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TOM TAT

Xe ndng hang dwoe ding dé xep do va vin chuyén hang héa trong khu viee bén bii, nha
kho va xu"ong sdan xudt. Xe nay cé thé nang ha hang ¢ trong leong tir vai chuc kg dén hang tdn
Véi chiéu cao 1én dén hang chuc mét. Khi ldp thém nhitng b cong tac da nang, pham vi hoat dong
ciia xe ndng hang dwoc mé rong, lic nay bé cong tac ndng ha giong nhw can truc co déng. Bai bdo
trinh bay cdc bude thiét ké, kiém nghiém bén va ché tao két cdu thép bo cong tdc da nang ldp trén
xe ndng hang. Cdc cong viéc tinh todn, thiét ké, xay dung mé hinh tinh, dat diéu kién lic, gdn rang
buéc lién két va mé phong mé hinh tinh dwge thue hién trén phan mém Ansys 2024, tir @6 dwa ra
cdc gid tri ndi lyc ciia két cdu thép b cong tac da ndang, lam can cir dé ché tao san pham. Két qua
nghién civu da thiét ké va ché tao thanh cong bé cong tac da néing ldp trén xe nang dién bang trinh
do va nang luc co khi trong nuoc.

Tir khéa: Xe ndng hang; B cong tic da ning; Xe ndng dién; Bé cong tic mo rong; Thiét
ke bo cong tac da nang; Ché tao bo cong tdc.

ABSTRACT

The forklift is used to load, unload, and transport goods in areas such as docks, warehouses,
and production workshops. This vehicle can lift loads ranging from a few dozen kilograms to several
tons, with a height capacity of up to tens of meters. When additional multifunctional attachments are
installed, the forklift's operational range is expanded, and these lifting attachments act like a mobile
crane. This article presents the design, testing steps and manufacture for the steel structure of the
multifunctional attachment mounted on the forklift. The calculations, design, model building, force
condition setting, joint constraints, and simulation of the model were carried out using ANSYS 2024
software, from which the internal forces of the steel structure of the multifunctional attachment were
determined, have enough basis to manufacture product. The results of the study have successfully
designed and manufactured of multi-function working part mounted on electric forklift by level and
mechanical capacity in Vietnam.

Keywords: Forklift; Multi-function working part; Electric forklift; Extension working part;
Design of multi-function working part; Manufacture of multi-function working part.
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1. GIOI THIEU

Hién nay, nhiéu don vi trong qué trinh
thi cong, do yéu cau cong viéc di lap thém bod
cong tac da nang 1én khung nang ha ctia xe nang
hang nhim ting ning sut va hiéu qua cong
viéc [1, 2]. Tuy nhién, trong qua trinh thi cong
thuong xdy ra mot s6 su ¢ nhu mét 6n dinh,
1at xe, hong két cAu gay tai nan [3, 6]. Nguyén
nhan do trong qua trinh lap thém bo cong tac da
ndng maoi chi [am theo kinh nghiém, chua tinh
on dinh va do bén két cdu may dan tdi thiéu
thong tin va sd liéu dé khuyén cdo ngudi van
hanh st dung [4, 5]. Xuét phat tir thuc t& néu
trén can phai nghién ciru thiét ké va ché tao bo
cong tac da nang lap trén xe nang dién trong
diéu kién hoan toan trong nudc.

2. THIET KE TINH TOAN BQO CONG TAC
PA NANG

2.1. Phuong 4n thiét ké

Hién nay, phu thudc vao muc dich st
dung ma két ciu va thong s6 k¥ thuat cta bo
cong tac da nang lap 1én xe ning duogc cb cac
loai sau:

* Logi cang xoay (hinh la): Can thiét
ké khung bé va mé to quay cho cum cang nang,
chu yéu str dung dé xoay vat nang khi nang/ha.

* Loqi cang kep (hinh 1b): Can théo bo
cang thong thuong ra va ché tao thém cac xi
lanh diy bén tao luc kep, chii yéu sir dung nang
kién cuon.

* Loai cang céng-xon (hinh 1c): Can
thao bo cang thong thuong ra va ché tao cang
cong-xon, tao duogc chiéu cao nang 16n, nhung
chu yéu treo vat nang.

* Logi cang kéo ddy (hinh 1d): Chu
yéu dung bdc xép kién hang ma khong can tim
pallet.

* Logi cang vieon xa (hinh le): Can
phai thao bo cang thong thuong, khi st dung
thi tang chiéu cao nang, tang tam voi.

* Logi cang da nang (hinh 1f): Khi su
dung khong can thao bo cang thong thuong, st
dung moc nang vat, ludn vao vat nang rSng.
Phuong an nay linh hoat khi sir dung, dugc luya
chon dé thiét ké.

Hinh 1. M{t s6 b cong tac da nang

Tu diéu kién thue té va can cit vao nang
lyc con nguoi, tiém ning co khi trong nudc,
nhom tac gia chon phuong an f (Hinh 1f) dé
tinh toan thiét ké bo cong tac da ning lap trén
xe nang hang. Két cau cua phuong an thiét ké
dugc md ta cu thé nhu Hinh 2.
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Hinh 2. Cau tao tong thé xe ndng ldp bé cong tac
da nang
Trong do: 1. Xe co so; 2. Ca bin diéu khién;
3. Khung ndng; 4. Ban nang;
5. Can nang da nang; 6. Moc cau;
7. Hang nang.

2.2. Tinh todn két ciu thép bd cong tic

Str dung phan mém chuyén dung dé
thiét ké két cau thép cua bd cong tic da ning
lap trén xe nang c6 thong sb ki thuat thé hién &
hinh 3.

