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PHAN TiCH DONG LUC HOC KET CAU CHO GIA DG €O CAU
NANG HA CUA 0 TO TAI TU PO CG TRUNG

STRUCTURAL DYNAMIC ANALYSIS FOR LIFTING MECHANISM SUPPORT RACK OF MEDIUM DUMP TRUCK

TOM TAT

Trong bai bao nay, phan tich ddng luc hoc két cdu cho gia dd co cdu nang ha
trén 6 6 tai tu d6 ¢d trung dugc thuc hién béng phuong phap két hop gita mé
phéng dong luc hoc da vét thé va phan tich phan ti hitu han. Md hinh dong luc
hoc da vét thé clia co cdu nang dugc xay dung véi vat thé cla gid dd duoc thiét
|ap tlr tép trung tinh c6 chda cac dic trung cia md hinh phan ti hitu han. Ung
suat trén mién thoi gian dugc xac dinh bang phan tich dong luc hoc phan td hitu
han vdi tai trong dong tac dung lén gid da thu dugc tir két qua mo phong MBDS.
Két quéd phan tich cho thdy: két cau gid d6 dam bao diéu kién bén dudi tac dung
cau tai trong ddng trong qua trinh van hanh véi hé sd an toan, ky = 2,1.

Tir khéa: Gid d6 co cdu ndng ha; 6 t6 tdi tw d6 @ trung; md phéng déng luc
hoc da vt thé: phdn tich phdn tir hiiu han; ting sudt trén mién thoi gian.

ABSTRACT

In this paper, the structural dynamic analysis for lifting mechanism support
rack of medium dump truck is performed by combined method of the multi-body
dynamic simulation (MBDS) and finite element analysis (FEA). The multi-body
dynamic model of lifting mechanism is built with the body of support rack could
be converted from the modal neutral file containing characteristics of finite
element model. The nodal stress-time histories of structure are determined using
finite element dynamic analysis with dynamic loads acting on support rack that
were obtained from the results of the MBDS. The analysis results show that:
strength requirement of support rack structure is met under the effect of
dynamic loads during operation with the safety factor, ky = 2.1

Keywords: Support rack of lifting mechanism; medium dump truck; multi-
body dynamic simulation; finite element analysis; stress-time histories.
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1.PAT VAN DE

Co cdu nang ha thung (sau day goi tat la CCNH) trén 6
t6 tai ty d6 dung dé co gidi hoa viéc béc dé hang hda bang
cach nang thung hang mot goc vé phia sau sau hodc phia
héng xe. CCNH dugc phan thanh nhiéu loai khac nhau tuy
thudc vao phuong phap dan dong, két cau nang ha va bo
tri cac phan ti. D€ nghién clu ddng luc hoc va tinh bén cho
cac bod phan cta CCNH, mét sé phuong phap phan tich da
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dugc st dung, nhu: phuong phéap phan tich dugc st dung
dé phan tich déng luc hoc ctia CCNH khi bé qua cac thanh
phan quan tinh [1]; phuong phéap hoa d6 luc dugc sir dung
dé tinh toan luc tac dung 1én cac bd phan ctia CCNH, tir d6
tinh bén mét sé chi chi tiét dién hinh cia CCNH [2]; phuang
phap ca hoc gidi tich véi phuong trinh Lagrange Il dugc st
dung dé xay dung phuong trinh vi phan mé ta chuyén
ddng cua hé, tur d6 tinh toan luc tac dong ctia CCNH 1én gid
d& va khung 6 t6 [3]. Bén canh d6, mét s6 tac gia da tng
dung két hgp cac phan mém mé phong déng luc hoc va
phan tich két cau dé tinh bén cho CCNH khi chiu tai trong
thay dé&i theo thdi gian [4, 5].

Trén co s& dé, bai bao lua chon d6i tugng nghién ctu la
CCNH kiéu thay luc c6 tay nang chit A bat truc tiép véi
thung xe va xi-lanh thuy lyc dét truéc thanh nang. bay la
CCNH dugc st dung phé bién trén 6 t6 tai tu d6 c6 trung,
6 tai trong chuyén chd ti 3,5 dén 8 tan. Trong CCNH loai
nay thi gid d& cia CCNH la b6 phan chiu luc chinh va chiu
luc phic tap trong qua trinh van hanh. Dé phan tich déong
luc hoc két cau cho gid d6 CCNH, bai bdo da si dung
phuong phap két hgp gilta m6 phong déng luc hoc da vat
thé (Multi-body Dynamic Simulation - MBDS) v&i phan
mém ADAMS/View va phan tich phan t& hitu han (Finite
Element Analysis - FEA) v&i phan mém ANSYS) [6, 7]. Day la
phuong phap t6 ra cé hiéu qua khi phan tich déng luc hoc
két cdu chiu tai trong phuc tap va thay déi theo thai gian.
Phuang phap nay ciing la cach ti€p can duoc tac gia s
dung trong hudng nghién ciu ti€p theo khi danh gia dé
bén moi cho méi han clia gia d& CCNH.

