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TOM TAT

Bai bdo trinh bay két qua nghién ciru, tinh todn thiét ké va kiém tra ¢ bén ciia hé thong
béng tai chuyén vdi sir dung trong nha mdy may céng nghiép véi cong sudt 30 tan/ngay. Trén co s
phan tich yéu cau cong nghé, dac tinh vt liéu vai va diéu kién lam viéc thuc té, cdc thong s6 chinh
cia bang tai nhw chiéu réng bang, toc do van chuyén, cong sudt dong co va két cdu khung dé dwoc
xdc dinh. Céc tinh todn co hoc dwoc thuce hién nham danh gia kha nang chiu tai, do bén va dé on
dinh ciia cac b phdn chii yéu nhir bang tdi, con lan, truc va khung bing. Két qua kiém bén cho thdy:
liee tac dung 1én khung bang tdi [a] = 170 Mpa, cong sudt dong co 2,0 kW, hé thong bang tai ddp
g cdc yéu cau vé dp bén, an toan va do tin cdy trong qud trinh van hanh lién tuc.

Tir khoa: Bding tai chuyén vdi; Nha mdy may cong nghiép; Tinh todn thiét ké; Kiém bén két
cau.

ABSTRACT

The paper presents the research results, design calculations, and strength verification of a
fabric conveyor system used in an industrial garment manufacturing plant with a capacity of 30
tons per day. Based on the analysis of technological requirements, fabric material characteristics,
and actual operating conditions, the main conveyor parameters — including belt width, conveying
speed, motor power, and supporting frame structure — were determined. Mechanical calculations
were conducted to evaluate the load-bearing capacity, strength, and structural stability of the
principal components, such as the conveyor belt, rollers, shafts, and supporting frame. The strength
verification results indicate that the stress acting on the conveyor frame is [c] = 170 MPa, and the
selected motor power is 2.0 kW. The conveyor system satisfies the requirements for strength, safety,
and reliability under continuous operating conditions.

Keywords: Fabric conveyor belt; Industrial garment factory, Design calculation; Structural
strength verification.
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1. PAT VAN PE

Nganh cong nghiép may mac dang phat
trién manh mé cing v6i qué trinh céng nghiép
héa va hién dai hoéa san xuit. Trong cac nha
may may cong nghiép quy mé 1on, viéc 6
chtrc van chuyén nguyén vat li¢u, dac bi¢t 1a
vai va ban thanh pham, c6 vai trd quan trong
trong viéc nang cao nang sut lao dong, giam
chi phi san xudt va cai thién diéu kién lam viéc
cho nguoi lao dong. Hé théng bang tai chuyén
vai la mét trong nhiing gidi phap hi¢u qua, gép
phan tu dong hoa qué trinh van chuyen va lién
két cac cong doan trong day chuyén san xuit,
boi hé théng bang tai dong vai tro trung tim
trong viéc van chuyén nguyén liéu trong san
xudt céng nghiép [1].

Tuy nhién, nhiéu nha may may hién nay
van sir dung cac phuong thirc van chuyén tha
cong hoc cac h¢ thong bang tai dugc thiét ké
chua t6i wu, dan den nang suat thap, tiéu hao
nang luong 16n va tiém an nguy co mat an toan
trong qua trinh van hanh. Bang tai cong nghi¢p
can dugc thiét ké va tinh toan hop 1y dé dap ung
cac yéu cau vé cong suét 1am viéc lién tuc, do
bén va do tin cdy trong san xuat, ciing nhu dam
bao hoat dong 6n dinh ma khong bi hong hoc
do tai trong va diéu kién van hanh thuc té [2,3].

Bén canh d6, cac yéu t6 nhu lwa chon
vat li€u, phan tich tinh ndng co hoc cua day
bang va tinh todn Ung sut, bién dang 1a vo
clng quan trong trong qué trinh thiét ké. Cac
nghién ctru vé tinh chét co hoc ctia bang tai cho
thy rang dic tinh ctia 16p vai gia cd va 16p phi
cao su anh huong 16n dén kha ning chiu luc
cua day bang khi van hanh lién tuc [4].

