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Tém tit
Bai viét nay trinh bay Vé tinh can thfét, ¥ twong thiét ké va muc tiéu can dat t6i dé ché tao
ra md hinh thu nhd cia can truc thap ket hop véi van thang phuc vu giang day ¢ Khoa Xdy
dw?g, Truong Dai hoc Dgi hoc Thu Dau Mot. Ket qua dat dwoc la Cé‘m,o”t phuwong an hop ly dé
ché tao moé hinh thuc te, giup ich trong giang day va hoc tap nhiéu mon hoc thugoc chuyén
nganh xay dung, dac biét la cac mén thuc hanh.
Tir khéa: md hinh, can truc thap, vin thang, xdy dung
Abstract
DESIGN MODEL COMBINES TOWER CRANES AND CONTRUCTION HOISTS
This article presents the necessity, design ideas and goals to be reached to produce scale
models of the tower crane to hoist combined for teaching at the Faculty of Civil Engineering,

University of Thu Dau Mot. The result achieved is a real model helpful in teaching and
learning many subjects in the specialty construction, especially in the subjects of practice.

1. Pit van dé

Can tryc thap va van thang (hinh 1) 1a cac may 16n (cao dén 150 m, tam rong lam viéc
dén 30 m), dugc dung dé nang chuyén vat liéu khi xay dyung cac toa nha cao ting. Trong thoi
gian hoc trong nha truong, sinh vién hiém c6 co hoi duge tiép xtc voi can truc thap va van
thing, vi cic may nay gi4 thanh cao, d& mit an toan, ngudi khong chuyén mén, khéng c6 nhiém
vu thi khong dugc phép dén gan khu vuc chiing dang van hanh.

Nguyén 1y lam viéc ctia cac may nay dugc trinh bay trong mét sé gido trinh, nhung cha
yéu no6i vé 1y thuyét, phan thyc hanh con rat han ché. Cac cong ty vé may va thiét bj ¢ nudc ta
cht yéu 1a nhap phu ting hodc nguyén chiéc can truc thap hay van thing tir Trung Qudc, Phép,
Duc... dé phan phéi cho cac nha st dung. Hién tai, ta chua ché tao ra duogc cac loai may nay,
mét it co s& nao d6 néu co ché tao thi cling theo céach tuong tu cac loai co san. Ciing chua co
cong ty ndo san xuat ra md hinh nho cua chiing dé phan phdi cho cac trudng nghién ctru, hoc
tap. Di v6i nganh xay dung, nhu cau hoc tap cta sinh vién vé may xdy dung (can tryc thap va
van thang) 1a khong thé thiéu. Sinh vién luén luén himg tha hoc tap, va cham, thao tic véi cac
may thyc té. Thé nhung ta khong thé mua cac 16n nay vé cho cac em thuc tap, ta ciing khong co
nha kho du 16n dé chira ching. Vi céac 1y do noi trén, tac gia dua ra phuong an ché tao may mo
hinh dé cho sinh vién thuc hanh, giup sinh vién nganh xay dung hoc tap, cho giang vién soan
bai giang thuc hanh va cho nhiéu ngudi khac mudn quan tam.
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a) Can truc thap b) Van thang

Hinh 1. Can truc thap va vin thang dang lam viéc ¢ cong truong xdy dung
2. Su can thiet cia mé hinh ket hgp can truc thap va van thang xay dung

Hinh 2. Y tudng mét buéi hoc lap dung, vin hanh can truc thap
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Theo tdm 1y chung, hau hét nhitng nguoi di hoc déu hing tha voi viée hoc tap co kém
theo san pham minh hoa thuc t&. D4i voi sinh vién nganh xdy dung, sau nhitng gio miét mai
hoc ly thuyét trén 16p, cac em can duoc tu do cung nhau xem, thao tac hay thao luan vé mot san
pham nao d6 trong nganh nghé cta minh, vi du nhu: cdc em cin xem va van hanh thir mot thiét
bi phuc vu nganh xay dung.

Hinh 2 cho ta théy mot budi hoc tha vi. Mot sb sinh vién dang lép dung va van hanh can
truc thap, cac sinh vién khac dting quan sat. Tuy nhién, diéu kién ctia Truong, cia Khoa chua
thé dap tmg duoc cac mong doi cua sinh vién. Vi vay, chung t6i dua ra y tudng ché tao mot md
hinh can truc thdp két hop van thiang xdy dung thu nhoé dé sinh vién cung nhau lip dyng, van
hanh, thao luan va rit ra bai hoc. Hién nay, ciing chua c6 noi nao ban mé hinh can tryc thap,
vén thing thu nho, phi hop cho sinh vién nganh xay dung dé ching ta mua.

