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RESEARCH ON DYNAMICS OF AUTOMATIC MOTORBIKE PARKING SYSTEM
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TOM TAT

Ngi dung bai bdo trinh bay két cau, nguyén Iy lam viéc va phan tich dong hoc ciia hé thdng
gui xe may tu dong. Phwong phap dwoc sw dung trong phan tich la phLm’ng phap Iy thuyét. Két qua
ciia bai bdo givip ddc gia cé cdi nhin tong qudt vé hoat dong va cdc yéu té anh hwong t6i chuyen
dong khi lam viéc cua hé thong gui xe mdy ti dong noi chung, va cac chuyen déng thanh phan néi
riéng. Trén co sé dat dwoc, két qua ndy la nén tang cho nhitng phdt trién trong twong lai lién quan
(i viéc thiét ké, ché tao hé tho”'ng gui xe may ty dong tai Viét Nam.

T khoa: H¢ thong giri xe may; Tw déng; Pong hoc hé thong.
ABSTRACT

This paper presents the structure, operation and analyzes the dynamics of automatic
motorbike parking system. The method used was analytical approach. The results of the research
give the readers the overview of the system s operation and the affecting factors during the work of
movement components. The results will be used for the further development in terms of optimization
and manufacturing of the automatic motorbike parking sysem in Vietnam.
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1. PAT VAN PE

Hién nay, & cac thanh phé 16n nhu Ha
No6i va TP. H6 Chi Minh, toc d6 xdy dung,
phat trién co s ha ting d6 thi chua dap tng
kip tdc d6 gia ting dan sb co gidi. Tai nhiing
thanh phd nay, phuong tién giao thong cong
cong chi dap tng dugc mot phén nho nhu cau
di lai cia nguoi dan va da s6 ngudi dan van lya
chon giai phap st dung phuong tién c4 nhan dé
di chuyén, trong do, lugng xe may chiém dén

85% [1]. Piéu nay da gy kho khan vé viéc giai
quyét khong gian dd xe may va su tién loi tai
khu trung tam thuwong mai, khu vui choi, bénh
vién va khu chung cu, truong hoc... Bung trudc
thuc trang thiéu khong gian dd xe may [2] von
da rat chat hep, thi giai phéap 1a sir dung nhiing
hé thong gui xe may tu dong — thiét bi co thé
nhan ban khong gian dd xe 1én 5-20 lan bang
cach khai thac nhiing khong gian “chua duoc
su dung”. Bén canh do, cac cong trinh nay con
tao canh quan, kién trac cho thanh phd. Viéc T
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nghién ctru, thiét ké, ché tao hé thong giri xe
may tu dong khong thé thiéu dugc bude nghién
ctru dong hoc ciia hé thong. Trong bai viét nay,
nhom nghién ctru tép trung vao vi¢c phan tich
phuong an chuyén dong va phan tich dong hoc
hé thong gui xe may tu dong st dung phuong
phap tinh toan 1y thuyét. Két qua nghién ciru
s& dit nén tang cho viéc thiét ké, diéu chinh
va dua ra cac phuong an thiét ké hop 1y, nham
muc dich nang cao hi¢u qua st dung, tiét kiém
thoi gian va tang tinh tién loi tai noi giri xe may.

2. NOI DUNG
2.1. Xac dinh phuwong an thiét ké

Viéc xé4c dinh duge phuong an thiét ké
s0 bo 13 yéu té rat quan trong trong viéc nghién
ctru dong luc hoc h¢ théng. Béng viéc phan tich
nguyén 1y 1am viéc cac hé thdng gui xe ty dong
tuong tw, nhu hé théng gui xe 6 t6 tu dong (3;
4), hé thong guri xe may ty dong (5) va hudng
t6i muc tiéu thiét ké hé thong giri xe may tu
dong don gian, chi phi thiét ké va van hanh
thap, nhom thiét ké da dua ra phuong an thiét

ké tong thé cua hé thong giri xe may tu dong
nhu Hinh 1.

Hinh 1. M6 hinh ciia hé thong giri xe mdy ti dong.

V&i md hinh dua ra, hé théng gii xe
may tu dong dugc chia thanh 4 cum chi tiét co
khi chinh:

1. Khung d& hé thong;

2. Co cau kéo/day xe may (pa-1ét d& xe);
3. Co cdu nang ha xe may;

4. Co cau xoay truc.

Nguyén 1y 1am viéc cua hé thng khi
lay xe tur vi tri nguoi g nhu sau:

Budc 1: Ngudi gui xe di chuyén xe 1én vi tri ciia Palet
va dung chan chong gilra xe, xe ¢ vi tri can bang.

oMo

Budc 2: Co ciu kéo/ddy xe may (2) sé& dugc didu
khién bé d& vao dudi palet co chua xe.

b

Bud6c 3: Co cu nang ha (3) hoat dong, nang palet
chtra xe 1én mot doan theo tinh toan.

ob |

Budc 4: Co cau kéo/day xe (2) hoat dong dé rut palet
vao, kéo xe vao phia trong.

ob
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Budc 6: Co ciu xoay truc (4) hoat dong, xoay palet
va xe vao khoang chtra xe trén hé thong khung do
(1) da tinh toan.