Vi vay, viéc nghién ctru, tinh toan thiét
ké va kiém tra do bén cho hé thong bang tai
chuyén vai c6 cong suat 30 tAn/ngdy cho nha
may may cong nghiép 1a can thiét va c6 y nghia

thuc tién cao. Nghién cru ndy nham xac dinh
cac thong s6 ky thuat hop 1y, danh gia kha ning
chiu luc va dd bén cua cac bd phan chinh, tir
d6 dam bao hé thong bang tai lam viéc an toan,
6n dinh va dap tung yéu cau san xuat. Két qua
nghién ctru khong chi gép phan nang cao hiéu
qua van hanh cia nha may may ma con cung
cép co s& khoa hoc cho viée thiét ké, ché tao va
mg dung cac h¢ thong bang tai twong tu trong
thuc té.

2. TINH TOAN BANG TAI CHUYEN VAI

Béng tai la thiét bi co khi duoc st dung
rong rdi trong cac day chuyén san xuit cong
nghiép nham van chuyén vat liéu theo phuong
lién tuc hodc gian doan. Trong nganh may cf)ng
nghiép, bang tai chuyén vai dugc str dung dé
van chuyén vai cudn, vai tdm va ban thanh
pham gifta cac cong doan, gop phan giam lao
dong thu cong va nang cao ning suat san xuat
[7, 12].

Nguyén ly 1am viéc ciia bang tai dya trén
chuyén dong tuan hoan ciia day bang quanh céac
tang dn dong va tang bi dong. Pong co truyén
md men xoan dén tang din dong thong qua hop
giam tdc, lyc ma sat giita tang va dy bang tao
ra luc kéo 1am day bang chuyén dong va mang
theo vat li¢u. Céc lyc tac dung lén hé théng bao
gom trong lugng diy bing, trong luong vat
lidu, lyc cang bang va lyc can chuyén dong [9].

Cong sudt bang tai phu thudc vao luc
kéo can thiét, tbc do bang va higu suat truyén
dong. Cong suit dong co duoc xac dinh theo
biéu thie [9, 10]:

F-v

n
Day bang 1a bg phan tryc tiép chiu luc

P =

kéo va tai trong vt lidu. Diéu kién bén cua diy <~
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bang duoc xac dinh théng qua so sanh tng suit
kéo 16m nhat vdi ing suat cho phép cua vat licu
bang [8, 12].

< [0]
o=—=|0
A
Truc dan dong va con lin chiu tac dung
dong thoi cua mé men xodn va lyc uon. Kiém
bén truc thuong s dung thuyét bén Von Mises
dé xac dinh ung suat tuong duong va so sanh
v6i tng suat cho phép cua vat li¢u truc [5, 6,
11].

Khung bang tai 1a két cAu chiu luc
chinh, chiu tai trong ban than h¢ théng va tai
trong vat li¢u. Vi¢c tinh toan khung bang dua
trén 1y thuyét udn va diéu kién do vong cho
phép [5, 8].

0y < [0] frpax < = 170 MPa

460
Thong sé dau vao: Lugng vai max 30
tan/ngay.

Ap dung cong thic:
30000

- Ty trong trung binh cua vai tho:
y =250 - 350 kg/m?

- Tinh Iuu lugng thé tich, ap dung cong
thure:

Qv =

- Tinh tiét dién, vat liéu bang tai:

1250 kg/h

m ~ 4,16 m?/h

- Vai phan b déu theo chiéu ngang,
chiéu cao 16p vai: h= 150 mm = 0.15 m.

Dién tich mat cit ngang tai vai:
A=Bxh=08x0.15=0,12 m?

— Tbe do yéu cau dé dat luu lugng:

0,0416
Qy, = Av=>v=

~ 0,346 m/s

Chon tdc dd 0.35 m/s dé dam bao du
tai, tranh tac nghén.

