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trong qua trinh khai thac ham lwong NOx trong khi xa cua cac dong co nay khong tang thi cac
doéng co nay can thiét phai bao dwéng dé nang cao chét lwong lam viéc.
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TY DONG HOA TiNH TOAN LIYC CANG TRONG BANG DAI
BANG PHUONG PHAP VONG THEO CHU VI
THE AUTOMATION OF CALCULATION BELT TENSION
BY ROUND PERIMETER METHOD
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Vién KHCS, Trirong BDHHH Viét Nam

76m tat
Trong bai bdo nay trinh bay viéc tir dong hoa tinh todn luc cdng trong bang dai bang
phurong phap vong theo chu vi déng thoi xdy dung churong trinh tinh todn tw déng dua
rén ngoén ngt¥ Iap trinh Delphi.

Abstract
In this article, the aufomation of calculation belt tension by round perimeter method and
the establishment of the program serving it by programming language Delphi are
presented.

1. bat van de

Tinh toan bang dai la cong viéc thuwong gap trong ky thuat co khi, trong dé tinh toan lwc
cang tai cac diém dac trwng cta né la mét phan quan trong. Tinh toan Iuc cang trong bang dai
nhdm kiém tra dd bén cla bang va tinh toan lwc kéo can thiét, tlr d6 xac dinh céng suat can thiét
cla doéng co va chon déng co.

Khi tinh toan lyc cang clia bang dai, can thwc hién mot khéi lvong tinh toan kha Ion, déng
thoi phai nhiéu 1an tra so liéu tr cac bang tiéu chuén va vé biéu db6 Ic cang. Viéc tinh toan thu
cbng khéng nhirtng méat thoi gian, cdng sirc, ma déi khi con bi sai s6t, nham Ian. Trong bai bao nay
trinh béy viéc ty ddng hoéa tinh toan Iyc cang trong bang dai va xay dwng chwong trinh tinh toan tw
doéng, bang ngdn ngir Iap trinh Delphi.

2. NGi dung tinh toan lwc cang trong bang dai

Dé xac dinh lyc cang tai cac djém dac trweng cla bang dai, ngwdi ta str dung phwong phap
vong theo chu vi. Dwa vao so dé‘truyén doéng clia bang dai, nég goi S; la lyc cang tai mot diém trén
mot doan clia bang dai, né sé& bang téng lwc cdng tai diém cudi S.4 va lwc can W1 i cia doan do,
nghia la:

S, =8, + Wi—l,i' 2.1)

Nhuw vay co thé xac dinh dwoc lwe cang tai mot diém déc trwng bat ky clia bang dai, néu biét
dwoc lwc can & tirng phan ctia né. V&i phwong phéap nay, lwc can chuyén déng sé dwoc chia nhd
cho tirng doan cu thé véi nhivng d&c trung ctia doan dé vé két cau, vé hinh dang, bé tri... Trén méi
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doan lwc can chuyén dong la khéng déi. Luc can cta bang dai dwoc tinh toan theo cac truong hop
sau:

1) Doan thang ngang co tai vé khéng tai (dung con lin dé)
W, =(q, +q, a2 Lo, (2.2)

gy - trong Iwvgng don vj via hang, kG/m; q, - trong Ilwong don vi clia bang kG/m; qﬁ{- trong

lwong don vi cla kh0| Iwcyng phan quay cac con lan nhanh co tai, kG/m; L; - chiéu dai doan bang
dai dang xét; w - hé s can chuyén dong ctia day bang trén cac con l&n d&.

W, = (qb +qq )Li@: (2.3)
qlc“‘1 - trong lweng don vi ctia khéi lwong phan quay cac con 1&n nhanh khéng tai, kG/m.
2) Doan thang nghiéng cé tai va khéng tii (dung con lin dé)

W, =(q, +q, + a2 )L,0*(q, +q, H, (2.4)

L, - hinh chiéu cla doan b&ng lén phuo’ng ngang; H - chiéu cao nang hang; DAu (+) 4y khi
bang chuyen dong 1én, dau (-), khi bang chuyén déng xudng.

(Clb +qc1)L o*q,H. (2.5)
3) Bo,an cong qua nhom con lan
W, =S, (x-1), (2.6)

S, - lwc cang cua day bang trwdc doan cong; A - hé s ting lwc cang cla day bang do lwc
can céac con lan d&, A =¢“%, w - hé sb can chuyén dong cla day béng trén cac con lan d&; a -
goc & tam doan cong (radian), o, =1,06...1,08rad.

