d& va phan lyc tac dong t6i b do hodc chi tiét trong tu, va 6 d
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nay d& phan luc va luc d, dé kéo dai dang ké thoi gian sir dung ctia co cdu din

hudng ranh quay lung vao nhau.
Phuong phéap 7

Chi tiét dan huéng tdc dong trén va chi tiét dan huéng tac dong dudi dugc
b6 tri, m&i dau cta chi tiét dAn hudng tac dong trén va chi tiét dn hudng tac dong
duéi duge bd tri twong tmg tai ddu trén va déu dudi cla cing bd phan giit ring,
cac dau kia cta chi tiét din hudng tac dong trén va chi tiét din hudng tac dong
duéi duge ndi twong tng voi dau trén va dau dudi ciia ciing chi tiét phat dong tac
dong, bo phén giit rang, chi tiét dAn hudng tic dong trén, chi tiét phat dong tac
dong va chi tiét ddn hudng tic dong dudi tao thanh khung din huéng dang khung,
két cdu ranh quay lung vao nhau ma sat lan dugc bd tri trong khung din huéng
dang khung, chi tiét ddn huéng tac dong trén va chi tiét dan hudng tac dong dudi
dugc khoa khit v6i két cdu ranh quay lung vao nhau ma sat lan dé do va didu
chinh huéng tic dong clia bd phan giit ring, va chi tiét ddn hudng tac dong trén
va chi tiét dan hudng tac dong dudi lam ting chidu cao va/hodc chidu rong da

diu chinh ciia bd phén giit rang hodc trong ty.

Rénh ma sét ldn trén bao gdm ranh ma sat 1dn vong phia trén va chi tiét
twong tw, va rdnh ma sat lan dudi bao gom ranh ma sat 1an vong phia duéi hoidc

tuong tu.

Rinh ma sét ldn vOng phia trén va rdnh ma sét 13n vdng phia dudi duoc bd
tri trong khung din huéng dang chit U hoic khung din huéng dang khung hoic
khung din huéng dang tru hodc tuong tu dugc tao ra boi bd phan git ring, chi tiét
din huéng tac dong trén va chi tiét dAn hudng tac dong dudi, chi tiét dn hudng

tac dong trén va chi tiét din hudéng tic dong dudi duwoc khéa twong tmg trén ranh
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ma sét lin vdng phia trén va rinh ma st lin vong phia duéi thong qua b phan
gift rang, chi tiét phat dong tac dong din dong bd phan giir ring hodc chi tiét din
huéng tac dong trén va chi tiét din hudng tac dong dudi dich chuyén qua lai, chi
tiét din hudng tic dong trén va chi tiét ddn hudng tac dong dudi dich chuyén qua
lai theo céch 1an ma sat nhd sy d& ciia ranh ma sét lan vong phia trén va rdnh ma
st 1an vong phia duéi, rinh ma sat lan vdng phia trén duoc khoa khit voi chi tiét
din hudng tac dong trén dé ngan chi tiét ddn hudéng tac dong trén khong lic lu
sang trai va sang phai, rinh ma st lan vong phia du6i dugc khéa khit v6i chi tiét
din huéng tac dong dudi dé ngan chi tiét dAn hudng tac dong dudi khong lic Iuw
sang tri va sang phai, khi chi tiét dAn huéng tic dong trén dich chuyén lén trén,
chi tiét ddn huéng tic dong dudi kéo cang chi tiét dAn hudng tic dong trén thong
qua bod phan giit ring va ranh ma sat lan vong phia dudi dé didu khién chi tiét din
huéng tic dong trén khong dich chuyén 1én trén, va khi chi tiét din hudng tac
dong dudi dich chuyén xubng dudi, chi tiét din hudng tac dong trén didu khién
chi tiét din huéng tac dong dudi khong dich chuyén xubng dudi thong qua ranh

ma sat 1an vong phia trén hoic twong tu.

Céac than lan tai ph?m trén cua chi tiét dan huéng tac dong trén duge gidm
di va cac than lan tai phan du6i cta chi tiét din huéng tac dong dudi duge giam di
dé 1am giam chiu cao ciia co cdu dan huéng ranh quay lung vao nhau, dé lam
giam chidu cao cia bo phan giit ring, s§ cac than lan duoc sir dung giam di bing
céch str dung co cdu din huéng ranh quay lung vao nhau, mot diu tac dong 1on
hon dugc gia cong nho hon hodic mot bd phan giit rang duy nhit c¢6 cing chiéu
cao cit tic dong duge chia thanh nhidu bd phén giit ring, mot 16p duy nhit caa
cac dau tac dong c6 cung chibu cao cit tac dong dugc thay ddi thanh su két hop

cta nhicu 16p cuia cac dau tic dong, cac dau tdc dong nhd ctia mdt dau tac dong
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két hop st dung ctiing nguén cép nang lugng, mdi dau tac dong nhé tao thanh mot
vung tac dong giam di, lyc tdc dong 16n, sy chiu tdc dong nhod hodc tuwong ty tai
mdi 1an, mdi dau tac dong tac dong theo kiéu dich chuyén qua lai ma sat lan, va
nhiu diu tdc dong nho hon ludn phién tic dong vao d4 hodc 16p than hodc céc
d6i tugng dang bt dong cuc hodc da bun ran hodc tuong tu theo kiéu dich chuyén
qua lai ma sat lan, dé sir dung duoc ning lugng tap trung tirc thoi, va nhiéu dau
tac dong tac dong luan phién, bang cach nay khong tao ra su cong hudng va lam

giam kha ning chiu tdc dong va luc lam gly.

Rénh ma st lin vong phia trén va rdnh ma sat 1an vong phia duéi duge bb
tri & dang céc rdnh quay lung vao nhau bén trdi va bén phai Va‘i/hoéc cac ranh quay
lung vao nhau phia duéi va phia trén hodc tuong tu, d& diéu khién cac dich
chuyén sang trai va sang phai va/hodc cac dich chuyén lén trén va xudng dudi

hoic twong ty cta chi tiét din hudng tic dong.

Ranh ma sat lin dang vdng bao gdm cac vanh trdng thit ¢ chai hoic
tuong ty, cac ranh nay dugc bd tri trén vanh tréng thit ¢b chai, cic phéan 18i hoic
cung tron hoidc twong ty khoa véi cac vanh tréng thit ¢d chai dugce bd tri twong
tng trén chi tiét dn hudng tac dong trén va chi tiét din huéng tac dong dudi, va
mdt rinh phia trén ctia vanh trdng thit cb chai phia trén va mdt rinh phia duéi cia
vanh tréng thit c¢b chai phia dudi tao thanh két cdu ranh quay lung vao nhau ma

sat 1an ctia cac vanh trong that co chai.

Ranh quay lung vao nhau ma sét ldn cta cdc vanh tréng thit ¢d chai dugc
bd tri trong chi tiét ddn hudng tac dong trén va chi tiét dAn hudng tac dong dudi,
céc vanh trdng thit ¢d chai didu khién hudng tac dong cta chi tiét din hudng tac

dong thong qua céc ranh, co cdu d& tic dong d& cac vanh tréng thit ¢d chai nho
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mdt & do, phan lyc tac dong ctia ddu tac dong dat vao chi tiét din hudng tac dong
trén va chi tiét din hudng tac dong dudi, cac vanh trong thit cd chai d& va didu
chinh d4u tac dong, cac vanh trdng thét ¢ chai truyén luc d& va phan luc tac dong
t6i & do, va & d3 nay d phan lyc tic dong va luc dd, dé cai thién dang ké hidu

sudt va kéo dai thoi gian st dung cia co cau dan hudéng ranh quay lung vao nhau.

M3i diu cta chi tiét din hudng tic dong trén va chi tiét dan hudng tac
dong dudi duge bb tri tai dAu phia trén va dau phia dudi ciia cling bd phén gitt
rang, cic dau kia cua chi tiét din hudng tic dong trén va chi tiét ddn hudng tac
dong dudi duoc ndi twong mg v6i dau phia trén va dau phia duéi ciia cing chi
tiét phat dong tac dong, bd phén giit ring, chi tiét dAn hudng tac dong trén, chi tiét
phét dong tac dong va chi tiét ddn huéng tac dong dudi tao thanh khung din
huéng dang khung, khung ranh quay lung vao nhau ma sat lan dugc bb tri trong
khung din huéng dang khung, chi tiét din hudng tic dong trén va chi tiét din
hudng tac dong dudi dugc khéa khit véi két clu ranh quay lung vao nhau ma st
lan dé d& va didu chinh hudng tac dong ctia bd phéan gitt rang, chi tiét dAn hudng
tac dong trén va chi tiét din hudéng tic dong dudi lam ting chidu cao va/hoidc
chidu réng dugc diéu chinh hodc twong ty cta bd phan giit ring, dé 1am giam
tuong dbi chiéu cao cia co cdu din dong va lam gidm su hu hong do gdy gy ra
bdi bién do didu chinh nhé cua chi tiét din huéng téc dong 1én co cAu din dong,
va chi tiét dAn hudéng tac dong trén va chi tiét dan hudng tac dong dudi duge cach

ly hodic dugc ndi riéng r& hodc duoc tich hop véi chi tiét phat dong tac dong.

Khung din huéng dang chit U bao gbém chi tiét dAn hudng tic dong bén
trai, chi tiét dAn hudng tac dong bén phai hoic twong ty, than lan din hudng bao
gdm théan lin dAn hudng bén trai, than lin dAn huéng bén phai hodc twong ty, than

lan din huéng duge b tri tai cic mit bén trong cua chi tiét dn hudng tac dong
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bén trai va chi tiét din hudng tac dong bén phai, va than lin ddn hudng bén trai va
than lan din hudng bén phai dugc khoa twong g vai chi tiét din hudng tic dong

bén trai va chi tiét dAn hudng tac dong bén phai.

Piu tac dong bao gdbm bd phan giit ring, cic ring tic dong hodc tuong tu,
bd phén giit ring dugc b tri tai mot diu hodic hai dau cua chi tiét din hudng tac
dong, bo phan gitr ring duoc ndi riéng ré hodc duoc tich hop véi céc ring tac
dong, va bd phén gitr ring dugc ndi riéng r& hodc duge tich hop véi chi tiét dan

hudng tac dong.

Két cdu ranh quay lung vao nhau ma sét lin bao gém hai hodc nhiéu hon
hai vanh tréng thit ¢ chai, hai hodc nhiéu hon hai vanh tréng thit ¢ chai duoc
bé tri trong chi tiét din hudng tic dong trén va chi tiét ddn huéng tac dong dudi
va/hodic trong chi tiét din hudng tac dong bén trai va chi tiét ddn hudng tac dong
bén phai, va cac vanh tréng thit cb chai phia trén va phia dudi va/hodc bén trai va

bén phai diéu chinh huéng tac dong clia chi tiét dAn hudng tac dong.

Thén ldn din huéng bao gdm con lin hodc tuong tu, chi tiét din hudng tac
dong d& con ldn nay, con ldn nay bao gém mdt truc con ldn hodc tuong tu, truc
con lan duge bd tri ngay trong chi tiét dAn huéng tac dong hodc dugc bd tri trong
chi tiét din huéng tic dong thong qua & do hodc dwgc b tri trong chi tiét dan
huéng tac dong thong qua dng truc hodc twong tu, dudng kinh bén ngoai ciia con
1an 16n hon dudng kinh bén ngoai cia chi tiét ddn huéng tac dong, va chi tiét ddn

huéng tac dong duge trang bi con lin tao ra ma sat ldn véi co ciu do tac dong.

Co cdu do tac dong bao gdm hdp phat dong hodc twong tu, diu cia chi tiét

dan huéng tac dong dudi ra duge tir hop phat dong, mét chi tiét bit kin dugc b tri
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gitta chi tiét din hudng tic dong va hop phat dong nay, va doan thu gon ma sat

ctia chi tiét dAn hudng tac dong 12 hinh tru hogic twong tu.

Khi mt can ndi khuyu duoc bb tri gitta chi tiét ddn huéng tic dong trén va
chi tiét ddn huéng tic dong dudi, cac phin thu gon trong hdp phat dong cua chi
tiét dan hudng tac dong trén va chi tiét din hudng tac dong dudi duge gia cong 1a
hinh try, cdc doan dich chuyén qua lai cda chi tiét dan hudng tac dong trén va chi
tiét ddn hudng tac dong dudi trong hdp phat dong duge tao dang hinh vudng hosc
ban nguyét hodc ludi 1iém hodc tam gidc hodc duoc 1am bién dang hoic twong tu,
dé 1am giam khéng gian chiém boi duong kinh cia chi tiét din hudéng tac dong
hinh try, truc khuyu can ndi dugc dat trong khong gian thu gon cua nd, dé lam
giam chiéu cao va/hodic chidu rong cia co cdu din hudng ranh quay lung vao
nhau, dé 1am giam twong tng chiu cao va/hodc chiéu rong ciia dau tic dong dé

lam gidm kha néng chiu tdc dong.