- Lva chon cAu hinh bang tai:

Bdng 1. Théng sé bang chuyén vai

A £ Lua chon
TT Thong so dé xut
Bang tai cao su
1 Loai bang tai gan, bang tai
phing

2 | Chiéu rong bang tai (B) 800 mm

3 Téc d6 bang tai (v) 0.35 m/s

4 Goc nghiéng max <2°

5 Chiéu dai bang (L) 8 m

- Tinh cong suét dong co:

Ap dung cong thuc tinh cong suit dong
co cua bang tai:

_ QegH
1.3600

Ap dung cong thiic ta co:

P = 1250.9,81.3 _ 1’27 kW

0,8.3600
Chon dong co co du tai: 2,0 kW.
Tur cac thong s6 tinh toan, dua vao diéu

kién lam vi¢c cua h¢ thong, ta co thiét ké so bo
bang chuyén nhu sau:
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Hinh 1. Két cau ciia bang chuyén vdi trong nha
may may cong nghiép

3.‘KIEM BEN BANG TAI CHUYEN VAI
BANG PHAN MEM ANSYS

Kiém nghiém bén bang ti bang phan
mém Ansys, diéu kién thar nghiém trong 3
truong hop (ting dan tai trong quéa trinh lam
vigc).

08 Dok Dow  MpwyenSersiend MO0 FRNCT BIDAT  em b WS e Jamderd Time 2028

Hinh 2. Tai trong tac dung lén bang tai
bang 1500 kg/h

Trudng hop thir nhat: Tang tai tac dung
1én bang chuyén tir 1272 - 2975 kg/h, quan sat
bang tai ta thdy: Ludi co hién twong dan déu,
c6 mot dudng doc theo giita biang tai bat dau
chuyén mau, va tai vi tri cudn cta dong co cling
bat dau xuAt hién mau xanh nhat. Tiép tuc cho
hoat dong tai ché do nay, qua quan sat cho théy,
ludi khong dan thém va mau gilr nguyén tai vi

tri d6. Két luan rang, vdi tai trong nay bang tai
hoan toan lam viéc On dinh.

O b | i e Aaeiees W AR PR B Te S ey 1 8 A8 4 08 dee Shaeviers Nema JETL
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Hinh 3. Tai trong tdac dung lén bang tai
trén 2000 kg/h

Truong hop thtr hai: Tang tai tor 2975
- 4570 kg/h, lac nay mat luéi dan déu, tai hai
mép ngoai ciia bang tai xuét hién chuyén mau
déu trén toan bo chiéu dai. Pong thoi, tai vi
tri cubn bing tai ciia dong co cling xuét hién
chuyén mau xanh nhat. Tiép tuc cho chay bén
& ché d6 nay, khong thdy xuat hién chuyén mau
thém ciing nhu mat ludi khong dan thém. Két
luan rang, tai trong ndy bang tai van lam viéc
6n dinh va ddm béo diéu kién bén.
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Hinh 4. Tai trong tac dung lén bang tdai
trén 3000 kg/h

Truong hop thu ba: Tang tai trong 16m
hon, tir 3843 - 4611 kg/h, bang tai van hoat
dong binh thuong, tir trén 5380 kg/h luc nay
mit ludi din déu va trai khip bang tai, dong
thoi tai vi tri cudn bang tai ciia dong co xuat
hién chuyén mau xanh nhat sang mau cam va

do tai vi tri giira bang. Tiép tuc cho chay bén <~
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bang tai ¢ tai trong ndy, quan sat cho thiy bang
tai van hoat dong on dinh.

Kiém bén cho bang tai ¢ cac tai trong
khac nhau cho thdy, tai trong ting hon gip
nhiéu 1an so vdi tinh toan, bang tai van lam viéc
6n dinh va dam bdo diéu kién bén.

4. KET LUAN

Bai bao di nghién ciu, tinh toan thiét
ké va kiém tra d6 bén ciia hé thong bang tai
chuyén vai st dung trong nha may may cong
nghiép v6i cong sudt 30 tdn/ngay. Trén co sO
phan tich yéu cau cong nghé va diéu kién lam
viéc thuc té, cac thong s6 chinh: chiéu rong
bang, tc d6 van chuyén, cong sut dong co va
két cau khung d& da duogc xac dinh.

Kiém bén bang phin mém ANSYS cho
thdy cac b phan chinh ctia hé théng, bao gdm
day bang, con lan, truc va khung bang tai, déu
thoa man diéu kién bén va lam viéc 6n dinh.
Ung suat 16n nhit tic dung 1én khung bang tai
dat [c] = 170 Mpa, cong suét dong co 2,0 kW
dam bao yéu cau van hanh lién tuc.

Két qua nghién ctru c6 thé 1am co so
tham khao cho thiét ké, ché tao va ung dung
cac hé thong bang tai chuyén vai twong tu trong
cac nha may may cong nghi¢p. %
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