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Linh vue ky thuét dwgc dé cip
Sang ché dé cap dén linh vuc cdng tac, va cu thé 1a cong tc khoi dong lai.
Tinh trang k§y thuit ciia sing ché

Cong tic khéi dong lai 14 cong tic, trong d6 nit bAm c6 thé trd lai duge vi tri ban
dau sau mdi 14n van hanh bam nit. Sau mdi 1an bim, cong tac khoi dong lai c6 thé bat
thanh trang thai ON hodc trang thai OFF, va sau 14n bAm tiép theo, cong tic khoi dong
lai chuyén tir trang thai ON hodc trang thai OFF thanh trang thdi nguogc lai (trang thai
OFF hoéc trang thai ON).

Fig.1 thé hién cong tic khdi dong lai ctia tinh trang k¥ thuét, ma bao gdm nit bAm
101, khi truyén dong 102, bd phan truyén dong xoay 103, cin cin bang 104, 16 xo khéi
ddng lai thi nhét 105 va 10 xo khéi dong lai thir hai 106. Nt bAm 101 dwgc bdm ¢ 1am
cho bd phén truyén dong xoay 103 tiép giap véi mot dau cia can can bang 104 va lam
cho cin cin bing 104 xoay theo huéng ngugc chidu kim ddng hd hodc theo chiéu kim
déng hd, dé dua bd phén xoay & dudi can can béng lic & gitra vi tri bat va vi tri tat, do

d6 bat hodc tit mach.

Dé 1am cho cin cin bing lic v6i bién @6 thich hop theo hai huéng nguoc nhau dé
dat dén vi tri bat va tit ma khong bi khoa bai mét dau ctia bo phan truyén dong xoay
103 khong tiép xtc véi nd, bd phan truyén dong xoay 103 can c6 kha ning nghiéng theo
hai huéng phu thude va hudng lic clia can can bang dé dat vao vi tri lic cta can cén
bang. Trong giai phép theo Fig.1, khdi truyén dong 102 dugc lap & gitta hai bé mit gidi
han 107 va 108 sao cho b phan truyén dong xoay 103 c6 thé nghiéng trong pham vi &
gitta hai bé mit gigi han dé dat vao vi tri.

Khi nut bdm 101 khong dugc bim, bd phan truyén dong xoay 103 & gitta. Sau khi
ntt bAm 101 dwoc bim, mot diu cta bd phéan truyén dong xoay 103 tiép xtic trudc tién
v&i mot ddu duoc ning 1én cia cin can bing 104 (phia bén trai cia Fig.1). Nut bam 101
tiép tuc dugc bim, va bd phén truyén dong xoay 103, dugc khoa boi dau dugc nang 1én
cta can cin bing 104, xoay huéng t6i hudéng ning 1én cla can can bang 104 (xoay theo

chidu kim ddng hd trong Fig.1) dén khi by phan truyén dong xoay 103 cham vio bé mit
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giéi han 107 va khong thé quay thém nita, do d6, hoan thanh viéc nghiéng va dat bd
phan truyén dong xoay 103 vao vi tri. Tai thoi diém nay, bd phan truyén dong xoay 103
di vao trang thai hoat dong tir trang théi & gifta lic ban dAu. Néu nat bAm 101 dugc bam
nita, bd phén truyén dong xoay 103 ma khong thé xoay thém nira bit dau ép dau dugc
ning 1én cia cin can bang 104 dé cho phép né quay, do d6 hoan thanh hoat dong bim
ctia cong tic. Sau khi nit bAm 101 khdng dugce bam thém nita, dudi hoat ddng clia 16 xo
khoi dong lai thir nhét 105, bd phén truyén dong xoay 103 nghiéng tré vé vi tr & gifta,
va dudi hoat dong cua 10 xo khai dong lai thir hai 106, bd phén truyén dong xoay 103,
khéi truyén dong 102 va nut bAm 101 s& trd lai vi tri ban d4u khi né khong dugc bdm.
Trong hoat dong bim tiép theo, bd phan truyén dong xoay 103 van nghiéng l4n thir nhét
theo mdt goc nao d6 theo hudéng ddi dién véi hudng bam trude d6, va sau d6 bit diu

day céan can bang 104 d¢€ lac dén vi tri bam khéc.

Trong giai phap trén cla tinh trang k§ thuét, vi tir khi b4m xubng nit bAm dén khi
dan dong dén can can bang dé hoat dong, trudc tién by phén truyén dong xoay 103 cin
phai xoay va nghiéng theo mot goc nhét dinh, diéu nay gy ra su cham tré gitta hoat
dong ctia nat bAm va hoat déng bam nitt bAm, ma bt lgi ¢ kiém so4t kip thoi va chinh
xéc nit bAm. Ngoai ra, khong sudt qua trinh quay ctia bo phan truyén dong xoay 103,
ma séat xuit hién gitra b phan truyén déng xoay va b& mit tiép xtic ciia cn cén bang.
Theo mot cach khéc, néu bé mit ma sat trd nén khong min do céc yéu t& nhu bui, san
xut hodc sir dung, bd phén truyén dong 103 ¢o thé 1am cho hong viéc xoay, do d6, giy
truc tric; theo cach khac, hién tuong mon giy ra do ma sat trong thoi gian dai co6 thé
thay dbi kich thudc va hinh dang cla céc diém tiép xtic ctia bd phan truyén dong xoay
103 va can can bing 104, do d6 bd phén truyén dong xoay khong két hop chinh xac v&i
can can bing @& din dong cin can bang hoat dong. Diéu nay lam cho hoat dong cla
cong tic khong 6n dinh va khong dang tin cdy. Ngoai ra, cong tic trong tinh trang k¥
thudt c6 nhidu phin va cé yéu cAu cao trong san xuét va lip dit chinh xéc cac phan, didu
nay 1am ting chi phi san xuét céng téc.