Budc 5: Co ciu nang ha (3) chuyén dong di 1én,
nang palet t6i d§ cao da tinh toan.

Budc 7: Co chu kéo/day xe (2) hoat dong, ddy xe vao khoang chira, sau d6 co cdu nang ha (3) tha palet
chira xe xuong khoang chtra xe.

..| .

Budc 8: Co ciu kéo/day xe (2) thu vé, co cu nang ha (3) ha xudng, mot chu trinh méi bat dau.

O 0
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Chu trinh 1am viéc khi ldy xe tir vi tri
khoang chtra xe nguoc lai voi khi g xe.

2.2. Lwa chon két cAu dong hoc

V6i phuong an thiét ké nhu trén, ching
ta c6 thé phan chia dong hoc hé théng gdm 3
phan chinh, bao gdom:

1) Xich téc d6 1: Chuyén dong ra — vao cua
palet chira xe (Co ciu 2);

2) Xich téc d6 2: Chuyén dong 1én — xubng cta
palet chtra xe (Co cau 3);

3) Xich tdc d6 3: Chuyén dong tron cua truc
chinh chira palet (Co ciu 4).

Chung ta di vao phan tich 1an lugt cac
chuyén dong va cau tao hé thdng truyén dong.
Xich tdc d6 1: Sau khi phan tich va lwa chon két
cau, palet chira xe dugc dan dong theo nguyén
tac sau: Chuyén dong quay tron tir dong co
=>hop gidm tdc => bd truyén xich => chuyén
dong thang cua palet gin trén déy xich.

Xich téc d6 2: Chuyén dong 1én xudng
ctia palet dugce dan dong nhu sau: Chuyén d()ng
quay tur dong co => Hop giam toc =>B0 truyen
xich => Chuyén dong lén xudng ciia co ciu
nang ha.

Xich tbc 6 3: Chuyén dong xoay cua
truc do cum nang ha va kéo/déy duoc dan dong:
Chuyén dong quay tir dong co => Hop giam tdc
=> Chuyén dong quay cua gia d& palet va thiét
bi nang.

Theo thiét ké, 3 xich chuyén dong ké
trén hoan toan doc lap, chung la cac chuyén
dong don gian noi tiép nhau trong chu trinh lam
viéc.
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2.3. Phwong trinh dong hoc

2.3.1. Xich téc dp 1: Chuyén dpng ra — vio
cua palet chira xe

Dua trén két cdu xich chuyén dong 1
va nguyén tic xdy dung phuong trinh chuyén
dong (6) (7) ta c6 phuong trinh dong hoc cua
xich chuyén dong 1 nhu sau:

T,

v, =—% 7 1
Y304 0

Trong d6:n, - Van téc quay dong co 1,

vong/phut; i, — Ty so truyén cta hop giam toc
;1 —Ban klnh vong chia cua dia xich, m; v, —
Van toc chuyén dong tinh tién cua palet, m/s.

2.3.2. Xich téc dp 2: Chuyén djng lén — xuong
cua palet chira xe

Dura trén két ciu xich chuyén dong 2 va
cach xay dung phuong trinh chuyén dong theo
(6) (7) ta c6 phuong trinh dong hoc cua xich
chuyén dong 2 nhu sau:

TN,

v, =—%=r 2)

P304,

Trong do: n, - Van tdc truc dong co 2,
vong/phut; 1, — Ty s6 truyén ctia hop giam toc 2;
r,— Bén kinh vong chia cua dia xich, m; v, — Véan
toc chuyén dong tinh tién cua ban nang, m/s.

Van toc va gia téc nang duoc diéu chinh
phu hop dé loai bod cac dao dong va giat cudi
hanh trinh.

2.3.3 Xich toc @ 3: Chuyén dpng quay ciia
truc do

Dua trén két cAu xich chuyén dong 3
va cach xay dung phuong trinh chuyén dong
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tur (6) (7) ta c6 phuong trinh dong hoc cua xich
chuyén dong 3 nhu sau:

mn,.;

o=t 3
301, ©)
ﬂ:.l’ldcj,

v, =—"r 4

P304 )

Trong do: n,., - V'cfn} tdc truc dong co ?,
vong/phut; i, — Ty s0 truyén cua hép giam toc
3; r — Ban kinh quay, m; ® — Van toc goc cua
khéi tam xe, v, — Van toc dai cta khdi tam xe,
m/s.

2.4. Lua chon cac thong so chuyén dong dua
trén cac yeu to dong lue hoc

2.4.1. Xich téc d¢ 1: Vin téc ra vao palet

Chuyén dong cua palet 1a chuyén dong
¢6 gia tde. Do do, can xac dinh gia tri gia toc
hop 1y dé tranh hién tuong trdi xe may dung
trén san palet. Gia thiét rang, xe may dugc dung
boi chan chéng giita va toan b trong lugng cla
xe don 1én chan chdng. Piéu kién dé xe dimg
6n dinh khong xay ra chuyén dong truot/troi:

F,<F, 5)

Trong do: F  —Luc quan tinh tdc dung
lén xe may, N; F _ — Luc ma sat nghi gitra chan
chong va mat san palet.

