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Tom tat

Bai viér nay trinh bay vé thiét ké cdc chi tiét n?dy cho mg‘) hinh can truc thap phuc vu
giang dg)f o Kh?a X’dy dung, Truong Pai h_oq Thii Dau Mot. Ké; qua dat duoc la dwa ra cac
ban ve deé c\o’ thé che tao duwoc mot mo hinh can truc thap thuc te, giup ich trong giang day va
hoc tdp nhiéu mon hoc thuoc chuyén nganh xay dung, dac biét la cac mon thuc hanh.
Tir khéa: can truc thdp, ban ndng, banh rdng, doi trong, dong co dién, long nang, 1oi kéo
Abstract

DESIGNING THE MODEL PARTS OF TOWER CRANES

This article presents the design of machine parts for tower crane model for teaching in
the Faculty of Civil Engineering, University of Thu Dau Mot. The results achieved are given
drawings to be able to build a model of the actual tower crane, helpful teaching and learning in
many subjects in the specialty construction, especially in the subjects of practice.

1. Pit van dé

Can tryc thap va van thang la cac may 16n, gia thanh cao, dugc dung dé nang chuyén vat
lidu khi xdy dung cac toan nha cao tang. Di v6i nganh xdy dung, nhu ciu hoc tap cta sinh vién
vé may xdy dung (nhu cin truc thap va van thiang) 1a khong thé thiéu. Sinh can thuc hanh, va
cham, thao thao tac véi thuc té nhung ta khong thé mua cac 16n nay vé cho cac em thuc tap, ta
ciing khong c6 nha kho du 1on dé chira chung. Dé khic phuc han ché nay, chung toi dua ra
phuong 4n ché tao may mé hinh dé sinh vién thuc hanh, giap sinh vién hiéu rd hon van dé khi
doc sach. M6 hinh két hop can truc thép va van thang thu nho & phén trinh bay dudi day s&
gitip ich rat nhiéu cho sinh vién nganh xay dung hoc tap, cho giang vién soan bai giang thuc
hanh va cho nhiéu ngudi khac mudn quan tam.
2. Co s6 1y luén tinh ton, thiét ké

Viéc tinh toan, thiét ké kich thudc, hinh dang ciia md hinh can truc thap phu thudc vao
cac yéu tb: (1) Chiu luc tac dung; (2) Chiu bén theo thdi gian, (3) Chi tiét may dung cho mé
hinh phéi phu hop v&i cac chi tiét may tiéu chuan khéac; (4) Kich thudc twong xtimg voi kha
nang cua sinh vién nganh xdy dung. Pac thu sinh vién nganh xay dung la nam gidi, nén mo
hinh day hoc nganh xay dung ciing nén vira du 16n dé cic em trai nghiém. Dy kién mo hinh cao
khoang 5,5 m, ning khoang 300 kg; (5) C6 phu ting thay thé khi c6 hu hong xay ra; (6) Phi
hop kinh phi hién c6; (7) C6 tinh thAm m§. DAy 1a mo hinh dung cho day hoc, chi chu trong
nhiéu vé nguyén 1y 1am viéc, van hanh, thdo lap ma khong chu trong dén viéc nang tai trong.
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Do d6, yéu t6 tinh toan theo luc tac dung (muc 1) thi chi con tinh sitc bén ctia phan dé 1a du,
viéc tinh bén cho cac chi tiét khac xem nhu bo qua. Yéu t& muc 2, budc ta phai dung vat liéu
khung 13 thép (thép bén hon nhém, nhwa, gb,...), cac chi tiét tiéu chudn nhu: dong co dién,
banh rang, 6 lan, cap, rong roc... ta phai dung loai bén, co do tin cdy cao. Yéu tb 3, 4, 5, 6,
budc ta phai chon trudc kich thudc va gia thanh ciia cac chi tiét may tiéu chuin sao cho phu
hop kinh phi hién co. Tir d6, ta thiét ké kich thudc cac bo phan khac twong ximg theo. Yéu té 7,
budc ta phai suy tinh sao cho hinh dang san phdm tao ra phai hop mit va dé ché tao. Ngoai ra,
¢6 2 bd phan quan trong lam anh hudng dén kich thudc ctia mé hinh 1a:

B6 phdn khdp quay: Dé khop quay an toan, d& hoat dong, khi hu hong thi d& thay thé. .. thi
chi ¢ cach ding 6 lin kiéu mam quay (bac dan mam quay nhu hinh 1a). O lin nay néu chon
loai nho nhat thi ¢6 duong kinh vanh ring ngoai ¢& 400 mm. Do d6, dé bao dam tinh tham my thi
mat cit ngang ctia than can truc thap co duong kinh trung binh khéng thé nho hon 400mm.

Toi kéo: Hién tai trén thi trudng c6 ban tdi kéo nho nhét 14 loai ¢6 sirc nang 150kg (hinh
1b). Vi vay, kich thuédc mo hinh, kich thudc cua b phén do, duong ray, banh xe... cling phai
tuong xung voi kich thude cua loai toi kéo nay.