M6 hinh két hop céan truc thap va van thing xay dung c6 lién quan nhiéu véi cac mén
hoc: Co hoc 1y thuyét, Co hoc két cAu, Strc bén vat liéu, Két cdu thép, May xay dyng va an toan
lao dong...

3. Muc tiéu y twong thiét ké va ché tao md hinh

Mo hinh nay phai dap Gng cac yéu cau:

- Phu hop dé giang vién chia nhom huéng din tir 3 dén 5 sinh vién hoc thuc hanh lip
dung, khoang tir 15 t61 30 sinh vién khac ding xem (hinh 2). Nguyén ly lam vi¢c cua mo hinh
phai dung hodc gan diing nhu may thyc té, nhung khong can lam viéc véi tai trong 16n.

- Kich thudc ctia mo hinh vira phai; twong xing véi kha nang cua sinh vién nganh xay
dung; phu hop voi khong gian lip dung va nha kho bao quan. C6 noi ban chi tiét may tiéu
chuan dé thay thé, lip 1an khi chi tiét may cii bi hu hong.

- C6 thé dugce thao rdi ra timg phan nho dé cét giir trong nha kho, khi can thi ¢ thé 1ip
dung dé dang. Chi phi nam trong mirc cho phép ctia nha truong. DE sir dung va an toan.

Pé thyc hién y tuong trén tac gia dat ra va dat téi cac muc tiéu sau: (1) hoan thanh ban vé
téng thé va cac ban v& chi tiét cia mo hinh, (2) ché tao dwoc mé hinh, (3) hoan thanh tap thuyét
minh huéng dan lap dung, van hanh va bao quan mo hinh.

4. Thiét ké m hinh

4.1. Y twéng thiét ké

Vi muc dich 1a 1am mo hinh day hoc, du dé cho sinh vién lép dung va diéu khién, thé
hién dugc nguyén 1y 1am viéc nhu mot may 16n thue té, md hinh duoc nhém tac gia thiét ké
theo cac y tuong sau:

- Nguyén Iy 1am viéc ciia mé hinh phai dung nhu médy thyc té, nhung khong can chiu tai
trong 16m, vi thé viéc tinh toan trong thiét ké duoc bo di rat nhiéu.

- Kich thudc ctia mé hinh vira phai, pht hop kha ning ché tao, phu hop véi khong gian
lap dung va nha kho bao quan.

- C6 noi ban chi tiét may tiéu chudn dé thay thé, lip 1an khi chi tiét may cii bi hu hong.

- Pht hop véi kha ning diéu khién va lip dung cua sinh vién, pht hop dé giang vién chia
nhom huéng dan tir 3 dén 5 sinh vién hoc thuc hanh trong cac ky thuc tap ky thuat, thuc hanh
mon hoc. M6 hinh ¢6 thé dugc thao roi ra timg phan nho dé cat giir trong nha kho, khi can thi c¢6
thé lép dung dé dang. Chi phi nam trong murc cho phép ciia nha truong, dé sir dung va an toan.

213



Ngb Bao Thiét ké md hinh két hop can truc thap va vdn thang xdy dung

4.2. Thiét ké tong thé

Pay 1a mo hinh thu nho, dang khung gian thép, c6 lién két han hodc lap bang bu long.
Chiéu cao tdi da cia mé hinh 1a 5,5 mét (ti 1& so véi may thuc té khoang 1/30). M6 hinh c6 thé
duoc 1ap rap theo “mo dun”, tirc 14 c6 thé lip thanh van thang nhu hinh 3, ciing c6 thé lip thanh
can truc thap hodc 1ap két hop ca can truc thap 1an vén thang nhu hinh 4.

1

9

(8]

8 9 6 5 4

@ 1. Chép

2. Cap chang

LRongroc 3. Toi kéo xe con
é' ?“p e 4. Déi trong
. Ban nang ol ol
4. Thanh chang = 5. CCfn doi trong
5. Chan dé 6. Dong co
6. Toi kéo 7. Xe con
8. Tay can

11 9. Toi nang vt
m 10. Léng nang thap
11. Thap co so
12. Chan @é
) 13. Toi kéo

13
Hinh 3. Vén thang Hinh 4. Két hop can truc thap va vin thing

Mo td

- Mo hinh dugc ché tao chu yéu bang thép hop vudng 30 x 30 hodc 40 x 40 (mm).

- C6 thé 1ap thanh mo6 dun véan thang nhu hinh 1 hodc ldp hdn hop lién két can truc thap
va van thang nhu hinh 2.

- Céc toi nang déu dung loai c6 cong suat nho nhat, c¢6 ban trén thi trudng (sirc nang tir
100 to1 200 kg).

- Than thap duoc ndi bing cac doan thap co so, lién két bang bu 16ng.