F =kN=kgm, (6)

Trong d6: k — Hé s6 ma sat giita hai
bé mat cap vat liéu chan chéng Xe va mat san
palet, N — Phan lyc tac dong 1én chan chéng,
N; g — Gia tdc trong truong, m/s; m_— Khéi
lugng ctua xe may, kg.

F'qt = mxe ‘al = mxe‘Bl "/i (7)

Trong do: a, — Gia toc chuyén dong tinh
tien cta palet mang xe mdy, m/s* B, — Gia toc
gbc cua dia xich, 1/s%

Nhu vay, tir cac cong thure (5), (6) va (7)
thu duoc gia toc goc yéu cau cua truc dia xich:

IN
i3

B,

)

e

Hinh 2. Xac dinh diéu lyc tac dong lén xe trong
qua trinh day palet.

Gia toc géc yéu cau cua truc dong co 1:

Bdcl < il 'Bl (9)

M6 men yéu cau cua dong co 1:

MISJI‘Bdcl+Mc] (10)

Trong d6: M, — M6 men phat lyuc cﬁaa
d@ng co 1, N.m; J — Mo men quénvtinh quy doi
ve truc dong co 13 kg.m*; M — Tong md men
can trén xich truyén dong 1.

2.4.2 Xich toc dp 3: Vin toc géc truc quay
Khi palet chira xe quay, palet dugc cd

dinh trén ban nang nho vau dinh vi, diéu kién
an toan la xe may khong bi vang (trugt) ra khoi

bé do dudi tdc dung cia lyc quan tinh (luc ly &
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tam), do chuyén dong quay gay ra va khong bi
1at do thanh phan Iyc x6 ngang gay ra boi gia
tde tiép tuyén. Theo d9, ta dit mot sb thong sb
nhu sau:

Luc quén tinh F, ,do gia téc hudng tam
cta chuyén dong quay gay ra:

F. =m_,or (11)

qmn

Luc ma sat nghi tai diém tiép xuc giita
palet va chan chong xe:

F =kN=kgm, (12)
Diéu kién dé xe khong truot khi quay:
F . <Fms
qt3
®° < kg
r
o< kL (13)
r

Hinh 3. Xdc dinh lyc tdac dong lén xe trong qud
trinh quay.

Lyc quan tinh F__do gia toc tiép tuyen
gay ra:
F _=m_B,r (14)

qtt

M6 men lat quanh diém twya (chan
chdng) do Iyc quan tinh F . gay ra:

M, =F,h=m,B;rh (15)
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Trong d6: M, — M6 men gay lat xe
quanh miii chan chong, N.m; h — Chi€u cao tur
miii chan chong dén trong tam cua xe, m.

M6 men chdng 14t do trong lwong cia
xe tao ra:

M;=G.a (16)
Trong d6: M, — M6 men chéng lat,

N.m; a — Khoang cach tir trong tdm xe may toi
mili chan chdng tinh theo phuong thing dimg,
m; G — Trong lugng cua xe may, N.

Diéu kién dé xe khong bi 1at quanh miii
chan chong:

M, <M, (17)

Hinh 3. Xac mé men gay ldt xe va mé men on dinh
chong ldt xe.

Tur cac cong thire (15), (16) va (17) thu
dugc diéu kién gia toc goc cua chuyén dong

quay:

B, <E= (18)
r.h

Gia toc gbc yéu cau cua truc dong co 3:

Bucs <1555 (19)
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M6 men yéu cau cua dong co 3:

M3 < JS'Bdc3 + Mc3 (20)

Trong d6: M, — M6 men phat lyc cua
dong co 3, N.m; J, — Mo men quan tinh quy doi
vé truc dong co 3 kgm?* M — Téng mo6 men
can trén xich truyén dong 3.

2.4.3 Xich téc d 2: Vin téc lén xuong ciia
palet

Vi san palet khong roi ty do, do dé tdc
do lén xuong v2 ¢6 thé diéu chlnh phu hop tuy
theo thiét ké dé ting niang sudt véan tai, glam
thoi gian cho doi, tor do lya chon céc thong so
chuyén dong dong bo.

3. KET LUAN

Hé théng gii xe may tu dong dang
trong qua trinh thét ké, ché tao thir nghiém nén
cac nghién ctru vé dong hoc 1a vo cing quan
trong. Bai bao da néu ra hoat dong chung va cac
yéu t6 anh huong t6i chuyén dong khi lam viée
cta hé thong giri xe may tu dong néi chung va
cac chuyén dong thanh phan néi riéng. Pay la
budc dau trong viée nghién ctru, thiét ké hoan
chinh hé théng giri xe may thong minh. Két qua
clia tinh toan néu trén, 1a co s& dé xac dinh cac
tham s6 diéu khién cac dong co trong hé thong,
cling nhu lya chon cac chi tiét, phan tir trong
cac co cau chuyén dong. Trong thoi gian t6i,
nhom nghién ctru tiép tuc phat trién moé hinh
mo phong nham khao sat dong luc hoc cua hé
thdng guri xe may ty dong. <
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