Hinh 1. O lin mdm quay va toi kéo
Tir cac yéu t6 anh hudng noi trén da dua ta t6i viée tinh chon kich thudc hop 1y cho md
hinh can tryc thap 1a: Mt cit ngang ciia phan than mé hinh 1 hinh vuéng c6 kich thudc 0,4m.
Do cao cua mé hinh phy thudc vao kich thudc ngang ciia phan than (bao dam tinh thon gon va
thAim my). Do d6, do cao trung binh duoc tic gia lay theo quy tic:

D6 cao = 13 x Kich thude ngang phan than = 13 x 0,4 =15,2 (m)

Pé thiét ké duoc mo hinh can truc thap dat yéu cau do cao nhu trén va phu hop cac yéu
cau dat ra thi ta ding thép hop 40 x 40 (mm) day 1,4 mm dé lam cac doan thap co so. Céc chi
tiét khac thi thiét ké dya theo tinh phu hop vai chi tiét may tiéu chuan, phi hop thim my va phu
hop véi kinh phi hién co.

3. Kiém nghiém d9 bén cia phan dé

Phdn dé dugc 1am bang thép hop 40 x 40 day 1,4mm (hinh 2a). Ta can kiém tra bén cia
phan nay. Cdc chdn dé duogc 1am bang thép hop 60 x 40 day 1,4mm. Ta khong can kiém nghiém
strc bén cho cac chan dé nay, vi chiing chi 1 bo phan ké, chi phi khong dang ké, ta dé dang thay
dobi chung khi can thiét. Phan dé chiu toan bd trong luong G cua can truc. Dé tinh strc bén cla
phan dé, ta coi phan dé gdm 6 thanh thiang, cung chiéu dai |, xép song song sat nhau, chiu luc
tap trung G tai trung diém. Mdi thanh thing c6 tiét dién hop vudng rdng, kich thudc canh trong
a, kich thudc canh ngoai b (hinh 2a). Theo y tudng thiét ké, ta 14y so bo cac sd liéu nhu sau:
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Khdi lugng téng ctia can tryc thap 1a m = 300 kg. Do d6, trong luong G = 3000 N.
Canh cia phan délal=1,2m.
Tiét dién thép hop vudng co6 dic trung hinh hoc:
- Kich thudc canh trong: a = 0,0372 m, kich thudc canh ngoai b = 0,04 m.
- Dién tich mit cit ngang: S = b® —a® = 0,04? - 0,0372% = 2,16.10 * (m?
b’ -a’ 0,04 -0,0372°

- Mémen chdng udn: W = Wy = 5 = 5 =2,087.10°(m?)
4 4 4 4
- Momen quan tinh: J_= J, = b 12a = 0,04 1(2)’0372 =5,375.10"*(m*")

- Ung suét phap cho phép cua thép 1a [a] =1,6.10°N/ m’

- Ung suét tiép cho phép cua thép 1a I:Z' :I =0,8.10°N / m*

G
1 R
\ L
N\\\NHNHH“HH“H““""”""‘"“\HNHNH“NHNH "
“II I \II “'IHlII'”l
‘H\\H“H“NH“HHNH o
[
Chén dé | M

Gl
a) Hinh thiét ké phan dé b) So do tinh todn

Hinh 2. Tinh todn phan dé can truc théap

Xét riéng 1 thanh, theo ly thuyet strc bén, ta v& dugc bleu dd lyc cat va biéu do momen
ubn nhu hinh 2b. Tir do, ta thay tai tiét dién nguy hiém c6 lyc cat 1a Qy G/2 va mémen uon la
My = Gl/4. Phan dé gdm 6 thanh thang, tiét dién vuong nhu trén, nén momen chéng udn cia

phin déla: W' =W' =6.2,087.10° =12,522.10°(m").

Ta kiém tra diéu kién bén ciia phan dé theo 2 tiéu chi sau:
a) Kiém tra diéu kién bén theo img sudt phdp:
M Gl 3000.1,2

o=—x= - = ~0,72.105(N / m?)
W 4W'  4.12,522.10°

Ta thy: 0~0,72.10°N/m’ <[ |=1,6.10°N/m’ (1)

b) Kiém tra diéu kién bén theo ing sudt tiép:
3000
40 A
T35 3621610
Tathdy: 7~1,55.10°N/m’ <[ 7 |=0,8.10°N/m’  (2)

=1,55.10°(N / m?) (v6i S’ = 68S)
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Tu ket qua (1) va (2), ta thay viéc chon dé bang cac thanh thép hop 40 x 40 day 1,4 mm la
dat yéu cdu, bao dam an toan (du bén nhiéu lan).

4. Thiét ké cac chi tiét may
Sau khi d6i chiéu tat ca cac di€u kién, cac yeu to can dat t61, bao dam san pham ché tao ra

phai pht hop yéu cau thyc té, tirc 1a phu hop cho giang day thuc hanh mén hoc May xdy dung va
an toan lao dong, tac gia thiét ké cac chi tiét may véi ddy du kich thude nhu cac hinh sau day:
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YEU CAU:
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- Kiém tra dé vudng goc bang éke. Kiemtra | Ngé Bao T
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YEU CAU:

- Han bao dam chéac chan
va mai nhan moi han.