- Nho 10ng nang thap ma cac doan thap co sé duoc lip vao hay théo ra dé tang hodc giam
dd cao cua can truc thap.

- Tay can quay duoc xung quanh than thap nhd hé théng dong co, banh ring va bac dan
mam quay.

- Xe con (mang toi nang vat) di chuyén dugc trén tay can nho toi kéo dat gan dbi trong.
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- Ban nang di chuyén 1én xudng dugc nhd banh xe ¢6 ranh V lin trén ray V, ray dugc
han chéc vao thap co sé. Ban nang 1a bd phan chinh cta van thang, dung dé nang ha vat liéu.

- Chan dé duoc neo chit vao nén dat khi mo hinh dang lam viéc. Khi mo hinh nghi thi
nho céac banh xe dé di chuyén toan b hé thong phia trén.

- Péi trong va cap chang dung dé giit thang bang cho mé hinh.

- C6 tht ca 4 dong co dién dugc diéu khién doc lap. Cac chuyén dong c6 dugc nho cap
kéo hodc nho b truyén banh rang.

Nguyén Iy lam viéc: M6 hinh ¢6 5 chuyén dong nhu sau:

- Chuyén déng tang, giam dé cao cia cdn truc: Long nang thap (10) duoc toi kéo (13)
nang 1én thong qua hé théng rong roc cap, tao ra khe tréng dé chén cac doan thap co so (11)
vao. Sau do, 1dng nang thap dugc ha xudng va dugc lién két chit bang bu 16ng véi doan thap co
s& méi duge dua vao do. Két qua, do cao can truc thap dugc nang 1én. Khi muén ha d6 cao can
truc thi ta thio cac doan thap co so ra, tir tir ha 16ng nang thap xudng, 1dng nang thap lai duogc
lién két chat bang bu 16ng voi doan thap co s¢ phia dudi.

- Chuyén déng quay cua tay can: Khi dong co (6) hoat dong thi théng qua bd truyén
banh ring va bac dan mam quay lam cho tay can (8), cn ddi trong (5) va cic bd phén lip phia
trén ching quay duoc toan vong cing hodc nguoc chiéu kim dong hd trong mit phiang ngang.
Ta c6 thé diéu khién dong co (6) dé tay can (8) quay goc nao d6 theo ¥ mudn.

- Chuyén déng ciia xe con: Tdi kéo xe con (3) cung voi hé thong rong roc cap lam cho xe
con (7) chuyén dong vao - ra trén tay can (8). Khi xe con chuyén dong nhu vy thi mang toi
nang vat (9) ciing chuyén dong theo. Banh xe cua xe con c6 dang ranh V lan trén ray V, ray nay
duoc han chic vao tay can.

- Chuyén dong ndng ha vat: Toi nang vat (9) ding moc dé nang vat 1én hay ha vat xudng.
Toi ndy ciing ¢6 nhiém vu nang cac doan thap co s¢ (11) tir dudi mat dat 1én dé chén vao 16ng
nang thap (10), 1am ting do cao can truc; hodc ha cac doan thap co sé xubng khi mudn giam do
cao can truc.

- Chuyén dong ndng ha ban ndng cua vin thang: Toi kéo (13) c6 nhiém vy nang 1dng
thap (10) nhu hinh 2 va nang ban nang (3) nhu hinh 1, (chu y: toi kéo (6) va toi kéo (13) 1a
mot). Tay cach phdi hop rong roc cap ma toi kéo (13) ¢6 nhiém vu khac nhau, hodc 14 ning
16ng thap (10) hodc 1a nang ban nang (3).

H¢ théng diéu khién: Cac nut nhan tit, m¢ diéu khién dong co déu duge din xudng dudi
va dugc lép trong tu diéu khién, tu nay dat trén mat dét. Cac dong co déu 1a loai 1 pha, dung
dién 200V — 50 Hz.

Liip dung, thao do'. L'Eip theo trinh tu tur thép 1€n cao, thao d& theo trinh ty nguoc lai. Cac
thao tic déu theo trinh tyr va bao dam an toan nhu “Tai liéu hudng din sir dung” kém theo mo
hinh nay.

5.3. Y twong thiét ké cac chi tiét dién hinh

Thong thuong, viéc thiét ké cac chi tiét may phu thudc vao nhiéu yéu t, nhu: chiu luc tac
dung, chiu bén theo thoi gian, pht hop vdi cac chi tiét may tiéu chuan khac, vat liéu dé kiém,
c6 tinh cong nghé (tinh d& ché tao), tinh thim my... Tuy nhién, dy 1a mé hinh dung cho day
hoc, chi cha trong nhidu vé nguyén 1y 1am viéc, van hanh, thao lap ma khong chu trong dén
viéc nang tai trong (co thé noi chi can chiu duoc tai trong ban than 1a du bén) nén yéu t6 tinh
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toan theo luc tac dung thi xem nhu khéng c¢6 y nghia. Trong trudng hop nay, ta dung thép hop
40 x 40 (mm), day 1,4 mm dé lam cac doan thap co so thi xem nhu dat yéu cau. Cac chi tict
khéc thi thiét ké dya theo tinh phu hop véi chi tiét may tiéu chuan, phu hop thim m¥ va phu
hop véi kinh phi hién co.

