KHOA HOC VA CONG NGHE M0

TiNH TOAN KHA NANG VUOT DOC CUA HE THONG

MONORAY LAP DAT TAI MO HAM LO NAM MAU

‘ onoray la thiét bi van tai hoat dong theo chu ky
' ' dung dé chd nguoi va vat liéu, may moc —
_thiét bj trong mdé ham 16, st dung dau tau
diesel kéo cac toa xe chay trén hé théng ray don bang
thép dinh hinh chi¥ | treo trén no6c duwdng 16. Monoray
co chiéu dai van tai khong gi¢i han, kha nang lam viéc
linh hoat trong cac dwong 16 c6 tiét dién nhd, kha nang
virot dée Iy thuyét Ién dén 30°. Tuy vay, cin cl vao yéu
céu van tai, diéu kién thuc té lap dat clia cac mé ta co
thé xac dinh do déc téi da clia tuyén van tai. Khéi lvong
hang hoa téi da trong méi chu ky van tai clia monoray
tai mé Nam Mau la 18 tin (xac dinh theo nhu ciu van
tai clia md), viéc xac dinh do déc téi da co thé van tai
duwgc clia monoray sé rét can thiét trong viéc thiét ké,
ma& rong pham vi st dung cua thiét bj trong thurc té.
1. Tinh toan kha ning vuwot doc ciia hé théng
Két ciu cla monoray gdm mét dau tau diesel
v&i 6 cdp banh chl dong dong vai trd 1a bd phan
kéo, cung cép Iwc kéo tdi da cho dau tau la 120 kN.
Hé théng toa ché hang gém cac toa c6 strc chd 1T
va 7,5T (5 toa méi loai) néi v&i nhau bang céac can
n6i. Hé thong an toan gom c6 3 b phanh BTs-
DUO, 1 b6 duwoc lap ngay ph|a sau dau tau, 2 bd
con lai dwoc I&p & phia cubi cua doan tau. Ngoai ra
con hé théng cac thanh ndi, can ndi gitra cac
phanh, gitra phanh voi dau tau, phanh véi hé thong
toa,... Dau tau, toa chd hang va phanh di chuyén
trén monoray théng qua céc gia treo véi cac banh
xe 1an I&n trén bé mat dwdi cla thanh ray chi 1.
Téng khéi lwong van tai cia ddu tau 1a 18 tan
gdm khdi lwvgng cac toa van tai, hang héa trén toa,
hé théng phanh, thanh néi... Thyc t& ap dung tai
mdé Nam Mau, téng khéi lwvgng clia hé thong phanh
va céc thanh néi clia né 1a 1500 kg; khéi lwgng con
lai dwgc phan chia trén cac toa chd hang, lay gia tri
trung binh ta ¢é 5 toa loai 1T véi tdng khéi lwgng
toa Ia m,=1520 kg va 2 toa loai 7,5T co téng khdi
lwong mbi toa 1a m,=4450 kg (téng khdi lwgng mébi
toa duwgc tinh bang téng khéi lwgng cla hang héa
trén xe, khoi lwgng ban than toa xe, khéi lrgng cla
céc xe treo treo xe va khéi lwgng clia cac thanh néi
trén toa).
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Ta tién hanh kiém tra kha nang vuot doc clia hé
thédng monoray trén géc déc o

a. Tinh toén téng sirc can chuyén déng cda
cac toaloai 1T ,

Hé théng 5 toa loai 1T dugc treo Ién thanh ray
bang 2 xe treo, méi xe treo gdm 4 banh xe lan
bang thép c6 dwéorng kinh 118 mm. Tai trong dat
I&n mdi banh xe 1an dwoc xac dinh:

P = gmy _9,81.1520 ~1865, N
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H.1. Cac luc tac dung 1én bénq xe lan cua xe treo
trén duwong déc

Tai trong P4 tac dung 1én banh xe sé tao ra luc
can chuyén dong trén banh xe gém 2 thanh phan 13
P,va F,s Tacé: :

Pt = P1.Sinﬂ.

Fier= Pn.; = P1.cosou:i

r
Trong d6: a - Géc nghiéng cla tuyén duong ray; f— Hé
sb ma sat an gitra banh xe véi dwéng ray, £=0,0005 m:;
—Ban kinh ctia banh xe lan, r1=0,059 m.
Tong lwc can trén moét banh xe 1an duoc xac dinh:

FC1 = Pﬁ +Fms1 = P1.(Sin(1+i.0080'.) =
r

=1865 sina + w.cosa
0,059

<> Fgq1=1865.sina+15,8.cosa, N
Tong strc can trén 1 toa xe loai 1T 1a:
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Forq =2.4.Fcq =8.(1865.sina+15,8.cosa)=
= (14920.sina+126,4.cosa), N.

Tdng strc can clia hé théng gém 5 toa loai 1 T:

F, =5.Fcry = 5.(14920.sina+126,4.cosa) = ]

= (74600 sina + 632.cosa), N, )

b. Tinh toan téng strc can chuyén déng cua
cactoaloai 7,5 T

Hai toa loai 7,5 T cling dwoc treo 1én thanh ray
bang 2 xe treo, méi xe treo gdbm 4 banh xe 1an
bang thép c6 dudng kinh 118 mm. Tai trong dat
|&n mdi banh xe 1an duwoc xac dinh:

P, = g.my _ 9,81.4450 _5458, N

24 8

Tuong tw trén ta c6 tdng stkc can trén mot banh

xe l[an dugc xac dinh:

Feo =Po .[Sina+ i.cosa} =

Iz

=5458. sina+ 0,0005
0,059

.cosa} N.

