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TOM TAT

Bai bdo trinh bay qud trinh thiét ké, tinh todn va toi wu héa két cau khung xe kéo da ndng
phuc vu cho cac hoat dong ddn dung va cong nghiép. Trong tam nghién cuu dat vao phan tich tai
trong tdc dung 1én khung xe trong cdc diéu kién vin hanh dién hinh, qua dé dé xudt cdu triic hinh
hoc va vt liéu t6i wu. Vit liéu thép CT3 duwoc lua chon cho toan bg khung nho cac wu diém vé dé
bén cong tdc, kha ning gia céng va chi phi hop 1Iy. M6 hinh dwoc gidm dinh bang cdc tiéu chi: Dé
bién dang, tdi trong t6i da va kha ning lam viéc trong thye té.

Tir khéa: Xe kéo da nang; Thiét ké khung, Toi wu tdi trong; Thép CT3; Vin chuyén hang
hoa.

ABSTRACT

This paper presents the process of designing, calculating, and optimizing the structural
frame of a multi-purpose trailer intended for both civil and industrial applications. The research
focuses on analyzing the loads acting on the trailer frame under typical operating conditions,
thereby proposing an optimal geometric structure and material selection. CT3 steel was chosen for
the entire frame due to its advantages in working strength, machinability, and cost-effectiveness. The

model is evaluated based on criteria such as deformation, maximum load capacity, and practical
performance.

Keywords: Multi-purpose trailer; Frame design; Load optimization; CT3 steel; Cargo
transportation. &
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1. PAT VAN PE

Trong nhiéu nganh nghé hién nay, dic
biét 1a trong linh vuc van chuyén hang hoa quy
mo nho nhu ho gia dinh, nha xuong, kho van
hay cong trinh xay dung, xe kéo dong vai tro la
thiét bi co khi quan trong. Tuy nhién, hau hét
céc loai xe kéo hién hanh chi dap ing dugc mot
s6 yéu ciu nhét dinh: Cho hang nhe, tai trong
thap hodc hoat dong trén mit phang.

Trong khi d6, dia hinh van hanh da dang
c6 thé bao gdm mat duong gd ghé, bac thang,
lam cho nhu ciu vé mot loai xe kéo da nang,
bén, linh hoat trd nén bic thiét. Phan khung xe
1a noi chiu tai va chuyén lyc thanh phan quan
trong nhét can dugc thiét ké téi uu.

Bai viét nay trinh bay qua trinh thiét ké
va tdi wu hoa két cau khung xe bang phuong
phép phan tich tai trong, tinh toan két cau va
mg dung vat liéu thép CT3 dé tang kha ning
chiu luc, dam bao d6 bén ma van duy tri duoc
chi phi hop 1y trong san xuét.

2.COSO LY THUYET
2.1. Nguyén tic thiét ké két cau khung chiu lue
Khung xe 1a by phan chiu tai trong
chinh, truyén Iuc tir hang hoa xudng cac banh
xe. Bé dam bao kha nang chiu tai va 6n dinh khi
di chuyén, khung phai duoc thiét ké dam bao:
- Do bén chiu kéo, nén va ubn;

- Bg vong nho dudi tai trong 1am viéc;

- Ty sb giira tai trong va trong luong
khung t6i uu;

- Két ndi co khi don gian, d& thao lap.

2.2. Ung suit va bién dang

Theo 1y thuyét siic bén vt liéu, ung
suat tdc dung 1én khung bao gom:

- Ung suét nén do tai trong hang hoa;

- Ung suat ubn khi xe hoat dong trén dia
hinh khong phang;

- Ung suét xoan néu khung chiju tac
dong léch tdm hoac xoay.

Bién dang cua khung dugc xac dinh
theo dinh luat Hooke:
a

£==
E

Ung suat uén tdi da tai tiét dién ngang
cua khung dugc tinh theo cong thirc, [2]:

Mmax'y
I

ag =

Trong d6: M__ 12 mdé-men ubn 16n nhét
(N.mm); y la khoang Céch ti truc trung hoa dén
bé mit ngoai cung cia tiét dién (mm); I 12 mo-
men quan tinh tiét dién (mm?®).

Do vong t6i da clia dam chiu tai phan
bo deu c6 thé udce tinh bang, [2]:

f _ 5ql*
max " 3g4py

Trong do: f_ 1a d¢ vong cuc dai (mm)
q la tai trong phan b6 déu (N/mm); L 1a chiéu
dai dam (mm); E 12 mé dun dan hoi; I 1a mé-
men quan tinh tiét dién ngang.

2.3. Tinh chét co hoc ciia thép CT3
Thép CT3 (theo tiéu chuan GOST 380

hoidc TCVN 1765) ¢6 cac dic tinh phu hop ché
tao khung xe, [1]:
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- Gi6i han bén kéo: 370-490 MPa;
- Po déo tuong ddi: 23-25%;
- Dé han, dé gia cong ngudi hoic néng;

- Kha ning chiu luc va va dap tt trong
dicu kién thuong.