Can nbi khuju dugc bd tri phia sau chi tiét dAn huéng tac dong trén va chi
tiét din hudng tac dong dudi dé lam giam khong gian chiém béi cin ndi khuyu,
va chi ¢6 két cAu ranh quay lung vao nhau ma sat lan duoc dat gita chi tiét dan
huéng tac dong trén va chi tiét dAn hudng tac dong dudi, vi vay lam giam chiéu
cao va thé tich ctia co cdu dén hudng, 1am giam chiéu cao ciia diu tac dong, 1am

giam dién tich tdc dong va lam gidm phan luc tdc dong.

Co céu din huéng ranh quay lung vao nhau c¢6 nhiéu hon mot khung dan
huéng dang chit U va/hosic khung din huéng dang khung va/hoic khung din
huéng dang tru hodc twong tu, chi tiét din hudng tic dong dudi ciia khung dén
huéng dang chit U phia trén dugc tao két ciu dé khit vé6i chi tiét dan huéng tac

dong trén ctia khung din huéng dang chit U phia dudi, ¢é lam giam chidu cao két
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hop ctia khung din huéng dang chit U phia trén va khung din huéng dang chit U
phia duédi va lam giam kha néng chiu tdc dong gdy ra bdi khoang ciach qua 16n
gitta khung din huéng dang chit U phia trén va khung din huéng dang chit U
phia dudi.

Than 1an din huéng bao gdm mot con lan hodc trong tw, con lin nay bao
gom mot banh xe bén ngoai va mot truc con lan, va banh xe bén ngoai va truc con

lan dugc nodi riéng bigt hodc co ket cau lien khoi.

Thén ldn din huéng bao gdm mot con lin hodc trong tu, con lin niy bao
gom mot banh xe bén ngoai va mot truc con ldn, mdt 6 d& hodc mot bac 16t 6 dd
hodc twong tu dugc bo tri gifta banh xe bén ngoai va truc con ldn, va 6 d& hodc

bac 16t 0 d& dugce bo tri tai hai dau hodc phan gitra cia truc con lan.

Co chu chdng gay duoc b tri tai khép ndi cua chi tiét phat dong tac dong

va bd phan giit ring hoic chi tiét din hudng tic dong.

Co cau chong gdy bao gom 0 d& khép ndi, dau noi 14i, khdp ndi nhi€u
chiéu rzeppa, khdp noi nhi€u chi€éu cardan, rinh khéa dang bau, rdnh khéa dang

vong hoic turong tu.

Co ciu din dong bao gdm co ciu din dong truc khuyu hodc co cdu din

dong thay luc hodc co ciu din dong khi nén hodc tuong tu.

Khi céc 16p trén va dudi clia cac ddu tic dong duge bd tri, phin thu gon
trong hop phat dong ciia doan dich chuyén qua lai cta chi tiét dan hudng tac dong
c6 dang tron, phin sat truc dan dong chinh cua chi tiét dAn hudng tac dong 1om,
truc din dong chinh xuyén qua doan 1dm cia chi tiét ddn huéng tac dong dé an

khép dugc véi truc din dong phu, truc din dong chinh din dong truc din dong
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phu quay, truc ddn dong phu din dong din dong can ndi dé tac dong theo cach
dich chuyén qua lai, cdn ndi din dong cic dau tac dong tac dong theo cach dich
chuyén qua lai, va truc din dong chinh va truc din dong phu duogc ndi riéng biét

hodc dugc tich hgp.
Theo mdt sb phwong an, cac hiéu qua cta sang ché 1a:

1. Bing co ciu ranh quay lung vao nhau theo sang ché, ranh ma sat 13n trén duoc
khéa khit voi chi tiét ddn huéng tic dong trén dé ngan chi tiét ddn hudng tac dong
trén khong lc lu sang trai va sang phai, rinh ma sat lan dudi dwgc khoa khit véi
chi tiét ddn huéng tac dong dudi dé ngan chi tiét dAn hudng tac dong dudi khong
lic lu sang trai va sang phai, khi chi tiét din huéng tic dong trén dich chuyén 1én
trén, chi tiét din huéng tic dong dudi kéo cing chi tiét ddn hudng tac dong trén
thong qua bd phan gii ring va ranh ma sat lan dudi dé diéu khién chi tiét din
huéng tic dong trén khong dich chuyén 1én trén, khi chi tiét ddn hudng tac dong
duéi dich chuyén xudng duéi, chi tiét din hudng tac dong trén didu khién chi tiét
din huéng tac dong dudi khong dich chuyén xudng duéi thong qua ranh ma sat
lan trén, khong c6 than lan dugc bd tri tai phan trén cta chi tiét din hudng tac
dong trén va/hodc khong c6 than lin dugc b tri tai phan dudi cia chi tiét din
huéng tac dong dudi, chi tiét ddn hudng tic dong dugc b tri trong khong gian
chiém béi than lan trén va/hodc than lin dudi, va chi tiét dan hudng tac dong trén
va chi tiét ddn huéng tac dong dudi duoc bd tri trong Gng tai hai ddu cta bd phén
gift ring, dé 1am ting twong Ung khoang cach giita chi tiét din huéng tic dong
trén va chi tiét dAn hudng tac dong dudi dé 1am ting chidu cao va/hodic mé rong
lwc diéu chinh ddi v&i bo phén gift ring va lam gidm tuong tng chidu cao va/hoic
chidu rong cia bd phan giir ring dé 1am giam twong tng chiéu cao cua co ciu din

huéng dé 1am giam kha ning chiu tic dong gdy ra boi chiéu rong quéa 16n hoic
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chidu cao qué 16n ctia bd phan giit ring, chi tiét dAn hudng tac dong trén va chi
tiét dAn hudng tac dong dudi c6 thé duge bd tri tai cac diém c6 khoang cach cuc
dai tai hai bén cuia bo phan giit ring, dé lam ting md-men d& cho bo phan giit
rang va céi thién luc ngang ciia bd phén giit rang dé kéo dai thoi gian sir dung ctia

dau tac dong, co cdu dan hudng va co ciu dan dong.

2. Thén lan tai phdn trén cta chi tiét dAn hudng tac dong trén duoc di chuyén va
than 13n tai phin dudi cia chi tiét ddn hudng tac dong dudi duge di chuyén dé
1am giam chiéu cao cta co cdu din huéng ranh quay lung vao nhau, dé 1am giam
chidu cao cia bd phén gift rang, sb than lin dwoc sir dung giam di bang cach sir
dung co ciu din huéng ranh quay lung vao nhau, dau tic dong 16n hon dugc gia
c6ng nhd hon hodc mdt bd phan gifr rang duy nhét c6 ciing chiéu cao cit tic dong
duoc thay dbi thanh nhidu bd phan giir ring, mot 16p duy nhét cta cac dau tac
dong co6 ciing chidu cao cét tac dong duoc thay ddi thanh sy két hop ciia nhidu 16p,
cac diu tac dong nhod cia mot dau tac dong két hop sir dung cling ngudn phat
dong, mdi diu tc dong nho tao ra dién tich tac dong giam di, luc tac dong 16n va
su chiu tdc dong nho tai mdi thoi diém, nhidu dau tac dong nhd hon tac dong luan
phién vao d4 hodc céc 16p than hodc cac dbi tuong dang bot dong cuc hodc dé bun
ran hodic tuong tu theo cach dich chuyén qua lai ma sét lan, dé dat dugc viée st
dung cdng sudt tap trung tirc thoi, va nhidu dau tac dong tac dong luan phién, nho
d6 khong tao ra cong hudng, 1am gidm dang ké su chiu tac dong va luc lam gay,

giam ti€u thu ndng lvong va cdi thién hi€u sudt an toan cta thiét bi.

3. Nhidu diu tic dong nhé hon tac dong ludn phién vao da hodc cac 16p than hodc
cac dbi tuong dang bodt dong cuc hodc da bun rén hoic tuong tu theo cach dich
chuyén qua lai ma sat lin & tin suét cao, d& dat duoc viée sir dung cong sudt tap

trung tirc thoi, va nhidu dau tic dong tac dong luan phién, bing cach nay khong
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tao ra cOng hudng, lam gidm kha ning chiu tdc dong va luc lam gdy va cai thién

hiéu suat.

4. Két cdu ranh quay lung vao nhau ma sat lin cta cdc vanh tréng thit c6 chai
duoc bb tri trong chi tiét din hudng tac dong trén va chi tiét din hudng tac dong
dudi, cac vanh tréng thit ¢b chai diéu khién hudéng tac dong cua chi tiét dan
huéng tac dong thong qua céc rinh, co cdu d tic dong d& cac vanh trdng thét ¢b
chai thong qua 6 d, phan lyc tac dong ciia ddu tic dong dugc dat 1én chi tiét dén
huéng tac dong trén va chi tiét dAn hudng tic dong dudi, cac vanh trong that cd
chai d& va diéu chinh diu tac dong, cac vanh tréng thit ¢b chai truyén luc d& va
phan lyc tac dong 1én b do, va b do do phén lyc tac dong va luc 4o, dé lam giam
dang ké su co mon cia co cdu din hudng rinh quay lung vao nhau va kéo dai

dang ké thoi gian sir dung ctia co ciu din hudng ranh quay lung vao nhau.

5. BO phan giit ring, chi tiét ddn hudéng tac dong trén, chi tiét phat dong tac dong
va chi tiét din hudng tac dong dudi cho khung din huéng dang khung, két cdu
ranh quay lung vao nhau ma sat lin dwgc bd tri trong khung din huéng dang
khung, chi tiét din hudng tic dong trén va chi tiét ddn hudng tac dong dudi duoc
khéa khit v6i két cdu ranh quay lung vao nhau ma séat lan dé d& va diéu chinh
huéng tac dong ctia bd phén gitr ring, va chi tiét din hudng tac dong trén va chi
tiét ddn hudng tac dong dudi lam ting chidu cao va/hodc chiéu rong duge diéu

chinh cia bd phén giit ring, d¢ lam gidm chi€u cao ctia dau tac dong thém nita.

6. Co cdu do tac dong bao gdm hop phat dong, dau cta chi tiét din hudng tac
dong duge dudi thing ra tir hop phat dong, chi tiét bit kin dugc b tri gitra chi tiét

din hudng tac dong va hop phat dong, doan thu gon ma sét ctia chi tiét ddn huéng
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tac dong 1a hinh tru, cho phép 1am kin, va két cdu tru c6 dd bén cao va kha ning

chiu mai mon 16n.

7. Khi cin ndi khuyu duoc bb tri giira chi tiét din hudng tac dong trén va chi tiét
din hudéng tac dong dudi, cac phan thu gon trong hdp phat dong ctia chi tiét din
huéng tic dong trén va chi tiét dAn hudng tac dong dudi dugc gia cong 14 hinh try,
cac doan dich chuyén qua lai ctia chi tiét din hudng tic dong trén va chi tiét dan
huéng taic dong dudi trong hop phat dong dugc tao dang hinh vudng hodc ban
nguyét hodc ludi 1iém hoidc tam giac hodc dugc lam bién dang, dé lam giam
khong gian chiém béi duong kinh cta chi tiét dAn huéng tac dong hinh try, truc
khuyu can nbi duoc dit trong khong gian nho cia né, dé 1am giam thém chidu cao
va/hodc chidu réng cia co cdu din huéng rinh quay lung vao nhau, dé tiép tuc
lam giadm thém nira chidu cao va/hodc chidu rong cta dau tac dong dé lam giam

kha néng chiu tdc dong.

8. Can ndi khuyu dugc bb tri phia sau chi tiét din hudng tac dong trén va chi tiét
dan huéng tac dong dudi dé 1am giam khong gian chiém béi can ndi khuyu, va
chi c¢6 két cdu ranh quay lung vao nhau ma sat lin dwoc dit giita chi tiét dan
huéng tac dong trén va chi tiét din huéng tac dong dudi, vi vdy 1am gidm chidu
cao va thé tich ctia co cdu din hudng, chidu cao ciia diu tac dong c6 thé giam di
dén nho hon 400 mm, mot dau tac dong nhé hon dugce st dung dé khai thac céc
vét liéu mong va thip, va nhidu du tac dong nhé hon duge két hop dé khai thac
c4c vit liéu day va cao, vi vy gia ting luc diéu chinh cta co cdu dan huéng rinh
quay lung vao nhau ma sat lan trén cac dau tac dong, va cho phép két hop nhiéu
dAu tac dong v6i cac chiéu cao thip dé st dung cing ngudn phat dong dé tac dong

va pha v& d4 hodc bé tong hodc da bun ran hodc twong tu & tan suat cao, d€ thuc
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su dat dugc cac chirc ning nay cua may khai thac tic dong dich chuyén qua lai vi

khai thac hi¢u qua va nhanh d4, pha v bé tong.

