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NGHIEN CU'U SU DUNG HOP KIM NHOM
CHE TAO KHUNG SOMI - ROMOOC

RESEARCH TO USE THE ALUMINIUM ALLOY TO PRODUCE FRAME OF TRAILER

TOMTAT
Bai bdo trinh bay nghién ctu Iy thuyét st dung mgt hap kim nhém dé ché
tao khung somi - romooc: Tinh todn tdi vu két cdu khung semi - romooc bang
hap kim nhom trén co s¢ mot khung bang thép (vat liéu truyén thdng) c6 san
trén thi trudng; Tinh toan kiém tra bén khung & mot s6 ché @ ti trong.
Tirkhéa: Khung xe, somi ra mooc, hop kim nhom, Matlab.

ABSTRACT

The paper presents theoretical research for the use of an aluminum alloy for
the manufacture of the trailer frame: Optimize the structure of the frame by
aluminum alloy on the basis of the frame by steel (traditional material) available
on the market; Calculate the strength test of the frame in some load modes.
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1.DAT VAN BE

Viéc lam gidam khéi lugng clia phuang tién giao théng
mang lai nhiéu lgi ich: gidm tiéu thu nhién liéu, giam phat
thai khi gay hiéu (ng nha kinh, thda man cac diéu kién
dugc ap dat bai hiép dinh Paris vé chdng bién déi khi hau
va bao vé méi truong nam 2015, cai thién tinh an toan
(giam quang dudng phanh), gidm hu héng cau dudng, cho
phép ché dugc nhiéu hang héa va hanh khach.

Nhoém dugc biét dén la mét trong cac vat liéu nhe dugc
st dung phé bién (sau thép) trén cac phuong tién giao
théng bdi né ¢ nhiéu lgi thé: nhe, cé nhiéu trong tu nhién,
d6 déo cao, stic bén mon héa hoc t6t, nhung co tinh cla
hap kim nhédm thap han dang ké so vai thép. Van dé dat ra
can phai nghién ctu tinh toan téi uu dé két cdu khung somi
- romooc bang hap kim nhém déng thdi dam bao do bén
cd hoc va khéi lugng ban than nhé hon dang ké so véi
khung bang thép.

2. KET CAU KHUNG SOMI - ROMOOC

Két ciu va kich thudc téng thé cta khung somi -
rdmooc 20 feet dugc trinh bay trén hinh 1.
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3. TOI UU KET CAU KHUNG SOMI - ROMOOC BANG HOP
KIM NHOM
3.1. Xay dung bai toan

Chon vét liéu dé ché tao khung sami - romooc la hop
kim nhém AA6082.

Do Ung suat uén cho phép cta hgp kim nhéom AA6082
nhd han cta thép, nén mé men chéng uén téi thiéu cua
cac mat cat két cdu khung bang hgp kim nhém AA6082
phai thda man diéu kién sau:

A:ﬁw F
RCN

trong d6: Wua - M6 men chéng uén clla mat cat vat liéu
hap kim nhém; Wy - M& men chéng uén clia mat cat vat
liu thép; [o.]" - Ung suat uén cho phép cla thép, [c,]f =
560 MPa; [6,]* - Ung suat uén cho phép clia hgp kim nhém
AA6082, [0 ]*= 250 MPa.

Tuy theo dang va kich thuéc mat cdt ma cé moé men
chéng udn khéac nhau, tuc la:

W, =f(hb,t_t,) 2)

(M

VGi cac théng s6 mat cat cdc dam bang thép (hg, by, tr,
tor) da biét (theo khung somi-ramooc bang thép da co).

Nhu vay, van dé dat ra la phai xac dinh dugc cac thong
s6 mat cat cac két cau khung bang hop kim nhém (ha, ba,
tea, toa) thda man diéu kién 1.

Tuy nhién, v&i muc tiéu lam gidam nhe khéi lugng khung
somi - romooc khi s&f dung hgp kim nhém, phai xac dinh
dugc cac kich thudc mat cit két cdu dé khéi lugng cla
khung 1a nhé nhat. Khéi lugng két cdu clia khung dugc
tinh:

My =pn-Va =PalaSa=pala-f(h byt ) (3)

trong d6: ha - Chiéu cao mat cat két cau bang hgp kim
nhém; ba - Chiéu rong mat cat két cau bang hop kim nhém;
tea - Chiéu day ban canh mat cat két cadu bang hgp kim
nhém; tpa - Chiéu day ban bung mat cat két cdu bang hop
kim nhém; pa - Khéi lugng riéng clia hgp kim nhém,
pa= 2700 kg/m?3; S, - Dién tich mat cat ngang két cau bang
hop kim nhém; V, - Thé tich vat liéu két cau bang hop kim
nhém; la - Chiéu dai dam (da dugc xac dinh & trén).
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Hinh 1. Két cau khung somi - remooc

Theo biéu thuc (3) thi “mq tién dén min néu S, tién dén
min”

Nhu vay: Van dé dua dén bai todn téi uu cac théng so
két ciu (kich thudc mat cdt ha, ba, tea, tha) cla cdc dam
khung s mi ro mooc, thda man biéu thirc (1), véi muc tiéu
t&i uu la dién tich mat ct ngang (Sa) clia cac dam.