Ban chét ky thuét ciia sang ché
Déi véi céac Iy do néu trén, cic phurong 4n clia sing ché @8 xuét cong téc khoi dong

lai ma duge sir dung dé giai quyét it nhit mot phin céc vén d ton tai trong cong tic
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khéi dong lai hién co.

Theo mdt khia canh, séng ché dé xuat cong tac khéi dong lai, bao gom: nit bam; bd
phan truyén dong dugc lap xoay truc trén nut bam; vo; can can bang dugc lap xoay truc
trén vo va duge tao két cau dé 1am cho bd phén bam xoay gifta vi tri m& mach va vi tri
tat mach; trong d6 can can bang dugc 1dp voi 10 xo khoi dong lai, va 16 xo khéi dong lai

giap v6i bd phén truyén dong.

Theo khia canh khac ctia sang ché, bd phan truyén dong c6 vi tri ding thir nhét va
vi tri dirng thir hai, trong d6 bd phan truyén dong c6 thé xoay quanh truc theo huéng thir
nhét dén vi tri dimg thtr nhit, va c6 thé xoay quanh truc theo huéng thir hai dén hudng

thtr nhit dén vi tri dimg thit hai.

Theo khia canh khac ctia sng ché, bd phan truyén dong dugc tao két cAu theo huéng
ma khi nat bAm duoc bam, mot d4u cua bd phan truyén dong giap véi mot dAu cta can
can bang dé din dong can can bang dé quay theo mdt huéng, va trong khi d6 bd phén
truyén dong duoc duy tri & vi tri ding thir nhét hodc vi tri dimg thi hai ciia n6 ma khong
quay. ‘

Theo khia canh khéc cua sang ché, 10 xo khai dong lai dugc tao két cdu dé, gitr nat
bam khong duoc bam, tiép gidp v6i bo phan truyén dong va lam cho bo phan truyén

dong quay dén vi tri dirng thir nhéit hodc vi tri dimg thir hai ctia né.

Theo khia canh khéc ctia sang ché, bd phan truyén dong dugrc tao két chu theo cach
ma, khi ntit bdm khong duoc bim, huéng nghiéng ciia bd phan truyén dong & vi tri dirng
thtr nhét hodc vi tri dimg thir hai twong ng v6i nit bam tring véi huéng nghiéng cia

can can bang twong tng v6i nut bAm.

Theo khia canh khac cua sang ché, 10 xo khoi dong lai con duge tao két cAu dé 1am
cho nut bAm cing véi bo phan truyén dong khoi phuc lai vi tri ban dAu khi nt bAm
khong dugc bam.

Theo khia canh khéc clia sang ché, nit bAm dugc lép chi tiét giéi han dé gi6i han vi
tri dirng thir nhét va vi tri dimg tht hai ctia by phén truyén dong.

Theo khia canh khac cta séng ché, by phan truyén dong c6 chan din dong dé dan

dong can can bing, chan din dong d6i xtmg xung quanh truc ctia b phan truyén dong.
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Theo khia canh khéc ctia sang ché, goc ctia bd phan truyén dong twong tng v6i mit
phéng cia nit bAm khi & vi tri dirng thtr nhit tring v&i goc ciia bo phan truyén dong

tuong tmg voi mat phing clia nit bam khi & vi tri dimg thir hai.

Theo khia canh khac ctia sang ché, trén mot mit ctia by phan truyén dong duogc lép
gén tiép xuc dé tiép giap vai 10 xo khoi dong lai.

Theo khia canh khac ctia sang ché, gan tiép xuc duoc tao két cdu theo cach ma khi
16 xo khéi dong lai tai vi tri nghiéng twong Ung véi nit bam, chi mdt mit hodc ca hai
mit di dién ctia dAu 10 xo khéi dong lai tiép giap gan tiép xtc, do d6 d4y bo phén truyén
dong dén vi tri dimg thir nhét hodc vi tri dimg thir hai. Theo mét s6 phuong 4n, véi 10
xo khéi dong lai dugc lip trén cin c4n bing, sau mdi 14n hoan thanh hoat dong ctia cong
téc khoi dong lai, bd phén truyén dong c6 thé dugc khdi phuc lai vi tri nghiéng can cho
hoat dong ctia lan tiép theo, dé sin sang cho hoat dong clia 1an tiép theo, sao cho cong
tic hoat dong dung lic va van hanh véi hiéu qua cao. Khi bd phan truyén dong khong
di chuyén twong tmg vé6i cin cén bang trude khi din dong can can bang, hoat dong clia
cong tic khoi dong lai dugc tao ra dn dinh va chinh x4c hon. Lo xo khéi dong lai d@)ng
thoi duge sit dung dé cho hoat dong khoi dong lai hudng 1én trén ciia nit bdm va khoi
dong lai hoat dong quay cua by phan truyén dong, do d6 gidm sb lugng cac b phén, cai
thién hiéu qué san xuét va tiét kiém chi phi.