2.4. Tinh to4n s6 li¢u
Gia sir mot dam ngang cua khung xe co
chiéu dai L =900 mm, chiu tai trong phan bb déu q
= 2,78 N/mm (tuong duong tong tai trong 250 kg).
Mo dun dan hoi ctia thép CT3:

E=2,1 x10° MPa= 2,1 x 10° N/mm?

Mo6-men quan tinh cia tiét dién 30 mm:

I 30" 202500 mm*
T2 12 T i

Tinh do vong tdi da:

5qL* 5-2,78-(900)*

fmax =

= ~ 3,12
384E] 384 - 2,1 x 10° - 202500 —

Két qua cho thidy do vong nam trong
gi61 han cho phép (< 5 mm), dam bdo yéu cau
vé dg cting va do bén trong thiét ké thuc te.

3. PHUONG PHAP NGHIEN CUU
3.1. M6 hinh thiét ké va gia dinh tinh toan

Khung xe duogc thiét ké dang hinh hop
chit nhat c6 cac thanh giéng chiu luc, két cu
dang mo-dun dé co thé thay dbi chiéu dai khi
can. M6 hinh tinh toan s dung phan mém
Solidworks Simulation [3] m6 phong tai trong
phan bd déu va tai tap trung.

Hinh 1. M6 phong tdi trong phdn bé va tdp trung

Céc thong s6: Tai trong toi da: 250 kg;

Chiéu dai khung: 900 mm; Vat li¢u: CT3; Diéu

kién bién: Co dinh tai vi tri truc banh, tai phan
bo déu trén mat san khung.

3.2. Trinh ty thuc hién

1) Xay dung mo6 hinh CAD 3D trén
Solidworks.

2) Gan vat liéu CT3, dat diéu kién bién
va tai trong.

3) Phan tich tung suat, bién dang va do
vong to1 da.

4) T6i wu tiét dién cac thanh khung
nham giam khéi luong nhung van dam bao do
bén [4].

5) Ché tao thir nghiém mau that.

6) Thr tai thuc té, do dac do Iin khung
va dg 1éch sau sir dung.

3.3. Tiéu chi danh gia

- b6 vong t6i da < 5 mm;
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- Bién dang du sau tai thir khong vuot
qué 0,5%;

- Khong xuat hién ran nit moi han hodc
cong vénh khung;

- D@ dang thao lap, van chuyén va bao
tri.

4. KET QUA VA THAO LUAN
4.1. Két qua mod phéng

Két qua phan tich (mg suat bang phan
mém Solidworks Simulation cho thay:

- Ung suit 16n nhét tap trung tai cac vi
tri giao nhau giita khung chinh va thanh giing,
dat khoang 185 MPa, thap hon gi¢i han bén kéo
cua CT3 (370 MPa), dam bdo an toan.

- Do vong toi da tai diém giita khung
1a 3,21 mm dudi tai trong 250 kg, dat yéu cau
thiét ké (< 5 mm).

- M6 hinh khong xuat hién vung bién
dang déo trong gidi han lam viéc, ching to
khung lam viéc trong vung dan hoi.

4.2. Két qua thwe nghiém

Mot mau khung xe kéo da dugc ché
tao theo thiét ké mo phong va thir tai tai xudng
thuce hanh:

- Xe chiu dugc tai trong 240 kg lién tuc
trong 30 phut ma khong xdy ra cong vénh hoac
ran nut;

- D6 lun khung do dugc 1a 3,5 mm, sai
léch khong dang ké so v6i md phong;

- Cac mdi han 6 vi tri két ndi thanh chiu
luc khong xuat hién nirt gdy sau 10 lan thir tai
lap lai.

4.3. Thao luan

Két qua cho thady mo hinh thiét ké
khung xe kéo bang thép CT3 c6 kha ning chiu
tai tét, on dinh va dang tin cay. Viéc lua chon
tiét dién va b tri giang giup giam Gmg suét tap
trung va ting do cimg tong thé. Tuy nhién, co
thé cai tién thém béng céch tdi vu hinh hoc vat
li¢u nhe hon cho tay kéo.

5. KET LUAN

- Nghién ctru da xay dung thanh cong
mo hinh khung xe kéo da ning bang vat li¢u
thép CT3 c6 kha ndng chiu tai trong 1én t&i 250
kg trong diéu kién lam viéc thong thudng.

- Thong qua qua trinh mo6 phong va thu
nghiém thuc té, thiét ké di ching minh duogc
tinh hiéu qua trong viéc phan bd tai, han ché
bién dang va duy tri d6 6n dinh khi van hanh.

- Thép CT3 cho thay 1a lua chon phu
hop véi cac yéu cau vé co 1y tinh, kha ning han
cit, cling nhu hiéu qua vé mat kinh té trong san
xuat hang loat quy mé nho dén trung binh. <
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