4) Doan cong qua tang trong

W, =S, (k-1), 2.7)

k - hé sbé tang lwc c&ng cta bd phan kéo do luc can tai tang quay, phu thudc vao géc 6m clia
bang trén tang: o, = 900;kq =1,03...1,05;0. = 1800;1(q =1,05...1,07.

5) Lwre cdn cda thiét bi vao tai

W, = W, + Wi, (2.8)
W, - Iwc c&n @é truyén cho hang cé tbc d6 cia bd phan kéo, W, = (??Z kG, (2.9)
Q - nang suét cla bang, T/h; v - tc do ctia bang, m/s.
W, = lyc cén do thanh dan hwéng cla mang vao tai, W, =5l, (2.10)
| - chiéu dai thanh d&n hwéng clia mang, m

6) Lurc cdn cda thiét bi do tai
- Khi d& t3/ qua tang 6 cudi bang:
Wy = 0; 2.11)
- Khi d& t3/ kiéu gat cé dinh (Dung cho vt liéu roi):
W, =(2,7..3,6)q,B, B - chidu rong bang, m; (2.12)

- Khi d& t3/ kiéu gat di dong (Dung cho vét liéu don chiéc):
Wy = 0,6Gy, Gp - Trong lwgng kién hang, kG; (2.13)
- Khi d& t3/ bang xe con, qua hai tang tréng:
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W, =(S, +q,(K; -1 +q,h, (2.14)
Su - lwc céng day bang tai diém vao thiét bi d& tai; h - chiéu cao d& tai, m.
7) Lwre cdn cada thiét bj lam sach:
W, =0B, (2.15)

ws - hé sb can cuda thiét bj lam sach bang, dbi véi nao va gat ws = 30...50 kG/m; déi voi
ban chai quay ws = 15...25 kG/m.

Sau khi lan lwot xac dinh lye céng tai cac diém déc trwng clia bang, cudi cung ta tim dwoc
quan hé gitra lwc cing & diém vao tang dan S, va diém ra tang dan S;: S, =S, + ng , (2.16)

Wiong - tNg Itrc can trén sudt chiéu dai day bang.
Mat khac, theo Olle, gitra S, va S, ¢6 quan hé: S, =S e"*, (2.17)

u - hé sb bam gitra day bang va tang dan; a - goc 6m gilra day bang va tang, rad.

Giai hé phuwong trinh (2.16)’ va (2.17), ta xac dinh dwoc S, va S,, tr d6 xac dinh dwoc lwc
cang & cac diém dac trwng va vé biéu do lwc cang.
3. Xay dwng chworng trinh tinh toan tw dong lwc cang
3.7 X&y dirng chuwong trinh

Viéc tinh toan Iwc céng trong bang dai co thé dwoc ty dong hoa bang cac chuong trinh, xay
dyng dwa trén cac ngon ngtr lap trinh hién dai. Trong so do, Delphi la ngén ng® lap trinh hwdng
doi twong, ma nén tang la ngén ngtr Pascal, cé cau tric chat ché, logic, rat phu hop voi viéc giai
cac bai toan ky thuat. Dung ngdén ngl lap trinh Delphi c6 thé xay dwng dwoc chwong trinh, cho
phép khong nhirng thirc hién viéc tinh toan tw dong, ma con cho phép tra bang tw dong cac so liéu
tiéu chuan va vé cac biéu dé tw dong.

N6i dung tinh toan Iwc cang bang dai gom: Tinh toan cac théng s6 ban dau (So' do tuyén
dwong, vat ‘Iiéu van chuyén, dang b,éng,, loai bang, dieu kién lam viéc...); Tinh toan so bC)’( Chiéu
rong va chiéu day day bang, cac két cau clia day bang, hanh trinh cang bang va cac khéi lwgng
don vi); Tinh lwc cang (Tinh lwc can tai cac doan cla bang va lyc cang tai cac diém dic treng).
Cac ndi dung nay cé thé duoc ty dong hoa nho cac doi twong cua Delphi nhw Nhén (Label), O
van ban (Editbox), Danh sach xb (ComboBox), O chon (RadioButton), Vung van ban (Memo)... pé
tra cac bang sb liéu tieu chuén, dung cac tha tuc ghi va doc bang cutia Delphi. D& vé biéu db luc
cang, dung phwong thirc vé Canvas cta Delphi.

Giao dién clia chwong trinh tinh toan ty déng lwc cang trong bang dai dwoc trinh bay trén
cac hinh 3.1,ava 3.1,b.
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Hinh 3.1. Giao dién chuwong trinh tinh toan twr dong /lire cang trong bang dai
a-Formi; b - Form2
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3.2. Vi du st dung chuwong trinh

Tinh toan bang dai dat nghiéng - ngang (hmh 3.2), ndng suét Q = 400 T/h dé van chuyén da
r&m chwa phan loai cé khéi lwong riéng p = 1,6 T/m®, kich thwéc cuc 16N nhét amax = 70 mm, trong
khéi lwong toan bd hang chira 10% loai cuc do.