2. PHUONG PHAP NGHIEN CUU

Phuong phap nghién ctu dugc so d6 hoéa nhu trén
hinh 1:

- Tham s dé xay dung cac méd hinh nghién ctu bao
gém: tham sé két cau (kich thudc, trong lugng, toa dé
trong tam, dac trung quan tinh,...); dac trung vat liéu (mé
dun dan héi, khéi lugng riéng,...) va diéu kién khai thac (tai
trong, van toc, gia toc,...).

- Mé hinh phan t hitu han (FE) clia gia d& CCNH dugc
xay dung bang phan mém ANSYS. Trong ANSYS, st dung
chic ndng ANSYS-ADAMS Interface [8] dé phan tich va tao
tép trung tinh (*.mnf) c6 chira cac dac trung cia mé hinh
FE. M& hinh FE cta gid d& CCNH ciing dugc st dung dé
phan tich déng luc hoc két cdu dé danh gia do6 bén cda gia
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dd CCNH vai tép tai trong (*.lod) c6 dugc tur két qua mé
phong MBDS.

- M6 hinh déng luc hoc da vat thé (MBD) clia CCNH
dugc xay dung bang phan mém ADAMS/View vdi cac vat
thé dugc xem 1a ciing tuyét déi (Rigid bodies). Trong dé, gia
d& CCNH 1a vat thé dugc thiét 1ap tu tép trung tinh (*.mnf)
dugc tao ra trén day [9]. K&t qua mé phong MBDS thu dugc
tai trong tac dong 1én gia d& CCNH trén mién thoi gian duéi
dang tép tai trong (*.lod).

| Tham s: ket ciu, vit liéu, dieu kién khai thac,... ]

T

v ¢ i |

M hinh MBD cia
CONH (ADAMS) Ma hinh FE
* cua gid di

CCNH
Maé phong Tai trong tic dung 1én (ANSYS)
MBDS gid 4 CONH (*.lod)
Phan tich ddng lye két ciu
trén mien thiv gian

Ung sudt trén mién
thiri gian (a(t))

Tép trung tinh
(*.mnf)

ANSYS-ADAMS
Interface

Panh gia d bén gia
do CCNH

Hinh 1. So d6 hoa phuong phdp nghién ctu
3. XAY DUNG MO HiNH NGHIEN CUU
3.1. Déi tugng nghién cuu

Bai bdo lua chon d6i tugng nghién ctru la CCNH cda 6 té
tai tu d6 c6 tai trong chuyén ché 5 tdn dugc tham khao trén
cd s6 0 t0 CUULONG KC9650D2. Trong d6, CCNH sur dung
xi-lanh thay luc c6 tay nang bat truc ti€p véi thung xe va
xi-lanh thay luc dat trudc thanh nang. Tuyén hinh 6 t6 va
két cau CCNH nhu trén hinh 2. Khi van hanh, dau thuy luc
c6 ap suat cao dugc dua dén khoang dudi cla xi-lanh va
day piston dich chuyén vé phia trudc dé thu hién qua trinh
nang thung xe. Qua trinh nang ha xe dugc thuc hién do tac
dung cta khoi lugng ban than thung xe. Téc dd nang
thung ctia xi-lanh phu thudéc mic @6 nhan ban dap ga va
téc d6 ha thung c6 thé diéu chinh bang van tiét luu & hai
muic nhanh va cham.

Hinh 2. Tuyén hinh 6 0 tai tu d6 va két cdu CCNH

3.2. M6 hinh FE cta gia d& CCNH

Két cau va kich thudc co ban gid 6 CCNH dugc thé hién
trén hinh 3. Truc cla gia d& c6 dang tru réng va dugc han
c6 dinh vai khung phu va 6p gia cudng. Cac tai lap thanh
nang va tai ldp chét quay cla xi-lanh c6 céac 16 chét dé 13p
khép ban I€. Vat liéu ché tao cac chi tiét ctia gia d6 CCNH la
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thép hop kim thap Q345A hodc 16Mn v&i mé dun dan hoi
E = 2,1x10°MPa, gidi han chay o; = 345MPa, hé s6 Poisson
H=0,29.
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Hinh 3. Két cau gia d6 CCNH

Khi xay dung mé hinh FE cta gia d6 CCNH, gia thiét:

- VGi muc tiéu tinh bén gia d6 CCNH khi chiu tai trong
doéng nén chi xét doan khung phu han l3p véi truc gia d&
trong pham vi chiéu dai cia 6p gia cudng.