9. Chi tiét din huéng tac dong dudi cia khung dan hudng dang chit U phia trén
duoc tao két ciu dé khit voi chi tiét ddn hudéng tic dong trén cia khung din
huéng dang chit U phia du6i, @& 1am giam chiéu cao két hop ciia khung dén
huéng dang chit U phia trén va khung din huéng dang chit U phia duéi va lam
giam kha ning chiu tdc dong gy ra béi khoing cach qui 16n gitta khung dan

huéng dang chit U phia trén va khung dan huéng dang chit U phia duéi.

10. Co chu chéng gy dugc bd tri tai khép ndi cua chi tiét phat dong tac dong va
bd phan giit ring hoic chi tiét dn huéng tac dong, va co cdu chdng giy bao vé
hidu qua chi tiét phat dong tdc dong va tranh hu hong do phan luc tic dong 1én chi

tiét phat dong tac dong.

11. Khi céc 16p trén va dudi cta cac ddu tic dong duoc bé tri, phan thu gon trong
hop phat dong cta doan dich chuyén qua lai cta chi tiét ddn hudng tic dong co
dang tron, phan khit v6i truc ddn dong chinh cta chi tiét dn hudng tac dong 1a
16m, truc dan ddng chinh xuyén qua doan 1dm cua chi tiét din hudng tac dong dé
an khép dugc véi truc dan dong phu, truc ddn dong chinh din dong truc din dong
phu quay, truc din dong phu din dong cin nbi dé tac dong theo cach dich chuyén
qua lai, cAn ndi din dong cac diu tac dong dé tac dong theo cach dich chuyén qua
lai, va hinh dang ctia chi tiét d4n hudng tac dong duogc thay dbi dé tiép tuc giam
chiéu cao két hop ciia cac diu tac dong, bang cach nay dam bao su két hop linh

dong va sang tao cta cac dau tdc dong.

12. Chi tiét d4n huéng tac dong trén va chi tiét ddn hudng tic dong dudi dich

chuyén qua lai theo céch lan ma sat qua ranh ma sat lan vong phia trén va rdnh ma
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st lan vong phia dudi, ranh ma sat lan vong phia trén dugc khoa khit véi chi tiét
dan hudng tac dong trén dé ngin chi tiét dAn hudng tac dong trén khéng lic lu
sang trai va sang phai, rinh ma sat lan vong phia dudi dugc khoa khit véi chi tiét
din huéng tac dong dudi dé ngan chi tiét ddn hudng tac dong dudi khong lac lu
sang trai va sang phai, do rdnh ma sat lin vong phia trén va rdnh ma sét lin vong
phia dudi, cac chi tiét dan hudng tdc dong hoat dong & trang thai lan ma sat, va
cac chi tiét dan hudng tac dong dugc diéu khién dé lic v sang trai va sang phai
qua cac két cAu 1in ma sat dé 1am giam dang ké kha nang chiu ma sat trong khi
tac dong dich chuyén qua lai cta du tac dong va cdi thién hiéu suét tac dong cta

no.

13. Thén lan din huéng dugc tao két cAu lam vanh tréng thit c¢d chai, mot ranh
hodc phan 16i duge bd tri trén vanh tréng thit ¢d chai, mot phan 16i hodc ranh
duogc khoa khit v6i vanh trdng thit ¢d chai duoc bé tri twong tmg trén chi tiét dan
huéng tac dong, vanh tréng thit cd chai dugc bb tri trong chi tiét ddn hudng tac
dong dé d& vanh trdng thit ¢b chai théng qua than hop hodc gid, vanh trong thit
cb chai didu khién hudng tac dong clia chi tiét din hudng tac dong thong qua rinh
hodc phan 151, va dién tich tiép xtic giita bé mit ciia vanh tréng thét cb chai va bé

miit ctia chi tiét din hudng tac dong 1 da 16n dé khong tao ra sy co mon cuc bo.

14. Hai hoic nhiéu chi tiét dAn hudng tac dong duge bd tri trén than hop hodc gia,
mdi chi tiét din hudng tac dong duge ndi véi hai ddu cta cing bd phan giit ring,
cac chi tiét dan hudng tac dong dugce b tri 1ién ké phia trén va phia dudi va/hoac
bén trdi va bén phai, va chi tiét phat dong tic dong din dong bd phan giit ring
dich chuyén qua lai d phan chia su chiu tic dong dugc tao ra bai kich ¢ qua 16n
ctia bo phan giit ring va/hoic khoang cach qué 16n giira céc chi tiét dAn hudng tac

dong cua cac bd phan giit rang.
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15. Chi tiét din hudng tac dong la chi tiét phat dong tac dong dang chit U, mot
con 13n din hudng dugc bd tri trong chi tiét phat dong tac dong dang chir U, va
con lin din hudng d& chi tiét phat dong tac dong dang chir U dé tac dong theo
cach dich chuyén qua lai, d 1am tiang chiéu rong va/hodc chiéu cao nbi ciia dau

hé cua chi tiét phat dong tac dong dang chir U va bd phan giit ring.

16. O d& hoic bac 16t & do duogc bd tri tai hai dau cia truc con lin dé 1am tang kha
nang d& cla truc con lan, vi vay thich hop véi thiét bi c6 luc tac dong 16n, tan suét

tdc dong cao va phan luc tac dong 16n.
17. Thén con ldn va truc con lan dugc tich hop, vi vay do bén két cAu cao.

18. Co ciu chéng gdy duge bd tri tai khép ndi clia co cau dan dong va dau tac
dong, va co cau chong gdy ngan can hi¢u qua phan lyc tdc dong khong pha héng
can ndi va co cau din dong tac dong va dém d6i v6i su rung tic dong trén hop tac

dong.

19. Két cdu ranh quay lung vao nhau ma sat lan ting cuong dang ké lyc chéng
gdy ctia mdi bd phan gitt ring, 0 bén chdng gy cia né duge cai thién dén hon
hai 14n, su linh hoat ciia cic may khai thac két hop véi cac chiéu cao khac nhau
dwoc cai thién dang ké, két cdu ranh quay lung vao nhau ma sat lan giam dang ké
thé tich va chiéu cao cia mot ddu tic dong duy nhét, d& cho phép diu tac dong
thich tng dé khai thac vat lidu véi cac dd cao khac nhau, béng cach lam gidm kha
ning chiu tic dong va cai thién luc tic dong, cac may khai thic mo c6 thé khai
thac cac vat licu c6 d) ciing khéc nhau va két cdu bé mat khac nhau, vi vay gidm
thiéu dugc han ché dbi v6i cac may khai thac mé 14 khong thé khai thac d4, va mo

rong pham vi ing dung cia cdc may khai thac mé.
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Céac phuong 4n cu thé thuc hién sang ché dugc yéu cau bao hd duge giai

thich dudi day.

Theo phuong 4n thir nhét thuc hién sang ché, phuong phép ting chiéu cao
va/hodic chidu rong va diéu chinh ddu tac dong bang cach sir dung rinh quay lung
vao nhau duoc dé xuét, bao gdm: ranh ma sét lan phia trén va ranh ma sat lan phia
dudi duge bd tri, ddy ranh cla ranh ma sat 13n phia trén va day ranh ciia ranh ma
sat 1an phia dudi dugc bd tri theo cach quay vao nhau dé tao thanh két cAu rinh
quay lung vao nhau ma sat lan, chi tiét dAn huéng tac dong phia trén dugc bd tri
trén bé mit 16m cuia rdnh ma sat lan phia trén, chi tiét din hudng tic dong phia
dudi duge bb tri trén bé mit 16m cta ranh ma sét 1an phia dudi, chi tiét dan hudng
tac dong phia dudi duogc cb dinh tai ddu dudi ciia bd phén gitr riang, chi tiét dan
huéng tac dong phia trén dugc cb dinh tai dau phia trén ctia bd phén giit ring,
ranh ma sat lan phia trén va ranh ma sét l3n phia dué6i dugc bb tri trong khung dan
huéng dang chit U hoic khung din huéng dang khung ho#c khung din huéng
dang tru dugc tao ra bdi by phén gitt rang, chi tiét din hudng tac dong phia trén
va chi tiét ddn hudng tac dong phia dudi, chi tiét din hudéng tac dong phia trén va
chi tiét din hudéng tac dong phia dudi khit trén rinh ma sét ldn phia trén va ranh
ma sat lan phia dudi théng qua bd phéan giit ring, chi tiét phat dong tic dong dan
dong bd phan giit ring hodc chi tiét din hudéng tac dong phia trén va chi tiét din
huéng tac dong phia dudi dich chuyén qua lai, chi tiét ddn huéng tac dong phia
trén va chi tiét dAn huéng tic dong phia dudi dich chuyén qua lai theo cach lan
ma sat bang ranh ma st lan phia trén va rdnh ma st 1an phia duéi, ranh ma sat
lan phia trén khoa khit v6i chi tiét ddn hudng tac dong phia trén dé ngan chi tiét
din huéng tic dong phia trén lic lu sang trai va sang phai, rinh ma sét lan phia

duéi khoa khit véi chi tiét din huéng tic dong phia dudi dé ngin chi tiét din
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hudng tac dong phia dudi lic lu sang trai va sang phai, khi chi tiét dan hudng tac
dong phia trén di chuyén 1én trén, chi tiét ddn huéng tac dong phia dudi kéo cing
chi tiét dan hudng tc dong phia trén thong qua bo phén giit ring va rinh lin ma
sét phia duoi dé didu khién chi tiét din huéng tac dong phia trén khong di chuyén
1én trén, khi chi tiét ddn hudng tic dong phia dudi di chuyén xudng duéi, chi tiét
din huéng tac dong phia trén diéu khién chi tiét ddn huéng tic dong phia dudi dé
khong di chuyén xubng dudi thong qua rdnh ma sat lin phia trén, khong c6 than
lan duoc bd tri tai phdn phia trén cia chi tiét dAn huéng tic dong phia trén
va/hodc khong c6 than lin duge bd tri tai phan phia dudi ctia chi tiét dAn hudng
tac dong phia dudi, chi tiét din huéng tic dong dugc b tri trong khong gian
chiém béi than lan phia trén va/hodc than lan phia duéi, va chi tiét din hudng tic
dong phia trén va chi tiét ddn hudéng tic dong phia dudi dugc bb tri trong tng tai
hai ddu cta bd phan gifr ring, dé 1am ting tuong Gng khoang cach giita chi tiét
din hudng tic dong phia trén va chi tiét din hudéng tic dong phia dudi dé ting
dugc chidu cao va/hoic mé rong luc diéu chinh cho bd phan giir ring va giam
duge chiéu cao va/hodc chiéu rong clia bd phén gitt ring dé 1am gidm su chiu tac

dong gay ra bdi chicu rong qué 16n hodc chi€u cao qué 16n cua bd phén giit rang.

