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TOM TAT

Cdu truc la thiét bi ndng sir dung pho bién trong nha xwéng, kho bdi. Trong qud trinh lam
viéc, do tinh chat ciia vt liéu ché tao két cau va tdi trong tic dung nén tao ra dao déng cho toan
bé may, nhat la qua trinh xe con mang tdi di chuyén trén dam chinh. Bai bdo vmg dung phan mém
Working Model dé phan tich cdc dao déng ciia cdu truc, tir két qud phdn tich ciia phan mém sé liwa
chon dwoc thong 6 lam viéc hop ly cua thiét bi.

Tir khoa: Cau truc; Dao dong ky thudt; Dong luc hoc cau truc; Ung dung phd‘n mém
Working Model.

ABSTRACT

Overhead cranes are commonly used in workshops and warehouses. During operation,
due to the properties of the structural material and the applied loads, vibrations are generated
throughout the machine, especially when the trolley carrying the load moves along the main girder.
This paper applies the Working Model software to analyze the vibrations of the overhead crane.
Based on the software’s analysis results, optimal operating parameters for the equipment can be
selected.

Keywords: Overhead Crane; Mechanical Vibrations; Crane Dynamics; Application of
Working Model Software.

1. GIOI THIEU

Cau truc 12 mot trong nhirng thiét bi
nang ha chuyén dung, dugc sir dung rong rai
trong cac nha xuong, khu cong nghi¢p va kho
bai [1, 2]. Tai Viét Nam, cau truc da duoc thiét
ké va ché tao trong nudc, dap tmg nhu ciu
ngay cang tang cua cac nganh san xuét. Trong
qué trinh thiét ké cau truc, viéc phan tich dong

hoc va xac dinh cac dac trung dao dong cua
hé thong 13 yéu cau thiét yéu nhim dam bao
hiéu qua hoat dong cling nhu do an toan trong
qua trinh van hanh. Dao dong cua ciu truc phat
sinh chu yéu trong qua trinh xe con ning tai va
dac biét ro rét khi xe con di chuyén doc theo
dam chinh. Nhirng dao dong nay khong chi anh
huong dén do chinh xac khi lam viéc ma con cd
thé gy ra cac van dé vé moi két ciu va mat an
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toan cho nguoi van hanh. Trong cac nghién ctru
trude day, nhidu tac gia da tiép can van dé nay
thong qua viéc xay dung cdc md hinh toén hoc
cua hé dao dong nhiéu bac tu do [3, 4], déng
thoi ap dung cac gia thiét tinh toan phd bién
trong co hoc ky thuét [5, 6]. Cac md hinh nay
tuy c¢6 d¢ chinh xac cao nhung thuong doi hoi
qué trinh tinh toan phuc tap. Nghién ctu nay
dé xuat tmg dung phan mém mo phong dong
hoc Working Model dé phan tich va danh gia
dong luc hoc cua cau truc mot ddm. Phan mém
cho phép m6 phong truc quan cac qua trinh dao
dong va chuyén dong cua hé thdng thong qua
cac d6 thi va hinh anh dong [7].

2. XAY DUNG MO HINH PONG LUC
HOQC BANG PHAN MEM

2.1. Cau tao chung cta cau truc mot dam

CAu tao chung cua cAu truc mot dAm st
dung trong nha xuéng duogc thé hién trén hinh
1. Két cau dam chu (2) duoc lién két cimg voi
dam dau (1). Trén dim chi dwoc han ray di
chuyén xe con (3). Xe con (5) ning ha hang (6)
thong qua pa-ling cap (4). Toan bd cau truc di
chuyen trén ray (7) dat trén hé thong cot d (8).
Do ciu tryc lam viéc trong nha xudng nén sé
khong co tai trong gid nho mai che s6 (9).

L i

Hinh 1. Céu tao chung cua cau truc mét dam
1 - Dam dau; 2 - Dam chii; 3 - Ray di chuyén xe
con; 4 — Pa-lang cap5 - Xe con, 6 - Hang nang; 7
- Ray di chuyén may; 8 - Cot xuong;
9 - Mai xuong

Trong qua trinh hoat dong cta cAu truc,
sau khi ning hang dén chiu cao ning nhat
dinh, xe con s& di chuyén hang doc theo dam
chu. Mic du hang nang c6 thé dao dong trong
hai mit phang, tuy nhién dao dong trong mit
phang tai trong thuong c¢6 anh hudéng 16n hon
so v6i mat phang con lai. Chinh Vl Vay, trong
bai bao nay s& tng dung phan mém dé phan
tich cac trang thai dao dong trong mit phang tai
trong.