Chiéu dai doan bang nghiéng L1 = 24 m, doan L2=26m

béng ngang L2 = 26 m, chiéu cao nang hang H Con |12
= 4 m. Bang dat trong phong kin, khong gia & an
nhiét. Hé truyén dong dat & cudbi doan bang 2, \
ngang. D& tai thwc hién bang thiét bi gat dat IS

truc tiép trwdc tang dan dong
. St dung chwong trinh da xay dwng dwoc

de tinh toan, ket qua nhu sau (Két qua duoc lay
tlr File két qua do chwong trinh ghi lai):
KET QUA TINH TOAN BANG DAI
7. Tinh toén céc théng sé ban dau

Khéi lvgng riéng clia hang: Gama = 1,6,
T/m?3; Kich thwéc cuc Ién nhat: a_max = 70, mm,;

Goc déc dong tw nhién: Phi_d = 35, d6; Phwong phap d& tai: D& tai bang thanh gat cb dinh;
Phuong phap lam sach: Khong lam sach; Nang suat cua bang: Q = 400,T/h; Véan toc cua bang:
v = 1,25,m/s; Chiéu dai tuyen duong1: L1 = 24, m; Chiéu cao bang: H = 4, m; Géc nghiéng cho
phép cla bang: BetaChoPhep = 18, do; Chieu dai tuyen dwong 2: L2 = 26, m; Goc nghién cla
bang: Beta= 9,599, d6; Thoa man diéu kién vé goc nghiéng bang; Dang bang: Long mang 3 con
lan, con lan canh nghiéng 30% Bé& mat tang: Gang hoac thép; Diéu kién lam viéc: Khéng khi am;
Loai bang: B-820 (loai 2);
2. Tinh foédn so’ bo
2.1Tinh chiéu réng va chiéu day ddy bang

Chiéu rong tinh toan cda day bang: B = 0,71832, m; Chiéu rong bang dai tiéu chuan tra
bang duwoc la: B = 800mm; SO I6p mang cot clia bang: i = 4; Chieu day mét I6p mang cot: Delta_m
= 1,5, mm; Chiéu day I&p cao su mat I?m viéc: Delta_| = 3 mm; Chiéu day I&p cao su mét‘khc“)ng
lam viéc: Delta_k = 1, mm; Gi&i han bén cla I&p mang co6t: XikmaBen_m = 55,kG/cm; Chiéu day
day bang: Delta = 10, mm;
2.2 Tinh céc két cdu cia diy bang

Hé sb xac dinh dwong kinh tang: a = 125; Buong kinh tang truyén dong tinh duoc: D_tt =
500, mm; Buong kinh tiéu chuén tang truyén dong tra bang dwoc: D_tc = 500, mm; Buong kinh
tang bi dong tinh dwoc: D_bdtt = 400, mm; Pwong kinh tiéu chuan cla tang bi dong tra duoc:
D _bd = 400, mm; Bwong kinh tinh toan cla tang léch: D_lechtt = 325, mm; Chiéu dai tang truyén
dong va tang léch: L = 950, mm; Bwong kinh con 1an: d_cl = 127, mm; Khoang céach gilra cac con
Ién,nhénh tai: ‘I_clt = 1,3, mm; Khoang cach gilta cac con Ién, nhanh khQng tai: |_clk = 2,5, mm;
Khoi lvong phan quay cda cac con lan nhanh tai la 22, kG; Khoi lwong phan quay cla cac con lan
nhanh khéng tai la 22, kG.
2.3 Tinh hanh trinh cang bang

. Hé sb dan dai cia day bang doan nghiéng : k1 = 0,015; Hé sé dan dai ctiia day bang doan

thang: k2 = 0,01; Hanh trinh cang bang : X = 0,61496, m.
2.4 Tinh céc khéi lirong don vi

Tai trong riéng cla bang : q0 = 8,8, kG/m; Tai trong riéng cua hang : q = 88,889, kG/m; Tai
trong riéng ctia phan quay cac con lan nhanh tai : q_clt = 16,923, kG/m; Tai trong riéng cla phan
quay cac con lan nhanh khong tai : g_clkt = 8,8, kG/m.