Theo khia canh khéc cta sang ché, co chu dit vi tri duoc lip trén by phan truyén

dong va/hodc can cén bang.

Theo khia canh khac ciia sang ché, can cin bing c6 thé tao phan rdng sao cho mdt
dau ctia bo phén truyén dong gidp vdi mot dau ciia can cdn bang dé€ quay can cin bang,
d4u kia ctia bd phén truyén dong c6 thé di vao phan réng cla can can bang.

Theo khia canh khac ctia sdng ché, mdt mét cia bd phén truyen dong doi di€én hudng
t61 nat bam doc nghiéng theo hai hudng khac nhau.

Theo khia canh khac cta sang ché, can cén bang, trén ca hai mat truc cuia no, lan
lugt c6 bé mat tiép xuc dé ti€p xtc vai bd phén truyén dong, va hai bé mit ti€p xuc doi
xng xung quanh tryuc can can bang.

Trong cong tic khéi dong lai theo cac phuong 4n cia sang ché, trong khi bd phan
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truyén dong dan dong can can bang, bd phan truyén dong dong lén can can bang véi luc
16n sao cho cin can bing bi 4p luc 6n dinh va do d6 yéu ciu vé do chinh x4c cia cac
phén giam di. Viéc sap xép co chu d3t vi tri lam cho bd phan truyén dong dat dén pham
vi di chuyén 16n trong khoang tréng han ché sao cho din dong cin cén bing & vi tri

chinh xac.
M6 ta van tat cac hinh vé

Muc dich nay va cac muc dich khac, dic diém va uvu diém s& trd nén rd rang khi
xem xét phan md ta chi ti€t cta cac phuong an dién hinh véi sy tham khéo dén céc hinh

v&. Trong céc hinh V€,

Fig.1 12 hinh chiéu m3t cét ngang ciia cong tic khoi dong lai theo tinh trang k¥ thuét;

Fig.2 12 hinh chiéu phin khuét ctia cong tic khoi dong lai theo mot phuong én cua
séng ché;

Fig.3 14 hinh chiéu phéi canh mit c4t ngang clia cong tic khoi dong lai trong Fig.2;

Fig.4A 12 hinh chiéu mit cit ngang clia cong tic khoi dong lai trong Fig.2, trong d6
cong tic khoi dong lai & trang théi ban dau;

Fig.4B la hinh chiéu phdi canh ciia cong tic khoi dong lai cia Fig.2, trong d6 cong
téc khéi dong lai & trang théi ban dau;

Fig.5A 1 hinh chiéu mit cét ngang ciia cong tc khoi dong lai trong Fig.2, trong d6
bd phén truyén dong bit diu @& din dong cin can bang;

Fig.5B 12 hinh chiéu phéi canh clia cong tic khoi dong lai trong Fig.2, trong d6 bd
phén truyén dong bét ddu dé din dong can cén bang;

Fig.6A 1a hinh chiéu mit cit ngang cia cong téc khoi dong lai trong Fig.2, trong d6
bd phén truyén dong dimg dan dong cin cin bing;

Fig.6B 1a hinh chiéu phéi canh cta cong tic khoi dong lai trong Fig.2, trong d6 b
phén truyén dong dirng din dong can cén bing;

Fig.7A 1 hinh chiéu mit cét ngang ctia cong tic khdi dong lai trong Fig.2, trong d6

cong tic khoi dong lai quay tré lai trang thai ban dAu khac;
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Fig.7B 14 hinh chiéu phéi canh ctia cong tic khéi dong lai trong Fig.2, trong do
cong tic khéi dong lai quay trd lai trang thai ban dAu khéc.
MBO ta chi tiét sang ché

Cac phuong an khéc nhau cua sang ché s& dugc mb ta chi tiét chi trong cac phuong
an uu tién.

Tham chiéu dén c4c hinh tir Fig.2 dn Fig.3, ching thé hién cong tac khéi dong lai
theo mot phwong 4n ctia sang ché. Cong téc khai dong lai bao gom nut bim 1; bd phan
truyén dong 2 dugc lap xoay truc trén nit bam 1 thong qua truc A; vé ma cé thé duoc
chia thanh v trén 5 va vo dudi 6 khép véi nhau, trong 46 vo trén 5 ¢o thé két hop truot
duoc v6i nat bAm 1 d& din hudng bdm xudng va khéi dong lai clia nit bim 1; cin cin
bing 4 dugc ldp xoay truc trén vé dudi 6 thong qua truc B. Dau trén cta can cin bang 4
duge 1p v6i 10 xo khoi dong lai 3, 10 xo khéi dong lai 3 dugc 16ng c6 chon loc quanh
than cot 4-1 trén can can béng 4 sao cho hudng truc cta 10 xo khéi dong lai 3 vé co ban
1a vudng goc véi mit phing ciia cin can bang 4. Lo xo khéi dong lai 3 con gidp voi gln
nbi 2-2 & diu duéi cia bd phén truyén dong 2. Dau dudi ciia bd phan truyén dong 2 con
¢6 chan din dong 2-1 mé rong huéng xudng, chan din dong 2-1 c6 hai mit cubi dat trén
hai canh cta truc A dé 4n 14n luot ca hai d4u cua can cin bﬁng 4 dugce dat trén ca hai
canh cua truc B dé din dong cin can bang 4 d& quay theo hai huéng d6i dién. Mt cudi
ctia chan dan dong 2-1 duoc dit trén ca hai du cua truc A va duoge st dung dé dan dong
can can bang 4 dbi ximg xung quanh truc A ctia b phan truyén dong 2. O dau dudi ctia
cin can bang 4 duoc lip don khuju 4-2 dé din dong bd phéan bAm 7 di chuyén gita vi
tri m& mach va vi tri tit mach khi cin cin bing 4 quay theo hai huéng khéc nhau. Vo
dudi 6 c6 thé c6 chi tiét dién cin thit cho cong tic nhur tiép diém dién.

