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TOM TAT

Bai bdo trinh bay qud trinh thiét ké va ché tao bé chuyén déng sir dung co ciu ba banh
quay cho xe kéo hang c6 khd néng leo cau thang, phiv hop véi diéu kién sir dung tai hé gia dinh,
cira hang, va cong truong dan dung. Két cau dwoc tinh todn t6i wu nham dam bdo tdi trong lén dén
66 kg, leo duwoc béc cau thang cao 200 mm véi goc nghiéng 30°, luc ddy can thiét dwoc giam thiéu
dang ké nho thiét ké bé cang quay déu. Két qua thir nghiém thuc té cho thdy thiét bi hoat déng on
dinh, linh hoat trén nhiéu logi dia hinh, déic biét la cdc cau thang bo khong co thang may. Thiét ké

c0 kha nang urng dung rong rdi trong moi truong do thi va san xudt nho.

Tur khéa: Co cdu ba banh quay; Xe leo cau thang; Mé-men xodn,; Xe kéo hang; Truyén
dong thu dong.

ABSTRACT

This paper presents the design and fabrication process of a drive system employing a tri-
wheel rotating mechanism for a stair-climbing hand cart, suitable for use in households, retail
stores, and construction sites. The structure is optimally calculated to support a payload of up to 66
kg and ascend stair steps with a height of 200 mm at an incline angle of 30°. The required pushing
force is significantly reduced thanks to the uniformly rotating tri-wheel assembly. Experimental
results indicate that the device operates stably and flexibly across various terrains, particularly
stairways without elevators. The design demonstrates strong potential for widespread application
in urban environments and small-scale manufacturing.

Keywords: Tri-wheel mechanism, Stair-climbing cart; Torque; Hand cart; Passive

transmission.
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1. PAT VAN PE

Trong diéu kién d6 thi hién nay, nhu
cau van chuyén hang hoa qua cic bac thang
¢ hd gia dinh, van phong, cong truong nho
ngay cang phd bién. Tuy nhién, cac loai xe kéo
truyén thong gan nhu khong thé di chuyén trén
cau thang hodc gip kho khin do mat can bang,
t6n strc nguoi va dé gy nguy hiém.

Trudc thyc trang d6, nhém nghién ctru
dé xuit giai phap thiét ké bd chuyén dong ba
banh quay chu dong, khong st dung dong co,
c6 kha nang vugt dia hinh bac thang hi¢u qua.
Day la hudng tiép can don gian, chi phi thap, dé
san xudt va bao tri — dic biét phu hop vai diéu
kién san xuat trong nudc.

2. THIET KE CO CAU CHUYEN PONG
BA BANH QUAY

CAu trac chinh cua hé théng gom, [1]:

- B6 cang quay lip ba banh déu nhau
trén chu vi;

- Cang duoc ¢ dinh vao truc quay tai
tam, co thé xoay khi banh cham bac;

- Khung xe dang chir U hoac H ché tao
bang thép CT3;

- Tryc chinh gan vong bi 6904 dé giam
ma sat;

- Banh xe cao su duong kinh 155 mm,
d6 bam cao.

Bdng 1. Théng so thiét ké tiéu chudn, [3]

Théng sb Gia tri
Tai trong tbi da 66 kg
Chiéu cao bic thang 200 mm
Goc cau thang trung binh 30°
Puong kinh banh 155 mm
Ban kinh quay bd cang (R) 105 mm
Vit ligu khung Thép CT3
Hé s ma sat trung binh (p) 0,6

Hinh 1. M6 ta banh xe va bdc thang

3. TINH TOAN MO-MEN XOAN VA LUC
TAC PONG

- Trong luong tong, [4]:
F,=m.g=66-9.81=64746N (1)

- Phan tich lyc theo cau thang, [2]:
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+ Luc song song mat phéng gay trugt
xudng béc thang F,:

Fj=F, - sin(30°) =323.73N (2)

+ Lyc vudng goc mit phang ap vao mat
bac cau thang F :

Fi1 =Fg-cos(30°)=560.72N (3)
- Luc ma sat:
Funs=p-F1=33643N 4)
- M6-men cén thiét dé quay bo cang:
T=F;-R=647.46 - 0.105 =68 Nm (5)

- Téc @6 quay ctia banh xe (v6i van tdc
0.5 m/s):

60y 60-0.5
T 2mr  2m0.0775

N ~ 62 (vong/phut) (6)

4. QUY TRINH CHE TAO VA THU
NGHIEM THUC TE

- Vatli¢u: Thép CT3 dung lam khung va
truc; banh xe béng cao su két hop nhua cung;
vong bi 6904 dé giam ma sat khi quay, [5].

- Gia cong: Cit plasma CNC, han hd
quang, tién truc, ép 0 bi.

Thur nghiém: Xe kéo tai 50 kg leo qua
10 bac thang lién tiép cao 20 cm/bac. Ghi nhan
lyc day tay trung binh < 120 N.

Hinh 2. Anh thir nghiém sau khi ché tao

Két qua thuc té cho thiy xe hoat dong
on dinh, ba banh quay muot, khong bi ket hay
trugt. Nguoi str dung khong can ding qua nhiéu
strc, pht hop véi ngudi 16n tudi hodc phu nit.

5. KET LUAN

Bai bao da trinh bay mot cach hé thong
qua trinh thiét k&, tinh toan va thir nghiém thuc
té bd co cdu ba banh quay Gmg dung cho xe kéo
hang c6 kha ning leo cau thang, phu hop voi
didu kién sir dung tai ho gia dinh, vin phong,
va cong truong dan dung. Két qua nghién ciru
chi ra rang:

- Co cau ba banh quay bd tri d6i ximg
quanh cang quay khong nhitng dam bao chuyén
d6ng tuan hoan ma con giup phan phéi déu luc
tac dong, qua d6 giam tai lyc day can thiét va
tang d6 6n dinh khi leo cau thang.

- Céc thong sb thiét ké duoc tinh toan
t8i wu dua trén phan tich lyc ma sat, mé-men
xodn, do nghiéng cau thang va tai trong thuc
té. Két qua tinh toan md-men xoén 1y thuyét va
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thuyc nghi¢m cho théy sai 1éch nho, khéng dinh
do tin cdy ciia mo hinh.

- Céc chi tiét 1ap ghép duoc ché tao dam
bdo dd chinh xéc, do bén va dé dang san xuat
hang loat trong thuc tién cong nghiép.

- Thir nghiém thyc té véi tai trong 50
kg cho thay thiét bi hoat dong 6n dinh, khong
bi ket banh hodac truot banh, Iuc déy trung binh
< 120 N phu hop véi strc cta nguoi dung phd
thong nhu nguoi 16n tudi hodc phu nit.

Tir cac két qua néu trén, c6 thé khing dinh
rang thiét ké sir dung co ciu ba banh quay khong
chi mang lai hiéu qua vé mat co hoc ma con co
tinh kha thi cao trong tmg dung thyc tién nho chi
phi thip; D& ché tao, d& van hanh, dé bao tri, phu
hop véi diéu kién san xuat trong nudc; Tinh Gng
dung cao, c6 thé trién khai rong rdi trong moi
truong do thi, khu dan cu, cong truong, dac biét
la nhitng noi khong c6 thang may.
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