2.2. M6 hinh dgng luc hoc

K C b KC

Hinh 2. M6 hinh dong luc hoc cua cau truc
mot dam

M6 hinh dong lyc hoc cua cau truc thé
hién trén hinh 2. Trén mo6 hinh dong luc hoc,
dam chinh cua cau truc 1a vat bién dang, dat
trén hé dan hoi dugc mo hinh hoa bang hé 16
xo-giam chan. Cap thép ciia hé pa-ling ning
hang dugc md hinh bang phan tr ¢an hoi. M6
hinh dugc xét trong mat phang tai trong, khi
xe con mang hang di chuyén. So v6i phuong
phap tinh toan 1y thuyét, can phai thanh lap cac
phuong trinh vi phan dao dong ctia dam chu va
hang nang trong cac diéu kién lam viéc khac
nhau ciia can truc sau d6 giai hé phuong trinh
vi phan chuyén dong cta co hé dé tim ra cac
dac trung cua dao dong. Phuong phap dung
phan mém c6 wu diém khong can phai thanh
lap phuong trinh vi phan dang tuong minh, cac
phan tu: trong phan mém Working Model di
chtra san cac phuong trinh toan hoc. Pé mo ta
co hé, can lua chon va cai dat ding cac tham $6.
Céc thong s6 cua két ciu duge mo ta ¢ bang 1.
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Hinh 3. Théng so kich thide ciia dam chii

Mo hinh dong luc hoc xdy dung trong
Working Model cua cau truc khi xe con di
chuyén hang nang trén dam cha dugc thé hién
trén hinh 4. Trong m6 hinh dong luc hoc, lién
két truot (4) dam bao dam chi chi c6 dao dong
theo phuong thang dung. Xe con (2) duoc din

dong di chuyén bang cac mé to dit tai cac banh
xe. Cép thép (5) 1a phan tir dan hoi dugce noi voi
hang nang.

Hinh 4. Mé hinh déng lic hoc trong phan mém
Working Model
1 - Dam chui; 2 - Xe con; 3 - Hang ndng;
4 - Lién két truot
5 - Cdp ndng; 6 - Hé 10 xo-giam chdn

Bdng 1. Théng s6 mé phong ciia mé hinh

Doi tugng Tham s6 Gia tri DPon vi
Mit cat 300%200%8*6 mm
Chiéu dai 6000 mm
Déam chu Vat liéu SS400 -
Khdi luong 311.24 kg
Mbmen quan tinh khéi 5.65 kg*m?
Kich thudc 500*250*250 mm
Khdi lwong 24531 kg
Hang nang
Momen quan tinh khoi 6.39 kg*m?
Chiéu cao nang 1 m
HEé so dan(lllé))l cua 1o xo 500000 N/m
H¢ 10 xo-giam chan
Hé s giam chan (C) 150 Ns/m
Xe con Van tc di chuyén 5 m/phut
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3. KET QUA VA NHAN XET dao dong thé hién & hinh 6.

3.1. Két qua phan tich dong lrc hoc dim chii i ——chuydn vidhac phomge g

Két qua phan tich dong luc hoc theo
phuong thang dirmg cua dam chu dugc thé hién
trén hinh 5.
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Hinh 5. Két qua phan tich déng lwc hoc ciia dam - v V i

chu T Y Cnetee. 0 F
a) Chuyén vi dimng; b) Vin toc theo phiong ding c)

Tir két qua co thé thiy, dao dong cia o
dam chii 1a dong diéu hoa tat dan, két ciu dao
dong 13 rét tai thoi diém xe con mang hang bét
dau di chuyén trén dam chinh va tit dan sau

Vim the (mis)

khodn 22 gily. Tuy nhién khi xe con di chuyén,
Van tOC Cua dam Van thay dOl l’lhO B3y B 10 -sm:? 25 20 a5 '
3.2. Két qua phan tich dong luc hoc hang na 9
-2. Ket qua phan tich dong lyc hoc hang nang Hinh 6. Két qua phan tich dong lyc hoc cua hang
nang

Trong qué trinh xe con di chuyén, su a) Chuyén vi ngang; b) Géc quay;
dao dong cta hang nang cling anh hudng rd dén c) Vin toc chuyen vi ngang;
dao dong cua toan by may. Két qua phan tich d) Van téc chuyén vi dimg
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C6 thé thiy, trong qua trinh xe con mang
hang di chuyén, chuyén dong lic cia hang co
anh huong dén chuyén vi cua xe con (hinh 6-a)
1am cho chuyén vi c6 dao dong nho. Hang nang
¢6 dao dong lac trong mit phang tai trong (hinh
6-b). Ngoai ra khi di chuyén, vén tc ciia hang
theo phuong ngang ciling c¢6 sy dao dong (hinh
6-c). Trong khi dao dong theo phuong ding
ctia hang thé hién rd khi xe con méi bat dau di
chuyén, va giam dan khi xe con di chuyén 6n
dinh (hinh 6-d).

Nhu vay, trong qua trinh lam viéc, do
tinh chét vat liéu ché tao va tai trong tac dung,
toan bo co hé cta ciu truc dao dong trong mat
phing ngang, chuyén vi cua dim dao dong 16n
nhét khi xe con bat dau di chuyén va giam dan
khi xe con di chuyén 6n dinh. Trong qué trinh
chuyén dong, hang nang c6 dao dong lic trong
mit phang tai trong, chinh chuyén dong nay
lam cho van tdc cua hang theo phuong ngang
cling thay ddi trong subt qua trinh di chuyén
hang trén dam chinh. Cac két qua phan tich
béng Working Model thé hién truc quan, dé
theo d&i. C6 thé ap dung phin mém nay déi véi
phan tich dong luc hoc cua cac thiét bi nang
tuong ty nhu cAu truc. <
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