B6 phan truyén dong 2 dugc l4p xoay truc & mit bén dudi cla nat b4m 1, va c6 vi
tri dirng thir nhét va vi tri dimg th hai khi n6 xoay truc xung quay nut bAm 1. Tai vi tri
dirng thtr nhét, bo phén truyén dong 2 xoay dén vi tri dAu tht nhét theo hudng thir nhit,
va ¢ vi tri dung thir hai, by phan truyén dong 2 xoay dén vi tri dAu thir hai theo huéng
thi hai dén huéng thir nhit. Vi trf dimg thir nhét va vi tri dimg th hai c6 thé dugc xac
dinh bing bé mat dudi ctia ntit bAm 1. Tuy ¥, bé mit dudi ciia nit bAm 1 duoc 1ap hai

chi tiét gi6i han 1-1 dugc ning 1én dé dinh rd vi tri dimg thir nhét va vi tri dimng th hai
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ctia bd phan truyén dong 2. Hinh dang ctia bo phan truyén dong 2 va hinh dang cta bé
mit dudi cia nut bAm 1/a va vi tri cta chi tiét gi6i han 1-1 dugce sép xép thich hgp sao
cho & vi tri dirng thr nhét va vi tri dimng thit hai, bo phén truyén dong 2 quay xung quanh
truc A theo hai huéng quay khac nhau twong trng vé1 mat phing ctia nit bAm 1 mdt géc
gidng nhau. Vi ca hai mit dAu néu trén ctia chan din dong 2-1 dbi xing xung quanh tryuc
A cua by phén truyén dong 2, khi by phén truyén dong 2 quay xung quanh truc A theo
hai huéng déi dién mot goc giéng nhau @ 14n Iuot téi vi tri dimg thir nhét va vi tri ding
thir hai, hai mit diu cta chan din dong 2-1 1an luot quay va nghiéng dén hai vi tri d6i
xtng xung quanh truc A sao cho lan lwot din dong cin can bang mot goc gidng nhau

bang hai bé mat dau ctia chan din dong 2-1.

Cén can bing 4 dugc 1ap xoay truc trén v6 duéi 6 va duge dit dudi chan din dong
2-1 ctia bd phan truyén dong 2. Mit phéng, trong d6 truc B cla cdn can bang 4 va truc
A cia bd phén truyén dong 2 nim vudng géc v6i mit phing ciia nat bim 1. Cén cin
b'?lng 4, trén ca hai mat cua truc B, 14n lugt c6 bé mat tiép xtc dé tiép xUc véi by phan
truyén dong 2, va hai bé mat tiép xtic d6i xtmg xung quanh truc B clia cin can bang 4.
Do d6, hai bé mit tiép xtc c6 ban kinh quay xung quanh truc B gidng nhau. Nhu vay,
khi ¢4 hai ddu cta chan din dong 2-1 ctia bd phan truyén dong 1an luot 4n hai bé mat
tiép xtic ciia cAn cin bang 4 mot goc giéng nhau, cin cin bing 4 quay mot goc gidng
nhau theo cac hudng d6i dién nhau. Do d6, can c4n bang 4 ¢6 thé din dong bo phan bam

7 &8 l4c va cong tic di di lai lai theo hai huéng dbi dién.

Trong trang thai ma ntt bam 1 khong dugc bim, cin can bing 4 & trang thai nghiéng
huéng téi mot mat cia truc B (vi tri m& mach hodc vi tri t4t mach) (xem Fig.3). Lo xo
khoi dong lai 3 trén cin cén bing 4 ciing nghiéng huéng t6i canh gidng nhau doc theo
can cén bang 4, va do d6 nghiéng tiép giap v6i gan tiép xuc 2-2 trén mit bén dudi clia
bd phén truyén dong 2. Trong trang thai ndy, 10 xo khéi dong lai 3 dugc €p nhe dé tao
ra hoat dong 4n 1am nghiéng dén bd phén truyén dong 2 dé cho phép b phan truyén
dong 2 quay va nghiéng dén vi tri dimg thtr nhit hodc vi tri dimg th hai theo céc hudng
gidng nhau huéng nghiéng ctia cin cin bing 4 va duy tri trang thai nghiéng. Trong trang
thai nay, khoang tréng ton tai nho giita can cin bing 4 va chan din dong 2-1 ctia bo phén