- Phai kiém tra dé vudng
goc bang éke
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GHI CHU:

theo chiéu mii tén |,

- L&p sag cho céc thanh sé 1 tinh tién dé dang

Mua céc rong roc va déy cép theo tiéu chudn

- Mai ta céc canh sac. . Noguoivé| Naé Ba 5-7-16 i .
- Lép cac by fong - dal &c 2o cho kfy khda an guolve, 799 =20 KHOA AN TOAN
toan hoat ddng thi khdng bj tuét dai éc. Kiemtra | NgéBao | 5.7-16
TRUONG BH THU DAU MOT : Tilg: 1:4
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RONG RQC CAP
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Tilé: 1:5

T s6: 14
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5. Kiém nghiém tai trong cin ning

Pay 1a mo hinh, chi dé cho
ngudi hoc biét nguyén 1y hoat dong,
cach lip dung, ma khéng ban toi voi
nang tdi nang hay nhe. Nhung sau
khi ché tao xong mé hinh nay, ta can
phai thir nghiém bang cach cho nang
thtr cac tai trong trong gidi han cho
phép dé danh gia sy cting viing cia
mo hinh va dua ra khoang tai trong
nang cho nguoi str dung.

Gia str can truc thap c6 dang
chir T, cac kich thudc cho nhu hinh
4. Theo nhu thiét ké thi ta co cac
thong sb sau:

- Khéi luong toan can truc m
= 300 kg, do do trong luong G =
3000 N

- Khéi luong dbi trong 1a m =
40 kg, do do trong luwong Q ~ 400 N

- Khoang cach tir ddi trong téi tdm can truc a = 1,34 m

- Chiéu dai tay can b = 2,55 m
-Tam véic=2,3m

S¢ 2(33)-2017
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Hinh 3. So do tinh todn dé kiém tra sirc ndng tdi
cua mo hinh can truc thap

- Khoang cach ti da tir mat dat toi diém treo vat d = 3,5 m

- Khoang cach tir tim can truc téi diém twa ngoai cung ctia chan dé e = 0,6 m

Theo thiét ké thi khdi lugng phia bén trai (gém tay can, dong co dién, xe con, cac chi tiét
khac) can bang voi khdi lugng phia bén phai (gdm khéi lwong cuia can ddi trong, dong co, dbi
trong va cac chi tiét khéc), tuc 1a trong tam cua toan can truc duoge thiét ké xem nhu nim trén
duong tam xx’. Khi nang vat trong luong P, diém treo vat cach tam can truc 1a | (chi iy gi4 tri
e<I[<c). Tacan tim gia tri P téi han de ca hé théng can bang, tic khéng bi ngd quanh diém
B. Do d6, tong mémen cua hé lyc (G Q P) gdy ra quanh dém B phai thoa diéu kién:

P(l—e)>G.e+ Q.(a + e) (3) Thé céc sé liéu vao biéu thic (1), ta co:
P(1-0,6)>0,6.3000+400.(1,34+0,6)

2576
[-0,6

P>

Theo cong thirc (4), ta c6 bang vai gia tri
lién hé giira tai trong can nang P va tam véi | nhu

bang 1:

Bdng 1. Gia tri lién hé giia tdi trong can
nang P va tam véi |

151

STT | I(m) P (N) m (kg)
1 07 25760 2576
2 0,9 8586 858,6
3 1,1 5152 515,2
4 13 3680 368
5 15 2862 286,2
6 1,7 2342 2342
7 1,9 1082 198,2
8 2,1 1717 1717
9 2,3 1515 1515
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Theo bang 1, ta thiy kha ning nang tai cia mé hinh can truc thap nam trong khoang m =
(151,5 + 2576)kg. Tuy nhién, d6 chi 1a sb liéu tinh cho vat ran tuyét d6i. Thuc té, cac toi kéo
chi cho phép nang vat dugi 150kg (khi nang vt truc tiép, khong dung rong roc dong). Bé an
toan tuyét d6i cho hoc vién thyc tap, tac gia chi cho phép nang tai khong qua 50kg.
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BAN VE LAP CAN TRUC THAP
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- Thap co s¢
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Thanh ching

THONG SO KY THUAT

Khéi lugng tong

~300 kg

Sirc nang tai

0-50 kg

Chiéu cao téi da

5,5 mét

Bé réng lam viéc

3 met

S dong co dién

4

Céng sudt déng co dién

300 W

Téc do nang vat

30 m/ph

Téc d6 quay tay cén

20 v/ph

Toc do nang \éng thap

15 m/ph

Téc da kéo xe con

30 m/ph

Tée d nang ban ning

30 m/ph

Dién ap s dung

220V/50Hz

Truyén dong tinh tién

Cap kéo

Truyén déng quay

Banh rang

Nén bé téng

Ngu&i vE[ Ngé Bao [20-7-16

MO HINH
Kiém tra | \ CAN TRUC THAP

TRUONG DH THU DAU MOT
KHOA XAY DUNG

THEP Ti !é 1/20
Toso: 1
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