Hinh 3. Két cau thép bé cong tac da nang ldp trén
Xe ndng hang.

Tinh toan md phong két ciu thép bod
cong tac da niang bang phan mém chuyén ding
ANSYS 16.0 duogc khai bao cac budc nhu sau:
Trén hinh 4, tai vi tri A lién két voi cang nang

cta xe duoc giai thiét 1a lién két ngam do qua
trinh nang yéu cau hop lién két khong dich

chuyén tuong d6i so v6i hai cang nang, tai vi tri
B dét luc tac dung c6 d 16n 2000 (N). M6 hinh
duoc chia ludi phan tir hitu han (hinh 5), phan
ttr Iya chon 1 dang phan tir t dién bac cao.
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Hinh 5. Chia ludi phan tir cho mé hinh tinh

Két qua mo phong cho thiy, tmg suét
Von-Mises (twong duong) xudt hién tai cac
vi tri trén két cdu (hinh 6). Tir phd mau ung
sudt c6 thé thay gia tri img suét 16n nhat o o
255.03 Mpa, so v6i tng suét cho phép cua vat
lidu ché tao. [6] = 310 Mpa. Két cdu dam bao
diéu kién bén.
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Ansys

Hinh 6. Ung sudt trén mé hinh

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
XV TAP CHI CO KHI VIET NAM, S6 327, thang 4 nim 2025
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

Chuyén vi cia két cdu theo phuong
dung (hinh 7). T phd mau biéu dién chuyén vi
c6 thé thay viing chuyén vi 16n xuat hién & dau
dam nang, gi4 tri 16n nhat 1a umax = 5.11 mm.
Gia tri chuyén vi ndy dam bao diéu kién lam
viéc ciia dam.

g

Hinh 7. Chuyén vi trén mé hinh
2.3. Tinh bén b cong tac khi lip 1én xe ning.
Bd cong tac da nang ngoai viéc dam
bao do bén, do cing viing khi lam viéc ddc lap,

con phai dam bao didu kién lam viéc khi lip
trén may (hinh 8).

Hinh 8. Cum bj cong tic da nang ldp 1én xe ning
Trong do: 1. Bo cong tac da nang; 2. Cang ndng;
3. Gid ndng; 4. Khung cua xe nang.

Tir mo hinh da thiét ké, mo phong kha
nang chiu tai va tinh on dinh ctia may khi lam

viéc tai vi tri xa nhit, tAm vé&i va tai trong co
giatri L= 1880 mm, Q . = 200 (kg). Cac
budc tinh toan va md phdong dugc thyc hién
trén phan mém Ansys, két qua dugc thé hién
theo cac hinh 9+12.
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Hinh 11. Ung sudt trén mé hinh
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Hinh 12. Chuyén vi trén mé hinh

Tir cac két qua phan tich co thé thay
{g suét trén két cdu co gid tri tir 101.5-202.8
MPa, cic gia tri ndy dam bao do bén cua két
cdu, vi gi4 tri (mg sut chay cta vat lidu 1a 620
MPa. Tuy nhién, chuyén vi & dau dim nim
trong khoang tir 17.3+34.6 mm. Két qua nay
thoa man do bén cua két cdu thép bd cong tac
da ning va bo cong tac lap ghép.

3. TINH ON DPINH CUA XE NANG KHI
LAP THEM BQ CONG TAC

Pé tinh 6n dinh cta xe nang khi lam
viéc, can xét khi nang hang c6 tai trong 1a 200
kg va treo tai diém xa may nhat trén bo cong
tac 1ap ghép. Coi may lam viéc trén nén phing
trong nha xuong, khung nang thang ding. Tinh
toan 6n dinh theo phuong phap toa do trong
tam bang phan mém chuyén dung cho thay khi
xét dén khéi lwong cac cum may co sé; bo cong
tac va hang nang thi toa do trong tdm cua toan
may sé nam xa gidi han 1at hon, hoac khi ta
nghiéng d6 khung ning vao phia may co sé thi
toa do trong tdm toan may cang nim xa giGi
han 1at. Do dd, xe 1am viéc nang hang tai trong
200 kg van dam bao 6n dinh 14t (hinh 13).

Hinh 13. Toa do trong tam khi xe nang vat 200 kg
& vi tri xa nhat
1. Trong tam hang ndng; 2. Trong tam bo cong tdc,
3. Trong tam mady co so; 4. Trong tdm cua may.

4. CHE TAO BQ CONG TAC PA NANG

Tir ban v& cong nghé tong thé va chi tiét
ctia bd cong tac da nang, tién hanh cic budc
cit thép tim day Smm va thép hinh V dé dap
tao cac hop va khoan 13 theo dung yéu ciu, sau
d6 han céc chi tiét véi nhau va hoan thién. Cac
budc dugc thyc hién theo hinh 14.

Bt N

Hinh 14. Cdc nguyén céng chinh ché tao bé cong
tac da nang

5. KET LUAN

Bai bao dd phan tich két ciu cong tac
clia xe nang hang va Iya chon phuong an thiét
ké, ché tao bo cong tac da ning lap trén xe
nhim mé& rong pham vi hoat dong ciia may.
Nghién ctru da sir dung cac phadn mém chuyén
dung dé tinh toan thiét ké két cau thép cua bod
cong tac da ning, tir day lam co s cho viée
san xuat ché tao. Ngoai ra, con tmg dung phan
mém chuyén dung dé tinh 6n dinh cua xe nang
khi 1ip bo cong tac da ning theo phuong phap
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toa do trong tam. Két qua nghién curu da thiét
ke va ché tao thanh cong bd cong tac da nang
lap trén xe nang hang hoat dong 6n dinh va hi¢u
qua.
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