truyén dong 2. Truc tdm ctia 10 xo khéi dong lai 3 di xuyén qua truc B ciia c4n c4n bang
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4 sao cho khi can cin bang & cac huéng nghiéng khéc nhau, 10 xo khéi dong lai 3 trén
d6 cho thé tao ra hoat dong 4n vé co ban twong ddng v&i goc va bién do cua bo phan
truyén dong 2 theo céc huéng khac nhau. C6 kha ning kha thi dé lam pht hop chiéu dai
clia gén tiép xtic 2-2 va dudng kinh cta 10 xo khoi dong lai 3 sao cho khi 10 xo khéi
dong lai 3 ¢ vi tri lam nghiéng trong tmg véi nit badm 1 va dugc 1am nghiéng giap véi
gan tiép xtic 2-2, chi mot mit ciia dAu cua 10 xo khoi dong lai 3 c6 thé tiép gidp véi gan
tiép xuc 2-2, trong khi d6 mat kia (mét dbi dién theo duong kinh cta 16 x0) ciia mot dau
khong thé tiép giap véi gan tiép xtic 2-2, sao cho 10 xo khéi dong lai 3 ¢6 thé tao ra hoat
dong 4n 16n bod phan truyén dong 2 chi 1én mdt mdt mat cla truc A cuia bd phén truyén
dong 2 dé ddy quay bd phan truyén dong 2 dén vi tri dirng thir nhit hosc vi tri dimg thir
hai theo hudng nghiéng gidng véi 16 xo. Theo cach khéc, gan tiép xtc 2-2 ¢6 thé da dai
sao cho khi 10 xo khdi dong lai 3 nghiéng, ca hai mdt (cu thé 13, toan bd mat dau) cla
mdt ddu ctia né tiép gip gan tiép xtic 2-2. Tai thoi diém nay, luc nén & ca hai mit cua
10 xo dugc lam nghiéng khac nhau, va hoat dong 4n dugc thuc hién bfmg su bat manh
t&i 2-2 trén moOt mat 16n hon so vai trén mét kia, nén bd phén truyén dong 2 cb thé dugc

dAy quay dén vi tri dimg thir nhit hoic vi tri dirng thit hai.

Tuy ¥, trén bd phan truyén dong 2 va/hodc can cén bang 4 ¢6 thé c6 co chu dit vi
tri ¢6 kha nang lam cho b phén truyén dong 2 nghiéng, ma khong bi cén trd, dén pham
vi 16n hon trong khoang tréng han ché gifta nit b4m 1 va can can bing 4. Vi du, can cn
béng 4 ¢6 thé dugc tao phén rong 4-3 sao cho khi mot dau cta bd phéan truyén dong 2
giap v6i mot du ctia cin can bing 4 d& quay cin cén bing 4, dau kia cia bd phan truyén
dong 2 ¢6 thé di vao phin réng 4-3 ctia cin can bing 4 ma khong bi khoa béi can can
béng 4. Mot mét ctia by phan truyén dong 2 dbi dién nut bam 1 c6 thé c6 dbc 2-3 va 2-
4 ma nghiéng hudng tGi hai hudng khac nhau, sao cho bd phén truyén dong 2 s& khong
bi khéa bang nit bdm 1 trudce khi bo phéan truyén dong 2 quay dén vi tri dirng thar nhét
va vi tri dirng thir hai theo hai huéng khéc nhau.

Quy trinh van hanh cia cong tic khoi dong lai theo phuong 4n ctia sang ché s& dugc
md ta v6i sy tham khao dén cac hinh v& tir Fig.4A dén Fig.7B. Trong Fig.4A va Fig.4B,
cong tic khoi dong lai & trang théi ban dAu, trong d6 nit bAm 1 khong duge bAm, va cin

can bang 4 & vi tri nghiéng huéng t6i mdt mat sao cho by phén bam 7 nghiéng huéng
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t6é1 moOt mit vao vi tri mé mach hodc vi tri tat mach. Bo phén truyén dong 2 dugc tiép
giap 10 xo khéi dong lai 3 nghiéng doc theo can cin bing 4 va nghiéng sao cho dbc trai
clia n6 2-3 gidp v6i chi tiét gidi han 1-1 trén mat trdi cha nit bam 1, va do d6 duy tri &
vi tri dimg thi nhét. Tai thoi diém nay, bd phan truyén dong 2 va cin can bing 4 nghiéng
theo hudng giéng nhau, nhung géc nghiéng khong cin hoan thanh gidéng nhau, va c6
khoang tréng giita dAu trai ciia chan din dong 2-1 ctia bd phén truyén dong 2 va dau tréi

cua cén can bang 4.

Khi nat bdm 1 bit diu dwgc bdm (xem Fig.5A va Fig.5B), nit bAm 1 mang bd phén
truyén dong 2 trén d6 vuot qﬁa strc khang ctia 10 xo khoi dong lai 3 dé di chuyén huéng
xubng, nén canh bén trdi clia chan din dong 2-1 ctia bd phan truyén dong 2 di chuyén
dé bét ddu tiép xtic dau trai dugc nang 1én cla cin can bang 4. Trong quy trinh nay, vi
nat bdm 1 tac dung luc 1én bd phén truyén dong 2 théng qua truc A va khong tao ra
modmen xodn, va 10 xo khdi dong lai 3 van ddy nghiéng bd phan truyén dong 2 & vi tri
dirng thir nhit ctia bd phén truyén dong 2, bd phan truyén dong 2 s& khong quay trong

khi di chuyén huéng xubng duéi, va s& van dugc duy tri & vi tri nghiéng dimg thir nhét.