Theo phuong 4n thir hai thuc hién sang ché, thiét bi dé ting chiéu cao
va/hodc chidu rong va diéu chinh diu tac dong bang cach sir dung rinh quay lung
vao nhau, dé thuc hién phuwong phap tang chiéu cao va/hodc chidu rong va diéu
chinh ddu tic dong bang cach st dung ranh quay lung vao nhau dugc dé xuit,
trong do6 thiét bi dé tang chidu cao va/hodc chidu réng va diéu chinh diu tic dong
bing céach sir dung rinh quay lung vao nhau bao gdm co cdu dan hudng rinh quay
lung vao nhau, co cdu do tac dong, co cdu din dong va diu tac dong, dau tac dong

bao gdbm bd phan giit ring, co ciu din huéng ranh quay lung vao nhau bao gém
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két cdu ranh quay lung vao nhau ma st lan va chi tiét din huéng tac dong, két
cAu rAnh quay lung vao nhau ma sat lin bao gdm rinh ma sét lan phia trén va rinh
ma sat ldn phia dudi, rinh ma sat 1&n phia trén va rnh ma sat lan phia dudi bao
gdm c4c than lan din hudng, chi tiét din hudng tac dong bao gdm chi tiét dan
huéng tac dong phia trén va chi tiét din huéng tac dong phia dudi, chi tiét din
hudng tac dong phia trén va chi tiét din hudng tac dong phia duéi duoc cb dinh
twrong Ung tai hai ddu ctia ciing bd phén gift ring, khong c6 than lin din hudéng
duge bd tri & bén ngoai cia phin phia trén cta chi tiét din huéng tic dong phia
trén, khong c6 than lin dan hudng duge b tri & bén ngoai ciia phan phia dudi clia
chi tiét ddn hudng tac dong phia dudi, chi tiét din hudng tic dong phia trén khit
trong ranh ma st lan phia trén va chi tiét din huéng tac dong phia duéi khit trong
ranh ma sat lan phia duéi dé tao thanh co cdu din huéng ranh quay lung vao nhau,
co chu do tac dong do két chu ranh quay lung vao nhau ma sat lan, co cdu din
dong bao gdm chi tiét phat dong tac dong, chi tiét phat dong tac dong duge nbi
v6i bd phén giir ring hodc chi tiét dAn hudéng tic dong, chi tiét phat dong tac dong
dan dong chi tiét dAn hudng tac dong va/hodc bd phan giit ring dich chuyén qua
lai theo cach 13n ma sét, két cAu ranh quay lung vao nhau ma sat lin do chi tiét
din huéng tac dong dich chuyén qua lai theo cach lin ma sét, chi tiét din hudéng
tac dong dugc b tri trong khong gian chiém béi than 1in din huéng bén ngoai,
chi tiét din hudng tac dong lam ting chidu cao va/hodc chidu rong diéu chinh cla
dau tac dong, va két cdu ranh quay lung vao nhau ma sat 13n va chi tiét dan huéng

tac dong diéu chinh hudng dich chuyén qua lai ctia bd phan gitr ring.
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Mo ta van tat cac hinh vé

Fig.1 13 hinh v& két cu cta thiét bi dé tang chiéu cao va/hoic chidu rong
va didu chinh ddu tic dong bang cach sir dung ranh quay lung vio nhau trong

phuong én 1;
Fig.2 12 hinh v& két c4u ctia d4u tac dong trong phurong 4n 1;

Fig.3 1a hinh v& két cau bo tri ciia rinh ma sat 1dn 10m phia trén va rdnh ma

sat lan 1dm phia dudi trong phuong an 1;
Fig.4 12 hinh v& két c4u ctia con lan trong phuong an 1;
Fig.5 14 hinh chiéu dimg ctia phuong 4n 2;
Fig.6 14 hinh chiéu dting ctia phuong 4n 3;
Fig.7 13 hinh v& két cdu bd tri ctia ngudn phat dong trong phuong 4n 3;
Fig.8 13 hinh chiéu dimg ciia phuwong 4n 4;
Fig.9 14 hinh chiéu dtmg ctia phuong 4n 5;
Fig.10 12 hinh v& két cdu bd tri cia ranh trong phwong 4n 6;
Fig.11 13 hinh v& két cAu ctia vanh tréng thit cb chai trong phwong 4n 6;
Fig.12 14 hinh chiéu ding ciia phuong 4n 7;
Fig.13 13 hinh v& két cAu bd tri ciia co cAu din dong trong phwong an 7;
Fig.14 12 hinh v& két cdu ctia vanh tréng thit c¢b chai trong phuong an 7;

Fig.15 12 hinh v& két cdu ctia con lin trong phwong an 7;
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Fig.16 12 hinh chiéu démg ctia phuong 4n 8;

Fig.17 12 hinh chiéu dtng ctia phuong 4n 9;

Fig.18 1a hinh v& mét két ciu khéc cia diu tac dong trong phuong an 9;
Fig.19 13 hinh chiéu dtng ctia phuong 4n 10;

Fig.20 1 hinh chiéu ding ctia phuong 4n 11;

Fig.21 13 hinh chiéu ding ctia phwong 4n 12;

Fig.22 1a hinh chiéu ding ctia phuong 4n 13;

Fig.23 1a hinh chiéu ding cta phuong 4n 14;

Fig.24 13 hinh chiéu duing cta phuong 4n 15;

Fig.25 1a hinh chiéu ding cta phuong 4n 16.

Trén cac hinh v&, 1: rdnh ma sat 1an 16m phia trén; 2: chi tiét dan hudng tac
dong dudi; 3: diu tac dong; 4: bd phan giit ring; 5: chi tiét ddn hudng tac dong
trén; 6: than lan din hudng; 7: chi tiét din hudéng tac dong; 8: chi tiét phat dong
tac dong; 9: co cAu din dong; 10: két cdu ranh quay lung vao nhau ma sét lan; 11:
ranh ma sat 13n 1dm phia dudi; 12: co cdu d& tac dong; 13: rinh ma sét lan vong
phia trén; 14: ranh ma st lan vong phia duéi; 15: khung dan hudng dang chir U;
16: than lan; 17: dau tac dong két hop; 18: ngudn phat dong; 19: dau tac dong nho;
20: phﬁn 16i; 21: vanh tréng that cb chai; 22: ranh; 23: & d&; 24: con lan; 25: truc
con ldn; 26: banh xe bén ngoai; 27: chi tiét dan hudéng tdc dong bén dudi; 28: than
lan din huéng bén trai; 29: than lan din hudng bén phai; 30: chi tiét dAn hudng

tac dong bén phai; 31: ring tac dong; 32: chi tiét bit kin; 33: hop phat dong; 34:
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tru; 35: cAn ndi khuyu; 36: phan dang ludi 1iém; 37: co cAu din hudng ranh quay
lung vao nhau; 38: khung din huéng dang khung; 39: co chu chdng gay; 40: truc

dan dong chinh; 41: phin dang 16m.
M3 ta chi tiét sang ché

Céac phuong an uu tién thyc hién sang ché s& duge minh hoa chi tiét dudi

day cung véi céc hinh v€ kém theo.
Phuong én 1

Céac hinh v& tir Fig.] dén Fig.4 thé hién phuong phép ting chiéu cao
va/hodic chidu rong va didu chinh diu tac dong bing cach sir dung ranh quay lung
vao nhau va thiét bi dé thuc hién phuong phap ting chiéu cao vi/hoic chiéu rong
va didu chinh diu tic dong bang cach st dung rinh quay lung vao nhau theo
phuong én 1, thiét bi dé tdng chiu cao va/hoic chiéu rong va diéu chinh dau tac
dong bang cach st dung rdnh quay lung vao nhau bao gém co cdu din huéng
rdnh quay lung vao nhau 37, co cdu do tac dong 12, co cu dan dong 9, dau tac
dong 3 va tuong tu, trong d6 dau tac dong 3 bao gdm bd phan giit ring 4 va tuong
twr, co cu dan hudng ranh quay lung vao nhau 37 bao gdm két cdu ranh quay lung
vao nhau ma sét ldn 10, chi tiét ddn hudng tac dong 7 va twong tu, két cdu ranh
quay lung vao nhau ma sét lan 10 bao gdm rinh ma sat lan trén 22, rdnh ma sat
lan dudi 22 va tuong ty, rdnh ma st 1an trén 22 va rdnh ma séat lan dudi 22 bao
gdm c4c than lan din hudng 6 va twong tu, chi tiét din huéng tac dong 7 bao gdm
chi tiét dAn hudng tac dong trén 5, chi tiét dAn hudng tac dong dudi 2 va tuong tu,
chi tiét dAn hudng tac dong trén 5 va chi tiét dan hudng tic dong dudi 2 duge cb
dinh twong {mg tai hai dau cta cing bd phan gitt ring 4, khong c6 than lan din

huéng 6 duge bd tri & bén ngoai ciia phén trén cua chi tiét dAn hudng tic dong
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trén 5, khong c6 than lin din hudng 6 dwoc bd tri & bén ngoai clia phan dudi cia
chi tiét din hudng tac dong dudi 2, chi tiét ddn hudng tic dong trén 5 duge khoa
trong ranh 22 ma sat lan trén va chi tiét dan hudng tac dong dudi 2 duge khoa
trong ranh 22 ma sat lan dudi dé tao thanh co cdu din huéng ranh quay lung vio
nhau 37, co cdu do tac dong 12 d& két cu ranh quay lung vao nhau ma sat lan 10,
co cdu din dong 9 bao gdm chi tiét phat dong tac dong 8 va tuong tu, chi tiét phat
dong tac dong 8 dugc nbi v6i bd phén giit ring 4 hodc chi tiét dn hudng tac dong
7, chi tiét phat dong tac dong 8 din dong chi tiét din huéng tac dong 7 va/hodc bo
phén giit rang 4 @& dich chuyén theo cach lin ma sét, két cdu ranh quay lung vao
nhau ma st 1an 10 do chi tiét din hudng tac dong 7 dé dich chuyén theo cach lin
ma sat, chi tiét ddn hudng tac dong 7 duogc dit trong khdng gian chiém boi than
lan din hudng 6 bén ngoai, chi tiét din hudng tic dong 7 lam ting chiéu cao
va/hodc chidu rong diéu chinh cia ddu tac dong 3, va két cdu ranh quay lung vao
nhau ma sat lan 10 va chi tiét din hudng tac dong 7 diéu chinh hudng dich chuyén

qua lai cua b phén gitt rang 4.

Ranh 22 ma sat lin trén bao gdm ranh ma sat lin vong phia trén 13 va
twong ty, va ranh 22 ma sat 1in dudi bao gdm ranh ma sat lan vong phia duéi 14

va tuong tu.

Co ciu din dong 9 1a co cdu din dong truc khuyu 9, va co cdu dan dong 9
cling co thé 1a co cdu din dong thuy luc 9 hodc co cau dan dong khi nén 9 hodc

tuong tu.
Theo cc phurong 4n wu tién, sang ché con bao gdm cac phuong phép sau:

Phuong phép 1
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Ranh 22 ma sat 13n trén, ranh 22 ma sat lin dudi va tuong tu dugc b tri,
day réinh cuia rdnh 22 ma sat 1an trén va ddy ranh cia rdnh 22 ma sat lan dudi duge
bd tri theo cach quay lung vao nhau dé tao thanh két céu ranh quay lung vio nhau
ma sét ldn 10 va tuong ty, chi tiét din hudéng tac dong trén 5 duge bd tri trén bé
mat 16m cta ranh 22 ma st lan trén, chi tiét dan hudng tac dong dudi 2 va tuong
tu dugc b tri trén bé mat 1dm cia ranh 22 ma sat lan dudi, chi tiét dan hudng tac
dong dudi 2 dugc c¢d dinh tai dau dudi va tuong tu cia bd phan gitt rang 4, chi tiét
dan hudng tac dong trén 5 dwoc cd dinh tai ddu trén ciia bo phan giit ring 4, rdnh
22 ma sét 13n trén va rinh 22 ma sat lan dudi dugc bd tri trong khung din huéng
dang chit U 15 hodc khung din huéng dang khung hodc khung din huéng dang
tru hodc tvong tu dugc tao ra bdi bd phan giit rang 4, chi tiét dan hudng tac dong
trén 5 va chi tiét din hudng tac dong dudi 2, chi tiét din hudng tic dong trén 5,
chi tiét dAn huéng tac dong dudi 2 va tuong tw dugc khoa tuong ting trén ranh 22
ma sat lan trén, ranh 22 ma sét ldn dudi va tuong tu qua bd phén gilt rdng 4, chi
tit phat dong tic dong 8 dan dong bd phén gitt ring 4 hodc chi tiét ddn hudng tac
dong trén 5 va chi tiét ddn hudng tac déng dudi 2 va tuong tw dugc dich chuyén
qua lai, chi tiét ddn hudng tac dong trén 5 va chi tiét din hudng tic dong dudi 2
dich chuyén qua lai theo cach lan ma st bing ranh 22 ma sat lin trén, rdnh 22 ma
sat lan dudi va tuong tu, rdnh 22 ma sat lan trén duge khoa khit véi chi tiét dan
huéng tac dong trén 5 dé ngan chi tiét ddn hudng tac dong trén 5 khong lic lu
sang trai va sang phai, rinh 22 ma sat lin duéi dugc khéa khit véi chi tiét dén
hudng tac dong dudi 2 dé ngan chi tiét ddn hudng tac dong dudi 2 khong lic Iu
sang trai va sang phai, khi chi tiét din hudng tac dong trén 5 dich chuyén 1én trén,
chi tiét din hudng tac dong dudi 2 kéo cang chi tiét din hudng tac dong trén 5
qua bd phén gift ring 4, ranh 22 ma sat lan dudi va twong tu dé didu khién chi tiét