3.2. Xac dinh cac tham sé dau vao

Cac théng s6 dau vao dé tinh toan |a cac théng sé kich
thudc mat cat ngang cac dam cla khung so mi ro mooc 20
feet bang thép do Céng ty Tan Thanh san xuét, cac dac
trung vat liéu thép va hgp kim nhom.

* Cac thong sé kich thudc mat cdt ngang cac bd phén
clia khung thép (bang 1).

* Cac ddc trung vat liéu cta thép va cdia hgp kim nhém
AA6082:

- Mé duyn dan héi ctia thép: 210.10°Pa,

- M6 duyn dan héi ciia hgp kim nhém AA6082: 69.10°Pa,

- Gi6i han dan hoi ctia thép: 560Mpa

- Gi6i han dan héi ctia hgp kim nhém: 250Mpa
3.3. Xay dung chuong trinh tinh toan téi uu két cau
khung bang phan mém Matlab

Viét chuong trinh tinh toan t6i uu mat cat két cdu khung
bang phan mém Matlab. So d6 thuat toan tinh toan téi uu
cac mat cat két cdu khung nhu hinh 2.

Bit dau

i

| Nhip kich thuge mit cit dim doc, ngang khung thép (5. 5.1, 1. ) ‘

!

| Tinh céc d4c trung hinh hoc ciia mat cit ddm cia khung thép ™77 . |

!

| Tinh cac dac trung hinh hoc gidi han cua mat cat dim cia khung hop kim nhém W F_,

Dientich=Mn| D, . |

Hinh 2. So dd thut todn tinh todn t6i vu két cdu khung somi - ramooc
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3.4. Két qua tinh toan Kich thugc: hx b x tox t, (mm) 180x80x8x8 | 260x127x9x9
K&t qua tinh toan t&i uu 1an lugt |a kich thudc mat cat M5 men chdng udn theo truc x (Wa) 137940 322730
ngang clia cac dam, cac két cau chinh khung somi - (mm?)
romooc, dugc trinh bay trong bang 1. M@ men chdng un theo trucy (Wey)
Bang 1. Kich thudc mdt it ngang va khdi lugng cac dam, két cdu chinh (mm?)
khung somi - roamooc Dién tich mat cit (S) (mm?) 2592 3984
Thong sé Kétcaubang | Kétcaubang 56 lugng dam 5 5
thép hop kim nhom Khoi luong (kg) 107 57
1. Hai dam doc 4. Cac thanh chéo gia cudng dam conson
Dang mdt cdt ngang cia ddm Y Dang mdt cdt ngang ctia ddm Y
N S :
Ic] tc
< X < X
» i
b b
Kich thudc: h x b x tex t, (mm) 350x140x16x16| 485x197x20x 18 Kich thudc: hx b x tex ty (mm) 140x60x6x6 | 200x80x7x7
Mo men chdng udn theo truc x (W) 959514 2238865 M men chng udn theo tryc x (Wu)
(mm3) (mmg)
Mé men chéing uén theo truc y (W) 118101 275570 M& men chdng udn theo trucy (W) 61183 142760
(mm3) (mm3)
Dién tich mét c3t (5) () 9568 15000 Dign tich mat cit (5) (m’) 148 2429
S6 lugng dam 2 2 50 I,qung dam 6 6
Khéi Iuong (kg) 1045 567 Khoi igng (ko) 61 3
2.Cacdam conson 5. Dam doc gid try diing
Dang mt cit ngang cla dém y Dang mdt cdt ngang cia dam .
% tc
] fe]
X
< x = tb
th
b b
Kich thudc: h xbx tox ty (mm) 180x180x10x6 | 270x270x 13 x8 Kich thuéc: hx b x tex ty (mm) 160x70x6x6 | 200x80x7x7
M@ men chdng udn theo truc x (W) 367000 860460 M@ men chdng udn theo truc x (W) 61183 142760
(mm?) (mm’)
M@ men chdng udn theo truc y (W) 323790 755460 Mé men chdng udn theo trucy (W)
(mm’) (mm’)
Dién tich mdt c3t (S) (mm?) 6224 9606 Dién tich mat ¢dt (S) (mm?) 1488 2429
S6 lugng dam 2 2 56 lugng dam 2 2
Khdi luong (kg) 267 143 Khai lugng (kg) 61 35
3. Cacdam ngang lién két hai dam doc 6. Dam ngang gia tru ditng
Dang mdt cdt ngang cia ddm % Dang mdt cdt ngang ctia dam Y
7 Zi
fc] fc]
X X
< <
th tb
b b
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Kich thuéc: h x b x tox t, (mm) 140x60x6x6 | 215x70x7x7
M@ men chdng udn theo truc x (W) 61200 143000
(mm’)