Khi nat bdm 1 tiép tuc dugc bdm (xem Fig.6A va Fig.6B), canh trdi cia chin dan
dong 2-1 ctia bg phén truyén dong 2 4n dAu trai ctia cAn c4n bing 4 sao cho can c4n bang
4 quay dén vi tri nghiéng, trong d6 dAu phai cia né duge nang lén. Do hoat dong quay
clia cAn cAn bang 4, don khuyu 4-2 & dAu thip hon clia cin cin bing 4 chét vao bd phan
bam 7 dé l4c hudng t6i canh khéac, dé xoay cong téc dén vi tri bat hodc tit. Nhu c6 thé
thay tir Fig.6A, vi c6 co cdu dat vi tri ctia phén rdng 4-3 trong cin cin bing 4, trong sudt
qué trinh bd phéan truyén dong 2 duge bim, canh phai cia chan din dong 2-1 clia b
phan truyén dong 2 c¢6 thé di vao phin rong 4-3 clia cin c4n bing 4 sao cho dau phai
duoc nang 1én cia cin can bang 4 khong tiép xtic canh phai clia chan dan dong 2-1. Piéu
nay lam cho bd phén truyén dong 2 dugc bAm mot khoang du dé din dong can cin bing
4 dé quay 1am cho cong tic chuyén dbi. Khi chan din déng 2-1 ctia by phan truyén dong
2 bét dAu tiép xic mot dAu cta cin can bang 4, bd phan truyén dong 2 di & vi tri ding
thit nhit cia né, tic 13, da nghiéng dén vi tri diu & mot canh. Do d6, khi nit bam 1 tiép
tuc dugc bam, bd phan truyén dong 2 ngay lap lirc bt ddu din dong can can bing 4

quay, trong khi d6 chinh b phan truyén dong 2 khong quay thém vi di dat t6i vi tri quay
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& du trén canh trai, va tiép tuc duy tri & vi tri dirmg thi nhét.

Khi so sanh v6i cong tic khéi dong lai trong tinh trang k¥ thuét, cong tic khéi dong
lai trong phuong an nay, 10 xo khéi ddng lai 3 cuia né dugc lap trén cin can bing 4, va
10 x0 khai dong lai 3 ¢6 thé, & vi tri ban dau, d4n dong bd phan truyén dong dén vi tri
nghiéng (cu thé 13, trang thai nghiéng van hanh) can cho hoat dong tiép theo. Do d6, khi
bAm nat bAm, bd phan truyén dong 2 ¢6 thé tryc tiép din dong cin can bing 4 dé hoat
dong ma khong trai qua tién trinh trung gian cta sy di chuyén bd phéan truyén dong 2 tir
vi tri & gifta dén vi tri nghiéng mong mubn nhu trong cong tic cta tinh trang ky thuat.
Do d6, cong tic khai dong lai trong phuong 4n nay hoat dong véi su tré ngin hon khi
van hanh, va do d6 thuét tién cho sy van hanh chinh xé4c cla cong tac khoi dong lai.
Ngoai ra, trong tién trinh trung gian ctia cong tic khai dong lai trong tinh trang k§ thuat,
hoat dong quay cia b¢ phén truyén dong trong trudng hop tiép giap cn can bang s& lai
tao ra su truot va ma sat gitra bd phan truyén dong va can can bang. Sy trugt ndy c6 thé
lam cho vi tri twong dbi ctia bo phan truyén dong va can can bang khong & vi tri ma can
can bﬁng khong thé dan dong dugce dé hoat dong. Su dn mon bé mit tiép xuc cua bd
phan truyén dong va can can bang giy ra béi sy ma st 1am ting kha ning khong Kkét
hop thich hop gifta bo phén truyén dong va can cén bang. Trong cong tac khoi dong lai
trong phuong an nay, quy trinh san xuét trung gian duge bd qua, va bd phan truyén dong
bét ddu din dong cin can bing trong thdi gian ma bo phén truyén dong tiép xtic can can

bing, sao cho hoat dong clia cong tic khoi dong lai 6n. dinh hon va chinh xé4c hon.

Sau khi viéc chuyén trang thai cua cOng tic hoan thanh, dimg viéc bam nut bam 1
(xem Fig.7A va Fig.7B). Lo xo khoi dong lai 3, thong qua luc khoi phuc, d4y bo phan
truyén dong 2 va nat bim 1 dé di chuyén hudng 1én khoi phuc dén vi tri ban déu chua
dugce bAm. Trong khi d6, vi tai thoi diém nay hudng nghiéng ctia can can bang 4 da thay
d6i toi huéng ma ddu phai dugc nang Ién, cu thé 13, nghiéng theo huéng tréi, 10 xo khdi
dong lai 3 trén can can bang 4 ciing thay d6i dé nghién va duoc dit vao vi tri hudéng toi
mit bén trai. Do d6, gbc tiép xtc clia dau trén ciia 16 xo khéi dong lai 3 va gén tiép xtic
2-2 cia bd phén truyén dong 2 cling thay d6i. Xu huéng ma 10 xo khéi dong lai 3 nghiéng
© va Vi tri huéng t6i canh tréi noi ma chinh né khong 1éch d& déy bo phan truyén dong 2

quay theo huéng d6i dién huéng nghiéng trude d6 dén vi trf dimg tht hai, sao cho huéng

-11-



27163

nghiéng cta by phin truyén dong 2 tré nén gibng vé6i can can bang 4. Nhu viy, b phan
truyén dong 2 dwogc khoi phuc dén vi tri nghiéng khac can cho hoat dong trong lan tiép
theo. Khi nut bAm 1 duoc bdm lai, bd phan truyén dong 2 khong can quay thém truéc
khi din dong tryc tiép dAu phai cita cAn can bing 4 nh canh phai clia chan din dong 2-

1 ctia né quay can cdn bang 4.