- Trong doan khung phu dugc xem xét, coi cac dau mat
cta khung phu va phan tiép xuc véi khung sat-xi clia xe co
s& (bé mat ky hiéu S) la cling tuyét doi. Khi phan tich két
cau, cac diém nut (Nodes) clia cac bé mat nay duoc rang
budc tat ca cac bac tu do.

- P& phuc vu cho hudng nghién ctiu tiép theo la danh
gid do bén mdi cho méi ghép han trén giad da co cau nang
ha, trong mé hinh FE cla gid d& c6 xém xét dén: moi han
gilra cac tai lap thanh nang, tai lap ch6t quay cua xi-lanh véi
truc gia d6 (méi han £9); méi han gia truc gia dé vai 6p
gia cuding va khung phu (méi han £7).

v

Nihtin theo trive £

INF 3 & INF.4

INF.5

INF.1 & INF.2

Hinh 4. M6 hinh FE cla gia d6 CCNH

Bai bdo stir dung phan tur Solid45 dé chia ludi va thiét 1ap
mé hinh FE clia gia d& CCNH. Trong mo6 hinh FE cla gia d&
CCNH, thiét lap 5 diém nut lién két (Interface node - INF),
bao gém: céc diém nat INF.1 dén INF.4 ndm & tam 16 13p
khép ban I€ cua tai lap thanh nang va tai lap chét quay cla
xi-lanh; diém nat INF.5 nam trén dudng giao gilfa mat
phéng ddi xtiing doc XOY véi mat phdng YOZ di qua dudng
tdm cla truc gia d& va c6 dé cao bang v6i mat dudi clia
khung phu. Cac diém INF.1 dén INF.4 lién két cing (Rigid
region) vdi cac diém nat trén bé mat cla cac 16 chét. Tuong
tu, diém nut INF.5 lién két ciing véi cac diém nut thude bé
mat S (trén hinh 3). M6 hinh FE cla gia d@ CCNH nhu trén
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hinh 4, gém 208.759 diém nut va 166.529 phan tl. Trong
ANSYS, st dung chiic nang ANSYS-ADAMS Interface [8] va
chon cac diém nat INF lam diém lién két dé phan tich va
tao tép trung tinh (*.mnf). Tép trung tinh nay cé chua cac
dac trung ctia mo hinh FE nhu ma tran khéi lugng va ma
tran d6 cing, mé men quan tinh,...

3.3. M6 hinh MBD cGia CCNH

M6 hinh MBD ctia CCNH dugc xay dung trong phan
mém ADAMS/View vdi cac gia thiét:

- Cac cat thé duach xem la cling tuyét déi (Rigid Bodies),
bo qua khéi luong ctia cac khdp ban €. Géc nang t6i da clia
thling xe, dmax = 50°.

- GOc hé toa do téng thé ndm trén dudng giao gilla mat
phang déi xtiing doc XOY véi mat phiang YOZ di qua diém D
(khép ban 1€ lién két tay ndng véi khung san thung) va nam
trén mat phdng san thung. Vi tri 13p dat gia d& CCNH trén
khung phu ndm trén dudng thdng di qua trong tdm thung
hang (Gg) va hang héa chuyén chd (G,).

- Thai gian nang dé dat dén goc nghiéng ama = 50° clia
thung hang la T, = 25 gidy, sau dé co cdu dung & vi tri Omax
khoang 2 gidy. Thoi gian ha thung cho dén khi amin = 0° la
Th = 15 gidy. Téng thai gian nang va ha thung la 42 giay.

So d6 hdéa mo hinh dong luc hoc cia CCNH va thung xe
dugc thé hién nhu trén hinh 5, v6i tham s6 cia mé hinh
dugc cho trong bang 1.