Béang 1 chi ra hinh dang va vat li¢u ché tao cac chi tiét can thiét nhat cua “Mé hinh két
hop can truc thdp va van thang xdy dung”.

Hinh dang céc chi tiét nay do nhom téc gia nghi ra, két cau co khac nhiéu so véi cac chi
tiét cung loai nhap cua nude ngoai.

Bing 1. Céc chi tiét

STT Tén goi Vit liéu
1 Thép co s& I(l)lép hop vudng 40 X
- Thép hop vudng 40
2 Long nang X40
thap - Thép hop vudng 10
X10
- Thép hop vudng 30
3 Tay can X 30
- Thép V20
4 Cén d6i trong ggép hop vudng 30 X
5 Chép g(l)lép hop vudng 30 X

216



Tap chi Khoa hoc Dai hoc Thii Dau Mgt S6 1(32)-2017

- Thép hop vuong 40
X40
- Thép tam day 7 mm

Gi4 co cAu
quay

Thép hop vudng 40 X

7 han dé
Chan dé 40

Gia van thang
(ban nang)

Thép hop vudng 40 X
40

9 Déi trong Thép tdm day 10 mm

- Thép hop vudng 40
X40

- Rong roc: mua theo
tiéu chudn

-Cép

Hé thong cap

10 N
nang

- Thép hop vudng 40
X40

- Thép tam day 7 mm
- Bénh xe, bulong:
Mua theo tiéu chuén

11 Xe con

- Thép hop vudng 40
X40

- Thép tam day 5 mm
- Bulong: Mua theo
tiéu chuan

12 Thanh chéng
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C4c loai banh - Thép tam day 3 mm

13 e - Banh xe, bulong:
Mua theo ti€u chuan
B truyén
banh ra ) . 2
14 anh rang va Mua theo ti€u chuan

bac dan mam
quay

5. Ché tao va hoan thi¢n mé hinh

V6i y tuong thiét ké hinh dang cac chi tiét nhu néi trén, ta tién hanh lap cac ban v& cé
day du kich thudc va yéu cau ky thuat. Sau do, chuyén céc ban vé nay cho cac co s gia cong
co khi dé thyc hién ché tao.

Viéc ché tao bang han, cit, khoan la chu yéu.

Thong sé ky thugt chinh: Do cao téi da: 5m. Khéi lugng tong: ~250kg. Khéi luong vat
nang: 0 — 50kg. S6 lwong dong co dién: 4. Cong suét trung binh cac dong co dién: 400W. Kha
ning tai cua toi dién: 0 — 300kg. Toc do nang vat: 30m/phit. Te do kéo xe con: 60 m/ pht.
Téc d6 nang gia van thang: 30 m/ phut. Toc do quay can: 10vong/ phit. Cach thic truyén dong:
Truyén dong cap va banh rang. Van chuyén va st dung: Di chuyén nhd cac banh xe, tién loi va
an toan.

Ldp rép, van hanh va thao dé: Lap rap mo hinh nay can tir 3 dén 4 sinh vién, thoi gian
lip khoang 30 phut. Trinh ty lap c6 trinh bay rd trong tai liéu huong dan kém theo. Van hanh
cac dang chuyén dong caa md hinh duoc diéu khién bang nit nhan. Tuy nhién, viéc dua vat vao
moc dé nang Ién, lay vat ra, chén doan thap co s& vao than thap dé ting do cao cua can truc thi
phai c¢6 con nguoi can thiép. Thao d& thi nguoc lai véi lap réap, thoi gian lip khoang 20 phut.
C6 thé thao da ra ting chi tiét nho hoac thao dd vai b phan nao dé6. Cudi cing la bao quan san
pham trong nha kho.

Bdo qudn: M6 hinh dugc thao d& timg bo phan va bao quan trong nha kho. Céc chi tiét
nho, dung cu kém theo dugc gitt kin trong tu c6 chét khoa lai. Nén boi tron dinh ky bé“mg mo
(m& bo) cho cac chd lién két truot, rong roc, diy cap, ray xe con, banh ring. Theo thoi gian, co
thé dut cap, troc mdi han, hu céc thiét bi dién, ... lac d6 can co chi phi dé bao tri téng thé.
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