Hoat ddong cta cong tac khoi dong lai sau khi nut bim 1 dugc bam lai 13 trong tu
v6i nhitng gi duge mo ta trude day. Chi c6 mot diéu 12 b phan truyén dong 2 thay vi 4n
dAu phai ciia can cin bang 4 v6i canh phai ctia chan dan dong 2-1 @& cho phép cén can
bing nghiéng huéng sang phai, do d6 dan dong bd phan bim 7 dé xoay lai trd lai vi tri
bat hodc tét trén canh bén trai sao cho xoay trang thai clia cong tic. Sau khi nat bdm 1
dugc nha ra, by phén truyén dong 2 dugc khoi phuc lai nho 10 xo khoi dong lai 3 trd lai
vi tri ding thir nhit nghiéng sang canh phai san sang cho hoat dong l4n tiép theo. Tai
thoi diém nay, trang thai cia cong tic khoi dong lai tring véi trang théi ban dau duoc

thé hién trong Fig.4A va Fig.4B.

Vi 10 xo khéi dong lai 3 nghiéng doc theo can cin bang 4, sau mdi 14n hoat dong
cua cong tac khoi dong lai hoan thanh, bg phan truyén dong 2 c6 thé duoc khoi phuc tr&
lai vi tri nghiéng can cho hoat dcf)ng'cﬁa 1an tiép theo, sin sang cho hoat dong cua 14n
tiép theo, sao cho cong téc hoat dong dung thoi diém va su hoat dong c6 hiéu qua cao.
Trong sudt qua frinh bd phén truyén dong 2 din dong can cn bang 4, bo phan truyén
dong 2 din dong can can bang 4 dé quay mot géc 16n, va cin can bang 4 chiu 4p luc én
dinh, diéu nay dam bao su én dinh va hoat dong chinh x4c ctia cong tic, va giam nhu
ciu v& tinh chinh xé4c trong san xuét cac bd phan. Ngoai ra, 10 xo khdi dong lai 3 dugc
stt dung ddng thoi dé khoi dong lai huéng 1én nit bam 1 va khai dong loai hoat dong
quay cua bd phén truyén dong 2, do d6 tranh nhu cdu sép xép riéng & 16 xo khéi dong
lai dung cho nut bam, giam sb lugng cac bo phén, cai thién hiéu qua san xuét va tiét
ki€ém chi phi.

Nén dénh gia ring dé d& mo ta, sy mo td cin c& vao sy dinh hudng ma mit phéng
clia nut bAm ciia cong tic khdi dong lai duoc dat theo chidu ngang va ddi dién mat phéng
thing dtng. Tt c4 cac huéng “1én”, “xudng”, “trai” va “phai” trong ngit canh dugc mo

ta cn ¢l vao sy dinh huéng nay. Chac chan 13, theo nhu cau, cdng tac khoi dong lai co
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thé duoc sép xép theo dinh hudng khéc nhau. Sw mo ta huéng “trén, xubng, trai, va phai”
giita c4c chi tiét trong ban mé ta nay khac nhau twong tmg véi su thay d6i vé dinh huéng
vi tri ctia cong tic khéi dong lai, nhung mdi quan hé v& vi tri trong dbi giita cac chi tiét

khong thay dbi.

Sang ché dugc thé hién véi muc dich minh hoa va md ta, nhung diéu nay khong c6
¥ dinh cho muc dich m6 t4 toan dién hodc han ché cac dang bdc 16. Ngudi c6 hiéu biét

trung binh trong linh vuc nay c6 thé du tinh nhidu céi bién va bién dbi.

Do @6, cac phuong an dugce lya chon va duge md ta dé minh hoa rd hon nguyén Iy
va tmg dung clia sang ché va 1am cho nhitng ngudi c6 kién thirc trung binh trong linh
vuc nay hiéu ndi dung sau, cu thé 1a, tit ca cai bién va thay thé dugc tao ra ma khong
1&ch khoi ban chét cta sang ché, tit ca s& nim trong pham vi bao hd clia sang ché nhu

dugc xac dinh bang céc yéu cau bao hd di kem.
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YEU CAU BAO HQ
1. Cong tic khéi dong lai, bao gbm:
nat bim (1);
bd phén truyén dong (2) dugc ldp xoay truc trén nit bam (1);
vo (6); va |

cin can bang (4) dugc lap xoay truc trén vo (6) va dugc tao két ciu dé 1am cho bd

phan bam (7) xoay gifta vi tri m& mach va vi tri t4t mach;

trong d6 cin can bang (4) dugc lap vai 10 xo khoi dong lai (3) ma gidp v6i bo phan

truyén dong (2).