1l
il

H
H

Hinh 5. So d6 hoa m hinh MBD ctia CCNH va thing xe
Bang 1. Cac tham 56 clla md hinh ddng luc hoc CCNH va thuing xe

Tham s6 héa
Don vi: toa do va kich thudc (mm);
khdi lugng (kg)
Toa d0, A(Xa, Ya) = (-450, -300);

Ky

¢ Vi tri, tén chi tiét
hiéu :

A |Dudng tam truc gid d6
Khdp ban 1€ gilta thanh

B nang voi gid do Toa dd, B(Xs, Ys) = (-470,-180)
Khdp ban 1€ gidia xi-lanh R a0

¢ véi chét quay claxi-lanh Toa do, (¥ Yo = (-300,-340)

D Khép ban & gifia tay Toa d, DXy, ) = (0, -80);

nang véi thiing xe

Khdp ban [€ giia piston
E | vdi chdt piston (lién két | Toa do, E(Xe, Ye) = (670, -230);
v6i hai tay nang)

Khdp ban 1€ gilta thanh
nang v6i tay nang

Toa do, K(Xy, Yx) = (680, -460);

Toa d0, G(Xe, Yo) = (-450, 400); khoi
Iugng, m, = 5.000; kich thudc, (LinXBinxHi)
= (3.660x2.140x800)

G, | Trong tam clia hang héa
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Trong tim cia thing Toa dd, Gs(Xes, Yes) = (-450, 122); khoi

Gg han lugng, mg = 1.350; kich thudc, (LxBxH) =
9 (3.860x2.340%950)
R Khép bén 1€ giita thung Toa d6, R0Xs, Ys) = (-1.920, -246)

hang véi khung phu

Kich thudc (LxBxH) = (1178x20x70); khdi
lugng theo chiéu dai, mg = 21,84 kg/m

Chiéu day, By = 25; khdi lugng,
Mpeg = 58,18 kg

Chiéu dai, Loy = 0,9L¢; dutng kinh ngoai,
dov = 180; khdi lugng theo chiéu dai,
me = 45Kkg/m

Chiéu dai, Lew = 0,9L¢; dudng kinh ngoai
dm = 66; khdi lugng theo chiéu dai,
mey = 30 kg/m

BK | Thanh nang

DEK |Taynang

(N | Xi-lanh thy luc

EM | Piston thay luc

Trong pham mém ADAMS/View, dan nhép tép trung
tinh (*.mnf) dé tao vat thé cho gia d& CCNH. Trong dé, cac
diém INF dugc thiét 1ap to mé hinh FE déng vai tro la diém
lien két véi cac vat thé khac: diém INF.1 va INF.2 dugc lién
két clng (Fixed joint) vai hai dau chot quay ca xi-lanh;
diém INF.3 va INF.4 dugc lién két bang khép ban 1é
(Revolute joint) véi hai thanh nang; diém INF.5 dugc lién
két cuing (Fixed joint) vdi vat c6 dinh (Ground) cia mé hinh.
M6 hinh MBD ciia CCNH trong phan mém ADAMS/View
dugc thé hién trén hinh 6.

Trong thuc té, thoi gian va téc dé trut hang hoa (giam
tai) khi nang thung phu thudc vao nhiéu yéu t6 nhu: hinh
dang, kich thudc cia vat liéu chuyén chéd, hé sé ma sat gilra
vat liéu vai thung xe,... D& don gidn hda qua trinh gidm tai
khi nang thuing, gia thiét khoi lugng chuyén chd (5.000 kg)
dugc phan thanh 5 vat thé "hang hoa" c6 khéi luong béng
nhau, phan bé déu theo chiéu dai long thing trong mat
phdng déi xting XOY céc vat thé nay dugc mo phdng bang
vat thé& hinh ciu ¢6 ban kinh r = 350mm, nhu trén hinh 7.
Trong ADAMS/View, trang thai ti€p xuc cla cac vat thé nay
vGi bé mat clia san thung dugc mé phong dudi dang tiép
xUc gilra vat thé véi vat thé (Contact type: Solid to Solid)
[10]. Trong dé: luc tiép xuc phap tuyén (F,) dugc xac dinh
bdi ham va cham (Adams impact function) theo Iy thuyét
ti€p xuc Hertz (Hertzian contact theory); luc ma sat (Fms)
tuan theo dinh luat ma sat Coulomb. Cac tham sé clla médé
hinh ti€p xdc dugc cho nhu trong bang 2 [10].