3. Tinh lire cdng trong bang dai

Hé s6 can quay cua tang léch: k_gl = 1,03; H& s6 can chuyén dong clia day bang trén cac
con lan: Omega = 0,04; Goc ¢ tam doan cong: Alpha = 1,06rad; Hé so lwc can day bang do lyc
can cac con lan do: k = 1,0433rad; Chieu dai doan 45: L45 = 23,5m; Hé s can tang cang: k_qc =
1,05; Chieu dai thanh mang vao tai: | = 2m; Lwc can thiét bi lam sach: Ws = 0, kG; Hé so bam cla
day bang vé&i tang dan: Muy = 0,25; G6c 6m cua day bang véi tang dan: Alpha = 3,5rad; Lwc cang

H=4m

Hinh 3.2. So' dé bang dai
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tai diém 1, diém ra khéi tang dan: S1 = 762, kG; Luc can trén doan 1_2: W12 = 22,86, kG; Luc
céng tai diém 2, diém ra khoi tang 1éch: S2 = 784,86, kG; Lwc céng trén doan 2_3: W23 = 18,304,
kG; Lwc céng tai diém 3, diém ra khéi tang léch: S3 = 803,16, kG; Lwc can trén doan 3_4: W34 =
34,786, kG; Lwc cang tai diém 4, diém ra khoi tang léch: S4 = 837,95, kG; Lwc can trén doan 4_5:
W45 = -52,621, kG; Luc cang tai diém 5, diém két thic doan thdng nghiéng khong tai: S5 =
785,33, kG; Lwc can trén doan 5_6: W56 = 23,56, kG; Lwc cang tai diém 6, diém ra khoi tang léch:
S6 = 808,89, kG; Lwc can trén doan 6_7: W67 = 40,444, kG; Lwc cang tai diém 7, diém ra khoi
tang céng: S7 = 849,33, kG; Luc can trén doan 7_8: W78 = 23,889, kG; Luc céng tai diém 8, diém
vao tai: S8 = 873,22, kG; Lwc can trén doan 8_9: W89 = 555,13, kG; Luc cing tai diém 9, diém két
thic doan nghiéng, nhanh co tai: S9 = 1428,4, kG; Lwc can trén doan 9_10: W910 = 61,864, kG;
Lwc céng tai diém 10, diém két thic doan cong, nhanh c¢6 tai: S10 = 1490,2, kG; Lwc can trén doan
10_11: W1011 = 110,03, kG; Lwc céng tai diém 11, diém két thic doan ngang, nhanh ¢ tai: S11
= 1600,2, kG; Luc can trén doan d& tai 11_12: W1112 = 227,56, kG; Luc cang tai diém 12, diém
vao tang dan: S12 = 1827,8, kG.

Két qua trén hoan toan trung I&p véi két qua tinh toan theo phwong phap tha céng, trinh bay
trong [1], diéu nay minh chirng cho tinh chinh xac ctia chwong trinh.

4. Két luan

1. Bai bao d3 trinh bay tdng quan néi dung tinh toan luc cing trong béng dai va viéc tw dong
héa tinh toan bang cac ngén ng lap trinh hién dai.

2. Xay dwng duoc chwong trinh, cho phép thwc hién tinh toan, tra bang cac sb liéu tiéu
chuén va vé biéu db lwc cang mot cach tw dong. Chwong trinh cé giao dién than thién, dé st dung,
thwe hién tinh toan nhanh chéng, chinh xac, giam dang ké thoi gian, cong strc tinh toan va tao
diéu kién lwa chon két qua tinh toan téi wu.

3. Chwong trinh trén c6 thé dwoc st dung trong thuc té tinh toan bang dai van chuyén lién
tuc va trong cong tac giang day, hoc tap, nhw mét gido cu dién ti.
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THIET KE BO PIEU KHIEN THICH NGHI BEN VNG
CHO CHUYEN DONG HAI CHIEU CUA CAU TRUC
DESIGN OF AN ADAPTIVE ROBUST CONTROLLER FOR 2D MOTION OF

AN OVERHEAD CRANE
TS. LE ANH TUAN
Khoa Co khi, Trirong BDHHH Viét Nam
T6m tat
Nghién ctu ndy phét trién mot bo didu khién thich nghi trirot cho céu truc trong truong
hop khéng biét khoi lirong hang va céc yéu t6 cén. St dung hai tin hiéu véo gém luc kéo
xe con va lire néng hang, bo didu khién cung lic thurc hién bon nhiém vu: dén dong xe
con, néng hang, gitk nhé goc ldc trong qué trinh vén chuyén, va triét tiéu hoan toan goc
/dc hang & dich dén. Chat lirong cia bé didu khién diroc kiém chung bang mé phong vé
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