2. Cong tic khoi dong lai theo diém 1, trong d6 bd phan truyén dong (2) ¢6 vi tri dimg
tht nhit va vi tri dimg tha hai, trong d6 bd phan truyén dong (2) c6 kha ndng dé truc
theo hudng thi nhit dén vi tri dimg thir nhét, va c6 kha ning dé truc theo hudng thir hai

dén hudng thir nhit dén vi tri dimg th hai.

3. Cong tic khc’yi. dong lai theo diém 2, trong d6 by phan truyén dong (2) duoc tao két
cAu theo cach ma khi nut bdm (.1) duge bAm, mot ddu clia bd phan truyén dong (2) giap
v6i mot dlu ciia cAn can bing (4) dé ddn dong can can bing (4) d quay theo mot hudng,
va trong khi d6 b phan truyén dong (2) dugc duy tri & vi tri dung tha nhét hodc vi tri

dung thtr hai cia n6 ma khong quay.

4. Cong tic khoi dong lai theo diém 2, trong d6 10 xo khéi dong lai (3) dugc tao két cAu
dé, khi nut bdm (1) khong dugc bim, tiép gidp v6i bd phan truyén dong (2) va lam cho
bd phén truyén dong (2) quay dén vi tri dimg tht nhéit hozc vi tri dirg thir hai.

5. Cong tic khoi dong lai theo diém bét ky trong sb cac diém tir diém 2 dén diém 4,
trong d6 bd phan truyén dong (2) dugc tao két cAu theo cach ma, khi nut bdm (1) khong
dugc bAm, hudéng nghiéng ctia bo phan truyén dong (2) & vi tri dung thir nhét hodc vj tri
dung thr hai tuong (g v6i nit bam (1) tring v6i huéng nghiéng ciia cin cin bang (4)

trong tmg véi nit bim (1).

6. Cong tic khéi dong lai theo diém bét ky trong sé cac didm tir diém 1 dén diém 5,

trong d6 10 xo khéi dong lai (3) con dugce tao két cAu @& 1am cho nat bdm (1) cing véi
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bd phan truyén dong (2) khdi phuc lai vi tri ban dAu khi nut bAm khong duogc bam.

7. Cong tic khoi dong lai theo diém bét ky trong sb cac diém néu trén, trong d6 nut bam
(1) dugc 1ép chi tiét gi6i han (1-1) dé x4c dinh vi tri dimg thtr nhét hodc vi tri ding thir

hai ctia bd phén truyén dong (2).

8. Cong tic khdi dong lai theo didm bét ky trong sb cac diém néu trén, trong d6 bd phan
truyén dong (2) ¢6 chan din dong (2-1) @& din dong cAn can bing (4), chan din dong

(2-1) d6i xtmg xung quanh truc (A) ctia b phan truyén dong (2).

9. Cong tic khoi dong lai theo diém 8, trong d6 géc ciia bo phan truyén dong (2) tuong
g v&i miat phing cua nit bdm (1) khi & vi tri ding thi nhét tring v&i géc ciia bo phan

truyén dong twong tng véi mit phing ctia ntit bAm (1) khi & vi tri dimg thir hai.

10. Cong tic khoi dong lai theo diém bat k¥ trong sb cac diém néu trén, trong d6 trén
mot mit cia bd phén truyén dong (2) dugc lip gan tiép xic (2-2) dé tiép giap véi 1o xo

khoi dong lai (3).

11. Cong tic khéi dong lai theo diém 10, trong @6 gan tiép xtic (2-2) duoc tao két céu
theo cach ma khi 10 xo khéi dong lai (3) ¢ vi tri nghiéng tuong tng véi nut bam (1), chi
mot mit hodc ca hai mat d6i dién & mot ddu cta 1o xo khéi dong lai (3) tiép gidp gan
tiép xtc (2-2) do d6 ddy bd phan truyén dong (2) dén vi tri dimg thir nhét hodc vi tri
dirng thit hai.
12. Cong téc khoi dong lai theo diém bét ky trong s cac diém néu trén, trong d6 cong
téc khoi dong lai con bao gdm co cdu dit vi tri dugce l4p trén bd phan truyén dong (2)

va/hodc cin can bang (4).

13. Céng tic khoi dong lai theo diém 12, trong d6 can cin bang (4) dugc tao phén rng
(4-3) sao cho khi mdt dau ciia bd phan truyén dong (2) gidp v6i mot dau cta can can
bang (4) dé quay cin can bang (4), dau kia ctia bo phan truyén dong (2) c6 thé di vao
phén rdng (4-3) cia can cin bang (4).

14. Cong tic khoi dong lai theo diém 12, trong d6 mdt mit ciia bo phan truyén dong (2)
ddi dién huéng toi nut bim (1) ddc (2-3, 2-4) nghiéng theo hai huéng khac nhau.

15. Cong tic khéi dong lai theo diém bat ky trong sb cac diém néu trén, trong d6 cin
c4n bang (4), trén ca hai mit ctia truc (B) cia no, 14n luot c6 bé mit tiép xuc dé tiép xac
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b6 phan truyén dong (2), va hai bé mat tiép xuc ddi ximg xung quanh truc (B) clia can

can bang (4).
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Fig.4B

Fig.4A

Fig.5B
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