din hudng tac dong trén 5 khong dich chuyén 1én trén, khi chi tiét din huéng tac
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dong dudi 2 dich chuyén xudng dudi, chi tiét din hudng tac dong trén 5 didu
khién chi tiét ddn huéng tac dong dudi 2 khong dich chuyén xudng dudi qua rénh
22 ma sat lan trén va twong tu, khong c6 than lan 16 dugc bd tri tai phén trén chi
tiét dAn hudng tac dong trén 5 va/hodc khong c6 than lan 16 duge bd tri tai phin
dudi cta chi tiét dan huéng tac dong dudi 2, chi tiét ddn hudng tac dong 7 duge
bb tri trong khong gian chiém boi than ldn 16 trén va/hodc than lin 16 dudi, va
chi tiét ddn hudng tac dong trén 5, chi tiét ddn hudng tac dong dudi 2 va twong tu
duoc b tri twong Ung tai hai ddu ctia by phén gitt ring 4, dé 1am ting twong Ung
khoang cach giira chi tiét din huéng tic dong trén 5 va chi tiét ddn hudng tac
dong dudi 2 dé tang chidu cao va/hodc chidu rong luc diéu chinh dbi véi bd phan
gift ring 4, va chiéu cao va/hodic chiu rong ctia bd phan giit ring 4 dugc giam di
twrong Gmg dé lam giam kha ning chiu tic dong gdy ra bsi chidu rong qua 16n

hodc chiéu cao qué 16n ciia by phén giit ring 4.
Phuong phap 2

Thén 13n 16 tai phan trén cta chi tiét ddn hudng tac dong trén 5 duoc di
chuyén va than lan 16 tai phan dudi cua chi tiét dAn hudng tac dong dudi 2 duoc
di chuyén dé lam giam chiéu cao ctia co cdu din huéng ranh quay lung vio nhau
37, dé 1am giam chiéu cao ctia bd phan giit ring 4, sd lugng than 1in 16 dugc st
dung giam di bing cach st dung co cdu din huéng rinh quay lung vao nhau 37,
dAu tac dong 3 16n hon dugc gia cong nhé hon hodc mét bd phén giit ring duy
nhét 4 c6 ciing chiéu cao cit tic dong dwgc thay dbi thanh nhiéu bd phén giit ring
4, mét 16p duy nhét ciia cac dau tac dong 3 véi cung chidu cao cit tic dong duoc
thay d6i thanh su két hop clia nhiéu 16p dau tac dong 3, cac dau tac dong nhé 3
clia ddu tac dong két hop 17 sir dung ciing ngudn phéat dong 18 va twong tw, mdi

dAu tac dong nho 3 tao ra dién tich tac dong giam di, luc tdc dong 16n hon va su
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chiu tic déng nho tai mdi thoi diém, mdi dau tac dong 3 tac dong theo cach dich
chuyén qua lai ma sat lan, va nhiéu dau tic dong 19 nhé hon tac dong luan phién
vao d4 hodc cac 16p than hodc céc dbi tugng dang bt dong cuc hodc da bun rin
hoic twong tu theo cach dich chuyén qua lai ma sat lan, dé dat dugc muc dich st
dung cbng suét tap trung tirc thoi, va nhiu diu tac dong 3 tac dong ludn phién,
bing cach nay khéng tao ra cong hudng va 1am gidm kha ning chiu tac dong va

luc lam gay.
Phuong phép 3

Ranh 22 ma sat lan trén va ranh 22 ma sat lan dudi duge bd tri & dang la
cac rdnh quay lung vao nhau bén trai va bén phai va/hodc céc rdnh quay lung vao
nhau phia du6i va phia trén va twong ty, dé diéu khién dich chuyén sang trai va

sang phai va/hodc 1én trén va xudng dudi cia chi tiét din hudng tac dong 7.
Phuong phép 4

PAu tic dong 3 16n hon va tuong ty dugc gia cong nhd hon hodc dau tac
dong 3 16n hon duoc phan chia thanh nhidu dau tac dong 19 nhé hon, mét diu tac
dong 19 nhé hon hoic nhiéu déu tic dong 19 nho hon tic dong & tan sut cao dé
tang cuong luc tac dong, va mdi dau tic dong 3 tac dong theo cach dich chuyén
qua lai ma sat lin, nhidu dau tac dong 19 nhé hon tac déng luan phién d4 hoic cac
16p than hodc céc dbi tuong dang bot dong cuc hodc da bun rén hoic tuong tu
theo cach dich chuyén qua lai ma sét lan, dé dat duoc muc dich st dung cong suét
tap trung tirc thoi, va nhiéu dau tac dong 3 tac dong ludn phién, bang cach nay
khoéng tao ra cdng huong, lam gidam kha ndng chiu tdc dong va luc lam giy va

tuong tu va cdi thién hi€u suat.
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Phuong phép 5

Két cdu ranh quay lung vao nhau ma sat lan 10 dwgc tao két cdu 1a két cAu
rdnh quay lung vao nhau ma sat lan 10 cua cdc vanh trbng that ¢ chai 21 va
tuong tu, cac ranh 22 va tuong tu duge bd tri trén cac vanh tréng thit cb chai 21,
cac phan 181 20 hodc cung tron hodc twong tu khoa khit voi cac vanh trdng thét ¢d
chai 21 duoc bd tri trong tng trén chi tiét ddn hudng tac dong trén 5 va chi tiét
dan hudng tac dong dudi 2, va ranh 22 trén cta vanh trdng thét cd chai 21 phia
trén va ranh 22 dudi va twong tu ciia vanh tréng thit ¢ chai phia dudi 21 tao
thanh két cdu ranh quay lung vao nhau ma sat lan 10 ctia cdc vanh tréng thét cb

chai 21.
Phuong phép 6

Két cdu ranh quay lung vao nhau ma sat lin 10 cta céc vanh tréng thét cb
chai 21 duoc b tri trong chi tiét din hudng tac dong trén 5 va chi tiét dAn hudng
tac dong dudi 2, cac vanh trdng thét ¢ chai 21 diéu khién hudng tac dong cia chi
tiét dan hudng tac dong 7 qua ranh, co cdu do tac dong 12 d& cac vanh trdng thét
¢ chai 21 nho 6 do 23, phén lyc tac dong cia dau tac dong 3 dwogc dat 1én chi tiét
din hudng tac dong trén 5 va chi tiét dAn hudng tac dong dudi 2, cac vanh tréng
thét ¢ chai 21 d& va diéu chinh diu tac dong 3, cac vanh trdng thét ¢b chai 21
truyén lyc d va phan luc tac dong téi & d 23, va 6 d 23 do phan luc tac dong
va luc do, dé kéo dai dang ké thoi gian st dung cia co cdu dan huéng ranh quay

lung vao nhau 37.

Phuong phéap 7
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Chi tiét dn hudng tac dong trén 5, chi tiét din huéng tic dong dudi 2 va
tuong tu dugc bd tri, mdi diu cta chi tiét dAn huéng tac dong trén 5, chi tiét din
huéng tac dong dudi 2 va twong tu duge bb tri trong g tai dau trén, dau dudi va
tuong tu cia ciing bd phan git ring 4, cic dau kia ctia chi tiét ddn hudng tac dong
trén 5 va chi tiét ddn hudng tac dong dudi 2 duoc ndi twong ng véi du trén va
diu dudi cia cing chi tiét phat dong tac dong 8, bd phén gitt ring 4, chi tiét dén
huéng tac dong trén 5, chi tiét phat dong tac dong 8 va chi tiét din hudng tac
dong dudi 2 tao thanh khung din hudng dang khung 38, két cdu ranh quay lung
vao nhau ma sat lan 10 duge b tri trong khung din huéng dang khung 38, chi tiét
dan huéng tac dong trén 5 va chi tiét din hudng tac dong dudi 2 dugc khoa khit
v6i két cdu ranh quay lung vao nhau ma sat lan 10 dé d& va diéu chinh huéng tac
dong ctia bd phan gift rang 4, va chi tiét ddn hudéng tic dong trén 5 va chi tiét din
huéng tac dong dudi 2 1am ting chidu cao va/hodc chidu rong dugc didu chinh

ctiia bd phén giit rang 4.
Phuong én 2

Fig.5 thé hién thiét bi dé thuc hién phuong phép ting chiéu cao va/hoic
chidu réng va diéu chinh ddu tac dong bang cach sir dung ranh quay lung vio
nhau trong phuong an 2, khac véi phuong 4n 1 & chd: rdnh ma sat 1in vong phia
trén 13 va rinh ma sat lan vdng phia dudi 14 dugc bb tri trong khung din huéng
dang chit U 15 hodc khung din huéng dang khung 38 hoic khung din huéng
dang tru duoc tao ra bdi bd phan giit riang 4, chi tiét ddn hudng tac dong trén 5 va
chi tiét dn huéng tac dong dudi 2, chi tiét dAn hudng tac dong trén 5 va chi tiét
dan huéng tac dong dudi 2 dugc khoa twong tng trén rinh ma sat 1dn vong phia
trén 13, ranh ma sat lan vOng phia dué6i 14 va twong ty qua bd phan gift ring 4,

chi tiét phat dong tac dong 8 din dong bd phén giit rang 4 hodc chi tiét ddn hudng
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tac dong trén 5, chi tiét din hudng tac dong dudi 2 va twong tu dich chuyén qua
lai, chi tiét ddn hudng tac dong trén 5, chi tiét din hudng tac dong dudi 2 va
tuong tu dich chuyén qua lai theo céch 1dan ma sat nho sy d& cua rdnh ma sét lan
vong phia trén 13 va ranh ma sat l3n vong phia dudi 14, rinh ma sat lin vong phia
trén 13 dugc khéa khit v6i chi tiét ddn hudng tic dong trén 5 va twong tu dé ngin
chi tiét dn hudéng tac dong trén 5 khong lac lu sang trai va sang phai, rinh ma sat
lan vong phia dudi 14 duge khéa khit véi chi tiét din hudng tac dong dudi 2 va
twong tu dé ngan chi tiét ddn hudng tac dong dudi 2 khong lic lu sang trai va
sang phai, khi chi tiét dAn hudng tac dong trén 5 dich chuyén 1én trén, chi tiét dén
huéng tac dong dudi 2 kéo cang chi tiét din hudng tac dong trén 5 thong qua bd
phén gitt ring 4, rAnh ma sét lan vdng phia duéi 14 va twong tu dé didu khién chi
tiét dan hudng tac dong trén 5 khong dich chuyén 1én trén, va khi chi tiét din
huéng tac dong dudi 2 dich chuyén xubng dudi, chi tiét din huéng tac dong trén
5 diéu khién chi tiét ddn hudng tac dong dudi 2 khéng dich chuyén xubng dudi

thong qua rdnh ma sat lin vong phia trén 13 va tuong tu.
Céc bd phan con lai gidng phuong 4n 1.
Phuong an 3

Fig.6 va Fig.7 thé hién thiét bi thyc hién phuong phap ting chidu cao
va/hodc chidu rong va diu chinh dau tac dong bang cach sir dung ranh quay lung
vao nhau trong phuong 4n 3, khac phuong 4n 1 & chd: cac than lan 16 tai phan
trén clia chi tiét din huéng tac dong trén 5 giam di va céc than lan 16 va tuong tu
tai phan dudi cta chi tiét dAn hudng tac dong dudi 2 giam di dé lam giam chiéu
cao clia co ciu din hudng ranh quay lung vao nhau 37, dé 1am giam chidu cao cia

bd phan giit rang 4 va tuong tu, sé lugng than lan 16 duge sir dung giam di bing
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cach sir dung co cdu din huéng ranh quay lung vio nhau 37, dau tac dong 3 16n
hon dwgc gia cong nhd hon hodc bd phan gitt ring duy nhit 4 véi cling chiéu cao
cét tac dong duogc chia thanh nhiéu bd phén giit ring 4, mot 16p duy nhét cla céc
dau tac dong 3 v6i cung chidu cao cit tic dong duge thay db6i thanh sy két hop
cta nhidu 16p du tic dong 3 va tuong tu, cac dau tac dong 3 nho cla dau tac
dong két hop 17 st dung ciing ngudn phét dong 18 va tuong tw, mdi dau tac dong
3 nho tao ra dién tich tac dong giam di, lyc tdc dong l6n va su chiu tdc dong nhd
tai cing thoi diém, mdi diu tac dong 3 tac dong theo cach dich chuyén qua lai ma
sat 1dn, va nhidu dau tac dong 19 nho hon tac dong ludn phién da hoic cac 16p
than hoic cac ddi tuong dang bt dong cuc hodc da bun rén hodc tuong tu theo
cach dich chuyén qua lai ma sat lan, dé dat duoc muc dich st dung cong suét tap
trung ttrc thoi, va nhiéu dau tac dong 3 tac dong luan phién, bang cach nay khong

tao ra cong hudng va lam giadm kha ning tdc dong va luc 1am gay.
Céc bd phan con lai giéng v6i phuong an 1.
Phuong an 4

Fig.8 thé hién thiét bi thuc hién phuong phap ting chidu cao va/hodc chiéu
rong va didu chinh du tic dong bing cach sir dung rinh quay lung vao nhau
trong phuong an 4, khac phuong an 1 & chd: rdnh ma sat lan vong phia trén 13,
rinh ma sat lan vong phia dudi 14 va twong tu duge bd tri & dang 1a cac ranh quay
lung vao nhau bén trai va bén phai va/hodc cac ranh quay lung vao nhau phia
dudi va phia trén va tuong tu, & didu khién dich chuyén sang trai va sang phai va

dich chuyén 1én trén va xudng duéi cta chi tiét din huéng tac dong 7.