< Fgp =5458.sina+46,25.cosa, N.
Téng strc can cla 2 toa loai 7,5T la:
=2.2.4.F-, =16(5458 sim+46,25.com) =

=(87328.sim +740.cosn), N.

c. Strc can tir hé théng phanh BTs-DUO

Téng khéi lwgng cda 3 bé phanh BTs-DUO va
cac thanh ndi ctia nd la 1500 kg khéi lvong trung
binh clia mdi bé phanh la m;=500 kg. Ban than méi
bo phanh dwoc treo |én thanh ray théng qua 4
banh xe treo bang thép c6 duwong kinh banh xe 100
mm. Ta xac dinh dwoc tai trong dat 1én méi banh
xe treo clia hé théng BTs-DUO:

B = g.ms =1500.9,8‘I ~1230, N.
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Téng strc can trén mot banh xe lan cda phanh

duoc xac dinh:

(@)

Fes = P3.[sina+i.cosaJ =
f3

glq%g.cosa], N.

=1 230.[sina+

& Fgz =1230.sina+12,3.cosa , N

Téng strc can cla hé théng phanh BTs — DUO:

F3 =3.4 Fcy =12.(1230.sina+12,3.cosa)~ @)

~(14760.sina +148.cosa) N.

d. Stk can cua dau tau va bé phan kéo

Pau tau va bd phan keo co t,ﬁng k_h()i lvong Ia
5600 kg (my) duoc treo trén hé thong gom 8 gia treo
v&i tong cong 10 cap banh xe lan (6 gia treo don tng
v&i 6 cap banh chd dong c¢6 1 cdp banh xe lan va 2

gia treo kép & 2 cabin lai c6 2 cdp banh xe I&n). Banh
xe ldn cla dau tau 1a banh thép cé dwéng kinh 100
mm. Ta co thé xac dinh tai trong trung binh dat 1én
mdi banh xe lan clia hé thdng gia treo dau tau:

P, = g.my _9,81.5600 ~2750,N.

10.2 20

Tdng strc can trén mét banh xe 1an cla phanh

dwoc xac dinh:

Fea =Py .(sinow L.cosaj =
M4

0'0025 .cosa} N.

= 2750.(sina+

& Fey =(2750.sina +27,5.cosa)N. , N
Téng stc can cua hé théng phanh BTs-DUO:
F, =10.2.Fg4 =20.(2750.sina+27,5.cosa) = @

= (55000.sina + 550.cosa)N.

Ta c6 téng slrc can cla doan tau:

For =Fy +Fy +F3 +F4 = (74600.sina+ 632.cosa)+

+(87328.sina+740.cosa)
+(14760.sina+148.cosa) + (55000.sina+550.cosa)
& Fer =(231688.sina +2070.cosa), N. (5)

Trén thiwe t& téng strc cdn chuyén dong cua
doan tau con chiju anh hudng cla cac yéu té nhu
strc can trong cac 6 truc cla banh xe, strc can xét
dén anh hudng cla bé mat, két cdu dwong ray,
diéu kién moi tredong lam viéc ... Téng slrc can
tang thém duogc dac trung bing hé sé tang strc
can k, xac dinh bang thwec nghiém c6 k = 1,2. Ta ¢c6
tong strc can thuc té clia doan tau:

Fe =k.For =1,2.(231688.sina + 2070.cosa) =

=278025,6.sino +2484.cosa, N.

Pé doan tau cd thé van hanh thi téng lwc cén
phai nhd hon lyc kéo lam viéc cla dau tau (Fy), ta
co: Fc < Fehay:

278025,6.sina+2484.cosa<120000 N. ~ (B)

Gidi phwong trinh trén ta cé gia tri ama=25,01
Nhuw vay goc déc Ion nhat ma doan tau cé thé vuot
duoc la 25,01°.

2. Két luan

< V@i mirc tai trong yeu cau clia mbi chuyén
van tai 1a 18 tan, hé thong van tai monoray cho
phép van tai hang hoa v&i goc déc téi da cla tuyén
dwcrng van taila 25,01°.

o Tl gia trj goc dbc téi da ta c6 thé thiét ké
tuyén van tai, mé rong pham vi hoat ddng cla thiét
bi phtl hop véi diéu kién thyc té trong md Nam
M&u va c6 thé xem xét ap dung thiét b cho cac md
ham 16 khac & Viét Nam.O

(Xem tiép trang 5)
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3.2. Chwong trinh trén Simulink

Vi cac két qua thu dugc khi thay déi hé sé cua
bo diéu khién ty 1€, khi hé sé cla bd diéu khién ty
l& cang I&n, 1am cho tin hiéu diéu khién thay dbi
nhanh, th&i gian qua d6 va sai 1&ch diéu khién tang
(xem H.7, 8, 9).

H.8. Dép (g cia hé khi Kp=0.05

H.9. Bap tring cda hé khi Kp=0.09

4, Két luan

Bai bao da trinh bay chi tiét cac buéc cling nhu thuat
toan, chuwrong trinh va két qua trén Matlab cho bai toan
xay ditng bd didu khién sé st dung bd diéu khién ty l&
cho ddi twong dong co truc vit trong hé diéu khién may
can thép trong cong nghiép. MGt s6 bd diéu khién khac
cho cac déi twong cdng nghiép cu thé cling nhu trinh tu
cac bude xay dung va churong trinh sé dwoc tac gia gioi
thiéu trong cac bai bao t&i.0J
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