M@ men chdng udn theo truc y (W)

(mm’)

Dién tich mdt 3t (S) (mm?) 1488 2394
S6 lugng dém 2 2
Khoi lugng (kg) 20 11
7.Tam gia d6 tru ding

Chiéu day tam (t) (mm) 10 22
Dién tich mét cat (S) (mm?) 1488 2429
56 lugng tam 2 2
Khi luong (kg) 111 86
Téng khdi lugng ciia khung somi 1635 912
(kg)

Khéi lugng giam (kg) 723

Ty 18 gidm khdi lugng 44,2%

Nhu vay, bang viéc st dung vat liéu hgp kim nhém
(AA6082), c6 thé lam gidm khéi lugng clia khung tir 1635kg
(lam bang thép) xuéng 912kg, tic la gidm 723kg tuong
duong giam 44,2% khéi lugng clia khung.

4. TINH TOAN BEN KHUNG SOMI - ROMOOC BANG HOP
KIM NHOM

St dung phan mém chuyén dung Hypermesh dé tinh
toan bén véi ca khung bang thép va khung bang hgp kim
nhém & hai ché dé tai trong: Tai trong tinh thdng diing do
ty trong va tai trong tac dung; Tai trong doc truc do luc
quan tinh khi phanh tac dung.
4.1. Truong hgp chiu tai tinh do tu trong va tai trong tac
dung

4.1.1. Khung somi - romooc bdng thép

Contour Plot
Element Stresses (20 & 30)(vonMises, Max)
Analysis system
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Hinh 3. Ung sudt udn khung thép khi chiu tai trong tinh thang diing

Contour Plor

Displaceme (m(Mag)
Hinh 3. Chuyén vi khung thép khi chiu téi trong tinh thang diing

Analysis system
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4.1.2. Khung somi - romooc bdng hop kim nhém

Contour Plot
Element Stresses (20 & 3D)ivonMises,
Global System

Advanced Average
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Hinh 4. Ung sudt khung béng hgp kim nhom chiu tdi trong tinh thang diing

Contaur Plat
Displacement(Mag)
Analysis system
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Hinh 5. Chuy&n vi khung béng hgp kim nhdm chiu téi trong tinh thang diing
4.2, Truong hop chiu tai trong doc truc do luc quan tinh
khi phanh

4.2.1. Khung somi - romooc béng thép

Contour Plot
Element Stresses (2D & 30)fvonMises, Max)
Analysis system
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Hinh 6. Ung suat khung thép chiu luc quan tinh khi phanh

Contour Plot
Displacerment(Mag,
Analysis system
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Hinh 7. Chuyén vi khung thép chiu lyc quan tinh khi phanh
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4.2.2. Khung somi - romooc bdng hop kim nhém

Contour Plot
Element Stresses (2D & 3D)fronMises,
Global System
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Hinh 8. Ung su&t khung hgp kim nhdm chiu luc quan tinh khi phanh
Contour Plot
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Hinh 9. Chuyén vi khung hgp kim nhdm chiu luc quén tinh khi phanh

Nhan xét:

- Ung suat va chuyén vi ctia khung lam bang hop kim
nhém déu théa man diéu kién bén va cling viing

- Cac gié tri vé chuyén vi va hé s8 du trit bén ctia khung
bang hop kim nhém tuong duong khung bang thép.
5. KET LUAN

Két qua tinh toan t6i uu la két cau khung somi romooc
20 feet bang hgp kim nhém c6 khéi lugng ban than giam
44,2% so vdi clia khung bang thép. Day la muc gidm tuong
d6i 16n ma cac nha san xuat va khai thac dang quan tam.

Phan tinh bén cho thay khung lam bang hgp kim nhém
dl bén, cac chi s6 suc bén va dé cling viing tuong duong
vdi khung lam bang thép.

Tuy nhién can phai ti€p tuc thuc hién cac nghién ciu
khac dé c6 thé dua khung vao sdn xuat thuc té: Tinh toan
bén khung khi chiu tai trong xodn; Nghién clu cac giai
phap két cdu dam bao tinh viing chic, tinh céng nghé
trong ché tao phu hgp vdi dac tinh cta hgp kim nhom;
Nghién ctu thuc nghiém dé kiém nghiém két qua tinh
toan; Nghién ctru danh gia chinh xac vé hiéu qua kinh té va
bao vé moi truong.
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