Céc bd phan con lai giéng véi phurong 4n 1.
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Phuong an 5

Fig.9 thé hién thiét bi thuc hién phuong phép ting chiéu cao va/hoidc chiéu
rong va didu chinh ddu tac dong bing cach st dung rinh quay lung vao nhau
trong phuong 4n 5, khac phuong 4n 1 & chd: dau tac dong 3 16n hon dugc gia
cong nhé hon hodc diu tdc dong 3 16n hon dwogc phén chia thanh nhidu dau tic
dong 19 nhé hon, mot ddu tac dong 19 nhé hon hodc nhiéu dau tic dong 19 nhd
hon tac dong vé6i tin suét cao, nhidu du tac dong 19 nhé hon tac dong luan phién
da hodc céc 16p than hodc céc dbi tugng dang bot dong cuc hodc da bun rén hodc
tuong tu theo cach dich chuyén qua lai ma sat lan, dé dat dugc muc dich str dung
cong sudt tap trung tirc thoi, va nhidu dau tac dong 3 tac dong luan phién, bang
cach nay khong tao ra cong huong, 1am gidm kha néng chiu tdc dong va luc lam

gdy va twong tw va cai thién hidu suét.
Céc bd phan con lai gidng v6i phuong 4n 1.
Phuong én 6

Fig.10 va Fig.11 thé hién thiét bj thuc hién phuong phap ting chiéu cao
va/hodic chiéu rong va diéu chinh du tic dong bang cach st dung rinh quay lung
vao nhau trong phwong 4n 6, khac phuong 4n 1 & chd: rinh ma sét lin dang vong
¢6 cac vanh tréng thit ¢ chai 21 va twong tu, cac ranh 22 va twong tu duge bb tri
trén cac vanh trdng thét cb chai 21, cac phan 16i 20 hodc cung trdn va tuong tu
duoc khoa khit véi cac vanh tréng théit cb chai 21 dugc bb tri trong tng trén chi
tiét din hudng tac dong trén 5, chi tiét ddn hudng tac dong dudi 2 va twong tu, va
ranh trén 22 clia vanh trdng thit cd chai phia trén 21 va ranh duéi 22 ciia vanh
tréng thit ¢b chai phia dudi 21 tao thanh két cdu rdnh quay lung vao nhau ma sat

1an 10 cia cac vanh tréng thit cd chai 21.
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Ranh quay lung vao nhau ma sat ldn ciia cac vanh trdng thét ¢ chai 21
duoc bd tri trong chi tiét din hudng tac dong trén 5, chi tiét din hudng tac dong
dudi 2 va tuong tu, cac vanh tréng thét ¢d chai 21 didu khién huéng tac dong cuia
chi tiét din huéng tac dong 7 qua cac ranh 22, co cdu do tac dong 12 d& vanh
tréng thit c6 chai 21 nhd 6 d& 23 va tuong tw, phan luc tic dong cia dau tac dong
3 duoc dat 1én chi tiét dAn hudéng tac dong trén 5, chi tiét din hudng tac dong dudi
2 va twong tu, cic vanh tréng thit ¢d chai 21 d& va diéu chinh dAu tac dong 3 va
twong tyr, cac vanh trong thit ¢d chai 21 truyén lyc d& va phan luc tic dong lén b
d& 23 va tuong ty, va & do 23 do phan luc tac dong va luc do, dé cai thién dang ké
hiéu suét cta va kéo dai thoi gian st dung clia co ciu dan huéng ranh quay lung

vao nhau 37.
Céc bd phan con lai gidng v6i phuong 4n 1.
Phuong &n 7

Céc hinh v& tir Fig.12 dén Fig.15 thé hién thiét bi thyc hién phwong phap
ting chidu cao va/hodc chidu rong va diéu chinh diu tic dong bang cach sir dung
rAnh quay lung vao nhau trong phuong 4n 7, khac phwong an 1 & chd: mdi dau
cta chi tiét din huéng tac dong trén 5 va chi tiét din hudéng tac dong dudi 2 dugce
bb tri tai du trén, ddu dudi va turong tr clia ciing bd phén giit ring 4, cac du kia
clia chi tiét dAn hudéng tac dong trén 5 va chi tiét ddn hudng tac dong dudi 2 duoc
ndi twong tmg véi dau trén, ddu dudi va twong ty ctia cing chi tiét phat dong tac
dong 8, bd phén giir rang 4, chi tiét din hudng tac dong trén 5, chi tiét phat dong
tac dong 8 va chi tiét dAn hudng tac dong dudi 2 tao thanh khung din huéng dang
khung 38 va twong tu, két cdu rinh quay lung vao nhau ma sét lan 10 va tuong tu

dugc b tri trong khung din huéng dang khung 38, chi tiét din huéng tac dong
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trén 5 va chi tiét din hudng tac dong dudi 2 duge khoa khit vai két clu ranh quay
lung vao nhau ma sat lan 10 d& d& va didu chinh huéng tac dong ciia bo phén giit
rang 4, chi tiét din hudng tac dong trén 5 va chi tiét din huéng tac dong dudi 2
lam ting chiu cao va/hodc chidu rong dugc diéu chinh ctia bd phan giit rang 4, dé
lam giam twong mg chidu cao cia co cdu din dong 9 va lam giam hu hong gy
gdy ra boi cudng do didu chinh nho cua chi tiét ddn huéng tac dong 7 trén co cdu
dan dong 9, va chi tiét din hudng tac dong trén 5 va chi tiét din hudng tac dong
dudi 2 duge tach biét hodc duge ndi riéng biét hodc dugc tich hop véi chi tiét phat

dong tac dong 8.

Két cAu ranh quay lung vao nhau ma st lan 10 bao gém hai hodc nhiéu
hon c4c vanh tréng thit c¢b chai 21 va tuong tu, hai hodc nhiéu hon hai vanh tréng
thit ¢b chai 21 va tuong tu duge b tri trong chi tiét din hudéng tic dong trén 5 va
chi tiét din huéng tac dong dudi 2 va/hodc trong chi tiét ddn hudng tac dong bén
trai 27 va chi tiét ddn hudng tac dong bén phai 30 va tuong tu, va cac vanh tréng
thit cd chai trén va dudi va/hodc trai va phai 21 didu chinh huéng tac dong cia

chi tiét din huéng tac dong 7.

Thén 13n din huéng 6 bao gdm con lin 24 va twong tu, chi tiét ddn hudng
tac dong 7 d& con lin 24 va twong ty, con lin 24 bao gdm truc con lin 25 va
tuong tu, truc con lan 25 dwoc bd tri ngay trong chi tiét din huéng tac dong 7
hodc duge bé tri trong chi tiét dAn hudéng tic dong 7 qua & d& 23 hodc duge b tri
trong chi tiét dAn hudng tac dong 7 qua 6ng truc, dwdng kinh bén ngoai ciia con
lan 24 16n hon dudng kinh bén ngoai cta chi tiét din hudng tac dong 7, va chi tiét
dan hudng tac dong 7 dugce trang bi con lan 24 tao ra ma sat 1in véi co cdu do tac

dong 12.
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Than lan dan hudng 6 bao gdbm con lan 24 va twong tu, con lin 24 bao gdbm
mat banh xe bé&n ngoai 26, truc con lan 25 va twong ty, banh xe bén ngoai 26 va

truc con lin 25 duge ndi riéng biét hodc co két chu lién khéi.
Céc bd phén con lai gidng véi phuong 4n 1.
Phuong én 8

Fig.16 thé hién thiét bi thyc hién phuong phép ting chiéu cao va/hoic
chidu rong va diéu chinh diu tic dong biang cach sir dung rinh quay lung vio
nhau trong phuong an 8, khac phuong an 1 & chd: khung dan huéng dang chit U
15 bao gdm chi tiét ddn hudng tic dong bén trai 27, chi tiét din hudng tac dong
bén phai 30 va tuong ty, than lin din huéng 6 bao gém théan lin d4n hudng bén
trai 28, than lan din hudng bén phai 29 va tuong tu, cac than lin din hudng 6
dugc bd tri tai cac canh bén trong cta chi tiét dAn huéng tac dong bén trai 27, chi
tiét ddn hudng tac dong bén phai 30 va twong tu, va than lan din hudng bén trai
28 va than lin din hudng bén phai 30 duge khoa khit tvong mg véi chi tiét dan

hudng tac dong bén trai 27, chi tiét din hudng tac déng bén phai 30 va tuong tu.
Céc bd phén con lai gidng v6i phuong 4n 1.
Phuong én 9

Fig.17 va Fig.18 thé hién thiét bj thuc hién phuong phép ting chiéu cao
va/hogic chiu rong va diéu chinh diu tic déng bang cach st dung ranh quay lung
vao nhau trong phuong 4n 9, khic phwong 4n 1 & chd: dau tac dong 3 bao gdm bd
phan giit ring 4, cic ring tac dong 31 va twong tur, bd phan giit ring 4 duogc bd tri

tai mot hodc hai ddu cua chi tiét dan hudng tac dong 7, bo phan giit ring 4 dugc
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nbi ri€ng bi€t hodc dugc tich hgp vdi cac rang tdc dong 31, va bd phan giilt rang 4

duoc nbi riéng biét hodc dugc tich hop véi chi tiét dan hudng tac dong 7.
Céc bd phan con lai gidng voi phuong an 1.
Phuong 4n 10

Fig.19 thé hién thiét bi thuc hién phwong phép ting chiéu cao va/hoic
chidu rong va diéu chinh du tic dong bing cach sir dung rinh quay lung vao
nhau trong phwong 4n 10, khac phuong 4n 1 & chd: co cdu dd tac dong 12 bao
gdbm hop phat dong 33 va twong tu, déu cia chi tiét din hudéng tic dong 7 dugc
dudi ra khoi hop phat dong 33, chi tiét bit kin 32 va twong tu duoc bd tri gitra chi
tiét dan hudng tac dong 7 va hop phat dong 33, va doan thu gon ma sét cta chi

tiét ddn hudng tac dong 7 c6 dang try, va twong tu.
Céc bd phan con lai giéng véi phuong 4n 1.
Phuong én 11

Fig.20 thé hién thiét bi thuc hién phwong phap ting chidu cao vi/hoic
chidu rong va diéu chinh diu tac dong bing cach sir dung ranh quay lung vio
nhau trong phwong 4an 11, khac phwong 4n 1 & chd: khi can nbi khuyu 35 va twong
tr duge bd tri gitra chi tiét dAn hudéng tic dong trén 5 va chi tiét din hudng tac
dong dudi 2, cac phan thu gon trong hop phat déng 33 ciia chi tiét din hudng tac
dong trén 5 va chi tiét din hudng tac dong dudi 2 duge gia cong 1a hinh tru va
tuong tu, cic doan dich chuyén qua lai ctia chi tiét din huéng tac dong trén 5 va
chi tiét din huéng tic dong dudi 2 trong hop phat dong 33 duoc tao dang hinh
vudng hodc ban nguyét hodc ludi 1iém 36 hodc tam giac hodc dugc lam bién dang

hodc tuong tu, dé 1am giam khong gian chiém béi dudong kinh cia chi tiét dén
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huéng tac dong hinh tru 7, truc khuyu cén ndi va twong tu duge dit trong khong
gian thu gon cua no, dé 1am giam chidu cao va/hodc chiéu rong cia co cdu din
huéng ranh quay lung vao nhau 37, & lam giam tuong Ung chidu cao va/hoic

chiéu rong cua dau tac dong 3 dé 1am giam kha ning chiu tac dong, va tuong tu.
Céc bd phan con lai gidng v6i phwong an 1.
Phuong én 12

Fig.21 thé hién thiét bi thuc hién phuwong phap ting chidu cao va/hoic
chidu rong va diu chinh diu tic dong bang cach sir dung rinh quay lung vao
nhau trong phuong an 12, khac phuong 4n 1 & chd: cin nbi khuyu 35 va tuong tu
dugc bd tri phia sau chi tiét din hudng tac dong trén 5 va chi tiét din hudng tac
dong dudi 2 dé 1am giam khong gian chiém bdi cin nbi khuyu 35, va chi c6 két
cAu ranh quay lung vao nhau ma sat lan 10 va tuong tu dugc dit gitta chi tiét dan
huéng tac dong trén 5 va chi tiét din hudng tac dong dudi 2, vi vay lam giam
chidu cao va thé tich ciia co cdu dén hudéng, 1am giam chiéu cao ctia diu tac dong

3, lam gidm dién tich tdc dong va lam gidm phan lyc tac dong.
Céc bo phan con lai gidng véi phuong an 1.
Phuong én 13

Fig.22 thé hién thiét bi thyc hién phwong phap ting chidu cao va/hodic
chidu rong va diéu chinh ddu tac dong bing cach sur dung rdnh quay lung vao
nhau trong phuong 4n 13, khac phuong 4n 1 & chd: co cdu dén huéng ranh quay
lung vao nhau 37 bao gdm nhiéu hon mot khung din huéng dang chit U 15
va/hodic khung din huéng dang khung va/hoic khung din huéng dang tru hoic

tuong tu, chi tiét ddn hudng tac dong dudi 2 ciia khung din huéng dang chir U
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phia trén 15 duogc tao két cAu dé khop khit vé6i chi tiét ddn huéng tic dong trén 5
ctia khung din huéng dang chit U 15 phia dudi, dé 1am giam chiéu cao két hop
ctia khung din huéng dang chit U 15 phia trén va khung dan huéng dang chit U
15 phia dudi va lam giam kha néng chiu tdc dong géy ra boi khoang cach qua 16n
giita khung din huéng dang chit U 15 phia trén va khung dan huéng dang chit U

15 phia duéi va tuong tu.
Céc bd phan con lai gidng véi phuong 4n 1.
Phuong an 14

Fig.23 thé hién thiét bj thuc hién phuwong phap ting chiéu cao vi/hoic
chidu rong va diéu chinh ddu tic dong bing cach sir dung rinh quay lung vao
nhau trong phuong an 14, khac phwong 4n 1 & chd: than lan din huéng 6 bao gdm
con lan 24 va tuong ty, con ldn 24 bao gdm banh xe bén ngoai 26, truc con lan 25
va tuong ty, b @5 23 hoic bac 16t 6 d¥ hodc teong ty dugce b tri gifta banh xe bén
ngoai 26 va truc con lan 25, va & dor 23 hodc bac 16t & d duoc b tri tai hai dau

hodc tai phan gitta cia truc con lan 25.

O d& 23 hodc bac 16t 6 do va tuong tu duoc bd tri tai hai dau cua truc con

lan 25.
Céc bod phan con lai gidng véi phuong an 1.
Phuong 4n 15

Fig.24 thé hién thiét bi thuc hién phuwong phap ting chidu cao va/hoic
chidu rong va diéu chinh dau tac dong bing cach st dung rinh quay lung vao

nhau trong phuong an 15, khac phuong 4n 1 & chd: co ciu chéng gy 39 va twong
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tu dugc bd tri tai khép nbi cia chi tiét phat dong tac dong 8 va bo phan giit ring 4

hoic chi tiét dAn hudng tac dong 7.

Co ciu chong gy 39 bao gom 0 d& khdp noi 23, dau ndi lai, khép noi
nhi€u chiu rzeppa, khdp noi nhi€u chi€u cardan, ranh khéa dang bau, ranh khoa

dang vng hoic twong tu.
Céac bd phén con lai gidng véi phuong 4n 1.
Phuong én 16

Fig.25 thé hién thiét bj thuc hién phuong phap ting chiéu cao vi/hodc
chidu rong va diéu chinh ddu tic dong bing cach sir dung rinh quay lung vao
nhau trong phuong 4n 16, khac phuong 4n 1 & chd: khi céc 16p trén va dudi cua
cac diu tac dong 3 duogc bd tri, phan thu gon trong hdp phat dong 33 cia doan
dich chuyén qua lai ctia chi tiét din hudng tac dong 7 14 hinh tron, phan khit v6i
truc dan dong chinh 40 va twong tu cla chi tiét din huéng tic dong 7 16m, truc
dan dong chinh 40 xuyén qua doan 16m 41 cta chi tiét dAn huéng tic dong 7 dé
an khép dugc véi truc dan ddng phu, truc din dong chinh 40 din dong truc din
dong phu va tuong ty d& quay, truc ddn dong phu din dong can nbi va tuong tu dé
tac dong theo cach dich chuyén qua lai, cin ndi nay din dong cac diu tac dong 3
va tuong tw dé tac dong theo cach dich chuyén qua lai, va truc din dong chinh 40

va truc din dong phu duoc ndi riéng biét hoic dugce tich hop.

Céc bod phan con lai giéng véi phwong 4n 1.
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YEU CAUBAO HOQ

1. Phuong phap ting chidu cao va/hodic chidu rong va diéu chinh dau tac dong
bing cach sir dung rianh quay lung vao nhau bao gdm: rinh ma sat lin trén va
ranh ma sat 13n duéi dugc bd tri, day ranh cta rinh ma sét lin trén va day ranh
clia rAnh ma sat 1an dudi duge bd tri theo cach quay lung vao nhau dé tao thanh
két cAu ranh quay lung vao nhau ma sét lan, chi tiét din hudng tic dong trén dugc
b tri trén bé mat 16m cua ranh ma sat 13n trén, chi tiét dan hudéng tac dong dudi
dugc bd tri trén bé mit 16m cia rainh ma sat lan dudi, chi tiét ddn hudng tac dong
dudi duogc cb dinh tai diu dudi ctia bd phén giit ring, chi tiét din hudng tic dong
trén dugc cd dinh tai diu trén clia bo phén gitt rang, rinh ma sat lan trén va ranh
ma st 1an dudi duge b tri trong khung din huéng dang chit U hodc khung din
huéng dang khung hoic khung din huéng dang tru duge tao ra bédi bd phan giit
rang, chi tiét ddn hudng tac dong trén va chi tiét din hudng tac dong dudi, chi tiét
din hudng tac dong trén va chi tiét dan huéng tac dong dudi duge khoa twong
ung trén rdnh ma st lan trén va réinh ma sat lan dudi qua b phan gilt rang, chi
tiét phat dong tac dong din dong bd phan giit rang hodc chi tiét din hudng tac
dong trén va chi tiét dan hudng tac dong dudi dich chuyén qua lai, chi tiét din
hudng tic dong trén va chi tiét din hudng tac dong dudi dich chuyén qua lai theo
cach lan ma sat bing ranh ma sat lin trén va rinh ma sét lan dudi, rdnh ma sat lan
trén dugc khéa khit voi chi tiét din hudéng tac dong trén dé ngan chi tiét din
huéng tac dong trén khéng lic lw sang trai va sang phai, rinh ma sét lan duéi
dugc khéa khit véi chi tiét ddn hudng tac dong dudi dé ngan chi tiét dan hudng
tac dong dudi khong lic lu sang trai va sang phai, khi chi tiét ddn hudng tac dong
trén dich chuyén 1én trén, chi tiét din huéng tac dong dudi kéo cang chi tiét dan

huéng tac dong trén qua bd phan gilt ring va ranh ma sat ldn dudi d¢€ dicu khién
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chi tiét din huéng tdc dong trén khong dich chuyén 1én trén, khi chi tiét dan
hudng tac dong dudi dich chuyén xudng dudi, chi tiét din hudng tic dong trén
didu khién chi tiét dn hudng tac dong dudi khong dich chuyén xubng duéi qua
rdnh ma sét lan trén, khong c6 than lan dugc bd tri tai pha‘in dudi cua chi tiét dan
hudng tac dong trén va/hodc khong c6 than lin duge bd tri tai phan dudi cta chi
tiét dAn hudng tac dong dudi, chi tiét din hudng tac dong dugce bd tri trong khong
gian chiém béi than lan trén va/hodc than lan dudi, va chi tiét ddn hudng tac dong
trén va chi tiét ddn huéng tac dong dudi duge bd tri twong Ung tai hai dau ciia bd
phan giit ring, dé 1am ting twong Gmg khoang cach giita chi tiét din hudng tac
dong trén va chi tiét din hudng tic dong dudi dé tang chidu cao va/hodc chidu
rong lyc didu chinh cho bd phén gitr rang va lam giam tuong Ung chiéu cao
va/hodc chiéu rong bd phan giit ring dé 1am giam kha ning chiu tac dong gy ra

béi chi€u rong qué 16n hodc chi€u cao qua 16n cla by phén giit ring.

2. Phuong phap ting chiéu cao va/hodc chiéu rong va diu chinh déu tac dong
bing cach st dung ranh quay lung vao nhau theo diém 1, trong d6 thén lan tai
phdn trén cta chi tiét dAn hudng tic dong trén dugc di chuyén va than lan tai phan
dudi cta chi tiét din hudéng tac dong dudi duge di chuyén dé 1am giam chiéu cao
clia co cdu din hudng ranh quay lung vao nhau, dé 1am giam chiéu cao cta bd
phan gitt ring, sb lugng than lan dugc st dung giam di bing cach st dung co cu
din huéng ranh quay lung vao nhau, dau tic dong 16n hon duoc gia cong nhod hon
hodic bd phén giit ring duy nhit véi ciing chiéu cao cit tic dong dugc thay dbi
thanh nhiéu bd phan giit ring, 16p duy nhét cta cac déu tdc dong vdi cing chiéu
cao cét tic dong dwoc thay ddi thanh su két hop cia nhiéu 16p dau tac dong, cac
dau tac dong nho cla dau tac dong két hop str dung cing ngudn phat dong, mdi

dau tac dong nho tao ra dién tich tdc dong giam di, luc tdc dong 16n va su chiu tac
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dong nho tai mdi thoi diém, mdi du tac dong tac dong theo cach dich chuyén qua
lai ma sét lan, nhidu dau tic dong nhod hon tac dong luan phién vao da hodc cac
16p than hodc céac dbi tugng dang bdt dong cuc hodc da bun rén theo cach dich
chuyén qua lai ma sat lin, dé dat dugc muyc dich sir dung cong sudt tép trung tirc
thdi, va nhidu du tic dong nay tac dong luan phién, bing cach nay khong tao ra

su cOng huong va lam giam kha nédng chiu tadc dong va luc lam gay.

3. Thiét bi dé ting chiéu cao va/hoic chiéu rong va diéu chinh dau tic dong biang
cach sir dung rinh quay lung vao nhau, dé thuc hién phuong phap ting chiéu cao
va/hodc chidu rong va diéu chinh diu tic dong biang cach st dung rdnh quay lung
vao nhau theo diém 1, trong d6 thiét bi dé tang chidu cao va/hodc chidu rong va
diu chinh dau tic dong bing cach sir dung rinh quay lung vao nhau bao gém co
cdu din huéng ranh quay lung vao nhau, co cdu do tic dong, co ciu din dong va
dAu tac dong, dau tic dong nay bao gdm bd phén gitt ring, co cdu din hudng ranh
quay lung vao nhau bao gém két cu ranh quay lung vao nhau ma sat ldn va chi
tiét din hudng tic dong, két cu ranh quay lung vao nhau ma sat lin bao gdm
rdnh ma sat 1an trén va rdnh ma sat 1dn dudi, rdnh ma sat lin trén va rdnh ma sat
lan dudi bao gdém cac than lan din hudng, chi tiét dAn hudng tic dong bao gdm
chi tiét din hudng tac dong trén va chi tiét ddn hudng tac dong dudi, chi tiét dan
huéng téc ddng trén va chi tiét ddn hudng tic dong dudi duge cb dinh twong vng
tai hai ddu ctia ciing bd phan gitr ring, khong c6 than lin dan hudng duge bb tri &
bén ngoai ctia phin trén cla chi tiét din huéng tac dong trén, khong c6 than lin
din huéng duge bd tri & bén ngoai cta phin dudi cia chi tiét din hudng tac dong
dudi, chi tiét din hudng tac dong trén dugc khoa trong rinh ma sét lan trén va chi
tiét dan hudéng tac dong dudi dugce khoa trong ranh ma sat lan dudi dé tao thanh

co cau dan hudéng ranh quay lung vao nhau, co cdu d& tac dong d& két cdu ranh
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quay lung vao nhau ma sat lin, co cdu din dong bao gdm chi tiét phat dong tac
dong, chi tiét phat dong tac dong duoc ndi voi bd phéan giit ring hoic chi tiét din
huéng tac dong, chi tiét phat dong tac dong din dong chi tiét dan huéng tac dong
va/hodc bd phan giir ring dich chuyén qua lai theo cch lin ma sat, két cdu ranh
quay lung vao nhau ma sét lan d& chi tiét din huéng tac dong dé dich chuyén qua
lai theo cach lan ma séat, chi tiét dan hudéng tdc dong duoc dit trong khong gian
chiém béi than lan din hudng bén ngoai, chi tiét din hudéng tic dong lam ting
chidu cao va/hodc chidu rong duge didu chinh cua diu tac dong, va két cAu ranh
quay lung vao nhau ma sat 1an va chi tiét din huéng tic dong didu chinh hudng

dich chuyén qua lai ctia bd phan giit ring.

4. Thiét bj dé tang chiéu cao va/hoic chidu rong va diéu chinh dau tac dong béng
cach st dung rénh quay lung vao nhau theo diém 3, trong d6 rinh ma sét lan trén
bao gdm ranh ma sét lan vong phia trén, va rdnh ma sat lin dudi bao gdm rdnh ma
st 1an vong phia duéi; trong d6 ranh ma sat 1an vong phia trén va rainh ma sat lin
vong phia dudi dugc bb tri trong khung din huéng dang chit U hoic khung din
huéng dang khung ho#ic khung dan huéng dang tru dugc tao ra bédi b phan giit
rang, chi tiét ddn hudéng tac dong trén va chi tiét din hudng tac dong dudi, chi tiét
dan hudng tac dong trén va chi tiét dan hudng tac dong dudi duge khoa tuong
{ing trén rinh ma sat lan vong phia trén va ranh ma sét lan vong phia dudi qua bd
phan giit rang, chi tiét phat dong tic dong din dong bd phén giit ring hodc chi tiét
din hudng tac dong trén va chi tiét din hudng tic déng dudi dich chuyén qua lai,
chi tiét ddn hudng tac dong trén va chi tiét dAn hudng tc dong dudi dich chuyén
qua lai theo cach lan ma sat nhd sy d& cda ranh ma sat lan vong phia trén va ranh
ma sat 1an véng phia dudi, rinh ma sat lin vong phia trén dugc khoa khit véi chi

tiét ddn hudng tac dong trén dé ngan chi tiét ddn hudéng tic dong trén khong lic lu
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sang trai va sang phai, ranh ma sat lan vong phia dudi duge khoéa khit véi chi tiét
dan huéng tac dong dudi dé ngan chi tiét dAn huéng tac dong dudi khong lic lu
sang trai va sang phai, khi chi tiét d&n hudng tac dong trén dich chuyén l1én trén,
chi tiét ddn hudng tac dong duéi kéo cang chi tiét dAn hudng tic dong trén thong
qua bd phén giit ring va ranh ma sat lin vOng phia duéi dé diéu khién chi tiét din
huéng tac dong trén khong dich chuyén 1én trén, va khi chi tiét ddn hudng tac
dong dudi dich chuyén xudng dudi, chi tiét dAn huéng tac dong trén diéu khién
chi tiét dAn hudng tac dong dudi khong dich chuyén xubng dudi qua ranh ma sat

1an vong phia trén.

5. Thiét bj dé tang chiéu cao va/hodc chidu rong va diéu chinh du tac dong bing
cach st dung ranh quay lung vao nhau theo diém 4, trong d6 ranh ma st lin dang
vdng bao gdm cac vanh tréng thit ¢d chai, cac ranh dwgc bd tri trén cac vanh
trdng thét c¢d chai, cac phin 16i hoic cic cung tron dugc khéa khit véi cac vanh
trbng thit cb chai dugc b tri twong tng trén chi tiét dAn hudng tac dong trén va
chi tiét ddn hudng tac dong dudi, va mot ranh trén ciia mot vanh tréng thit ¢d chai
phia trén va mot ranh dudi ciia mdt vanh trdng thét ¢d chai phia dudi tao thanh két
ciu ranh quay lung vao nhau ma sat lin ctia cic vanh tréng thét ¢d chai; trong d6
ranh quay lung vao nhau ma st lin cia cic vanh tréng thit ¢b chai dugc bb tri
trong chi tiét dan hudng tac dong trén va chi tiét dan hudéng tic dong dudi, cac
vanh tréng thét c6 chai didu khién huéng tic dong caa chi tiét din huong tic dong
qua céc rinh, co cdu d tac dong dF cac vanh tréng thit ¢d chai théng qua & dv,
phén luc tic dong cia dau tac dong dugc dat 1€n chi tiét dan huéng tac dong trén
va chi tiét dAn hudng tac dong dudi, cac vanh tréng thét cb chai d& va diéu chinh

dau tac déng, cac vanh tréng thit c6 chai truyén luc d& va phan luc tac dong 1én 6
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dd, va 6 d& do phan lyc tac dong va lyc dd, d€ cai thién dang ke hiéu suat va kéo

dai thoi gian st dung ciia co ciu din hudng rinh quay lung vao nhau.

6. Thiét bi dé tdng chiéu cao va/hodc chiu rong va diéu chinh dau tac dong b%mg
c4ch st dung ranh quay lung vio nhau theo diém 3, trong d6 mdi dau cia chi tiét
din huéng tac dong trén va chi tiét dAn hudng tic dong dudi dugc b tri twong
{ng tai ddu trén va dau dudi ciia cing bd phan giit ring, cic dau kia cua chi tiét
dan hudng tac dong trén va chi tiét din huéng tac dong dudi dugc ndi twong ung
v6i ddu trén va ddu dudi cta cing chi tiét phat dong tac dong, bd phan giit ring,
chi tiét dAn huéng tac dong trén, chi tiét phat dong tic dong va chi tiét din hudng
tac dong dudi tao thanh khung din huéng dang khung, két cdu ranh quay lung
vao nhau ma st lan duge b tri trong khung din huéng dang khung, chi tiét dén
hudng tac dong trén va chi tiét din hudng tic dong dudi dugc khéa khit véi két
chu ranh quay lung vao nhau ma sat lin dé do va didu chinh hudng tac dong cia
b phén giit ring, chi tiét dAn huéng tac dong trén va chi tiét dAn hudng tac dong
dudi 1am tang chidu cao va/hodc chidu rong dwoc diéu chinh ciia bd phan gitt ring,
dé& 1am giam twong tng chiéu cao clia co cdu din dong va lam giam hu héng gay
gdy ra bdi mot cudong d6 didu chinh nhé cua chi tiét dAn hudng tac dong trén co
cdu dan dong, va chi tiét dn hudng tac dong trén va chi tiét din hudéng tic dong
dudi dugc cach ly hodic dwgc ndi riéng biét hodc duge tich hop véi chi tiét phat

dong tac dong.

7. Thiét bi d& tang chidu cao va/hodc chiéu rong va didu chinh dau tac dong bang
cach st dung ranh quay lung vao nhau theo diém 4, trong d6 khung din huéng
dang chir U bao gbm chi tiét din huéng tic dong bén trai va chi tiét din hudng tac

dong bén phai, than lan din hudng bao gdm than lin din huéng bén trai va than
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lan din hudng bén phai, cac than lan din hudng duge b tri tai cac canh bén trong
ctia chi tiét din hudng tac dong bén trai va chi tiét dAn hudng tic dong bén phai,
va than 1an din hudéng bén trai va than lin din huéng bén phai dugc khoa tuwong
ung voi chi tiét din huéng tac dong bén trai va chi tiét din hudng tac dong bén

phai.

8. Thiét bi dé tdng chiéu cao va/hodc chiéu rong va diéu chinh dau tac dong bang
cach str dung ranh quay lung vao nhau theo diém 3, trong d6 than lan din hudng
bao gdm con lan, chi tiét ddn huéng tac dong d& con lan, con lin nay bao gdm
truc con lan, truc con 1in duogc bd tri ngay trong chi tiét din huéng tac dong hoic
duoc bb tri trong chi tiét ddn hudng tac dong qua 6 do hodc dwge bd tri trong chi
tiét dAn hudéng tac dong qua 6ng do, duong kinh bén ngoai cia con lan 16n hon
duwong kinh bén ngoai ciia chi tiét din hudéng tac dong, va chi tiét din hudng tac

dong dugc trang bi con 1an tao ra ma sat 1an vdi co cau do tdc dong.

9. Thiét bi dé tang chiéu cao va/hodc chiéu rong va didu chinh dau tac dong bang
cach st dung rinh quay lung vao nhau theo diém 3, trong d6 khi can nbi khuyu
duogc bd tri gitta chi tiét dAn hudng tic dong trén va chi tiét din hudng tac dong
dudi, cac phan thu gon trong hdp phat dong ctia chi tiét din hudng tac dong trén
va chi tiét ddn hudng tac dong dudi duge gia cong thanh hinh tru, cac doan dich
chuyén qua lai cta chi tiét dAn huéng tac dong trén va chi tiét din hudng tac dong
dudi trong hop phéat dong dugc tao dang hinh vudng hodc ban nguyét hodc ludi
liém hodc tam gidc hodc duge 1am bién dang, dé 1am giam khong gian chiém bai
dudng kinh cuta chi tiét dan huéng tac dong hinh try, truc khuyu can ndi dugc dit

trong khong gian thu gon cia n6, d¢ lam giam chi€u cao va/hodc chiéu rdng cua
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co cdu dan huéng ranh quay lung vao nhau, d€ lam giam tuwong Ung chiéu cao

va/hoic chiéu rong cua dau tac dong d€ lam gidm kha nidng chiu tidc dong.

10. Thiét bi dé tang chidu cao va/hodc chidu rong va didu chinh diu tic dong bang
cach sir dung ranh quay lung vao nhau theo diém 9, trong d6 can ndi khuyu duge
b tri & phia sau cta chi tiét din huéng tac dong trén va chi tiét ddn hudng tac
dong dudi dé 1am giam khong gian chiém béi can ndi khuyu, va chi c6 két cdu
ranh quay lung vao nhau ma sat lan dugc dat gitta chi tiét din hudng tac dong trén
va chi tiét dAn hudng tac dong dudi, vi vay lam gidm chidu cao va thé tich cia co
cAu din hudng, 1am giam chiéu cao cia diu tac dong, 1am giam dién tich tic dong

va lam giam phan luc tac dong.

11. Thiét bi dé ting chiéu cao va/hoic chidu rong va didu chinh dau tic dong bang
cach st dung ranh quay lung vao nhau theo diém 3, trong d6 co cdu din hudng
rdnh quay lung vao nhau bao gdm nhiéu hon mét khung din huéng dang chit U
va/hodc khung din hudng dang khung, chi tiét din huéng tac dong dudi cla
khung din huéng dang chit U phia trén dugce tao két chu dé khit véi chi tiét din
huéng tac dong trén cia khung din huéng dang chit U phia dudi, dé lam giam
chiéu cao két hop cua khung din huéng dang chit U phia trén va khung dan
huéng dang chit U phia dudi va lam giam kha ndng chiu tdc dong giy ra bdi
khoang cach qué 16n giita khung din huéng dang chit U phia trén va khung dan

huong dang chit U phia dudi.

12. Thiét bi dé tdng chidu cao va/hoic chiéu rong va diéu chinh dau tac dong b?lng
cach st dung ranh quay lung vao nhau theo diém 3, trong d6 than lan din huéng
bao gbm con lin, con ldn nay bao gdm banh xe bén ngoai va truc con lan, va banh

xe bén ngoai va truc con lan dugc noi riéng biét hodc c6 ket cau lien khoi.
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13. Thiét bi dé tang chiéu cao va/hodc chidu rong va diéu chinh dAu tac dong bang
cach st dung ranh quay lung vao nhau theo diém 3, trong d6 than lan dan hudng
bao gdm con lin, con ldn ndy bao gdm bénh xe bén ngoai va tryc con lan, b v
hoac bac 16t b @3 duogc b tri gitta banh xe bén ngoai va truc con lan, va 5 do hoic

bac 16t 6 d& duoc bd tri tai hai dau hodc & phan gifta clia truc con lan.

14. Thiét bi dé tang chidu cao va/hodc chidu rong va diéu chinh dAu tac dong bang
cach sir dung ranh quay lung vao nhau theo diém 3, trong d6 thiét bi nay con bao
gbm co cu chdng gy duge bd tri tai khép nbi cia chi tiét phat dong tac dong va
bd phéan gilt rdng hodc chi tiét din hudng tac dong; co ciu chdng giy bao gbm &
d5 khép ndi, ddu ndi 14i, khép néi nhidu chibu rzeppa, khép néi nhiéu chiéu

cardan, rinh khoa dang bau hodc rdnh khoa dang vong.

15. Thiét bi dé tang chidu cao va/hoic chiéu rong va diéu chinh dAu tac dong bang
cach st dung ranh quay lung vao nhau theo diém 3, trong @6 khi céc 16p trén va
duéi clia cac diu tac dong dugce b tri, phan thu gon trong hop phét dong ctia doan
dich chuyén qua lai cta chi tiét ddn hudng tac dong 1a hinh tron, phén khit voi
truc din dong chinh cia chi tiét din huéng téc dong 16m, truc dan dong chinh
xuyén qua doan 16m ciia chi tiét din huéng tic dong dé an khép dugc véi truc dan
dong phy, truc dén dong chinh din dong truc din dong phu quay, truc dan dong
phu din dong can nbi dé tac dong theo céch dich chuyén qua lai, can ndi dan dong
c4c diu tac dong dé tac dong theo cach dich chuyén qua lai, va truc dan dong

chinh va truc din dong phu dugc ndi riéng biét hodc dugce tich hop.
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