Hinh 6. M6 hinh MBD ctia CCNH

Vol. 58 - No. 2 (Apr 2022) e Journal of SCIENCE & TECHNOLOGY | 89



CONG NGHE

P-ISSN 1859-3585 | E-ISSN 2615-9619

/X =
, .
/
/
1
|
v
'
\
P N
s }(\ \\\;,/

Hinh 7. M hinh vét thé "hang hoa"
Bang 2. Tham s6 md hinh tiép xdc giifa vat thé hang hoa va san thiing

Tham s6 trang thai tiép xic (ham va cham) Gia tri (don vi)

D0 cling bé mat tiép xic (Contact stiffness) 10° (N/mm?)
Hé s6 mii (Force exponent) 2,2

Hé s can (Damping coefficient) 10 (N.s/mm)
Chiéu sdu tham nhap bé mat (Penetration depth) 0,1mm

Tham s trang thai ma sat (dinh luat Coulomb) Gia tri (don vi)

Hé s6 ma sét tinh (Static coefficient) 0,5

Hé 56 ma sat dong (Dynamic coefficient) 0,1

Van tdc gidi han trang thdi ma sat tinh (Stiction transition 100 (mm/s)
velocity)

Van toc giéi han trang thdi ma st dong (Friction 1.000 (mm/s)
transition velocity)

4. KET QUA VA NHAN XET

4.1. M6 phéng MBD cho CCNH

Ti€n hanh mé phong cho mé6 hinh MBD ctia CCNH vai
thoi gian mo6 phdéng, T = 42 gidy budc thdi gian At = 0,2
gidy. Két qua cho d6 thi goc nghiéng ctia thung (a) va hanh
trinh cuta piston (Sp) trong qua trinh nang ha nhu trén hinh
8. Trén hinh 9 Ia d6 thi luc téc dung Ién diém nut INF.1 (lién
két cling véi chét quay cua xi-lanh) va INF.3 (lién két khép
ban & véi thanh nang) theo cac phuong OX (FXje: va
FX|NF_3) va theo phu’dng (0)' (FY|NF‘1 va FY|NF,3). Trén hinh 10 1a
dé thi luc tac dung Ién diém nut INF.5, bao gém: luc tac
dong theo phuong OX va OY (FXines va FYines), mo men lyc
quay quanh OZ (MZes). CO thé thay:

- Tai trong tac dung Ién CCNH thay d6i phu thudc goc
nang thung va su thay déi cia tai trong do hang hoéa gay ra.

- Trong khodng thdi gian nang thung (tir 0 dén 25 giay),
6 5 lan gidm tai tuong Ung vdi thaii diém cac vat thé "hang
hoéa" roi khéi thung hang tai T = (8,4 gidy; 12,2 giay; 15,0
giay; 17,6 giay; 20,1 giay).

- Tai céac thoi diém trudc khi vat thé “hang héa” rei khoi
thung xe c6 su bién thién nhat dinh cua tai trong tac dung
trong hé théng. Pay la do cb su chuyén tu trang thai tiép
xuc mat véi mat (Surface - Surface) sang trang thai ti€p xuc
mat vai dudng (Surface - Curve) khi vat thé “hang hoa” tiép
xuc véi goc vudng clia thanh san thung lam gia tang phan
Iuc phéap tuyén (F",)va luc ma sat (F"»,) tai diém tiép xuc.
DPong thai, hudng clia luc ma sat cling thay d6i theo hudng
vudng goéc véi phan luc phap tuyén va tao thanh géc
nghiéng véi mat phang san thung (hinh 7).
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Hinh 8. D4 thi g4 nang thiing (o) va hanh trinh piston (Sp)

10 15 20 25 30 35 40 45
Thoi gian (s)
Hinh 9. D4 thi luc tac dong Ién cac diém nit INF.1va INF.3

0 5

55 FUEN) M(KN/mm) 40000
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25" AN Pl 25000
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04 \J‘ |
5 10000
\ e e
20 2500
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Thoi gian (s)

Hinh 10. Do thi luc va m men luc téc dong 1én diém nit INF.5

Trong phan mém ADAMS/View, si dung chic nang
xudt dii lieu d€ c6 dugc tai trong tac dung 1én cac dién nuat
INF cta gid d& CCNH trén mién thoi gian dudi dang tép tai
trong (*.lod), bao gom: céc luc va mé men luc tac dung lén
cac diém INF; cac dac trung quan tinh cia mé hinh nhu gia
téc (ACEL), van toc géc (OMEGA) va gia t6c goc (DOMEGA)
theo ba phuong.

4.2, Phan tich déng luc hoc két cau cho gia d6 CCNH

Trong phan mém ANSYS, thiét lap ché do phan tich
dong luc hoc két cau trén mién thoi gian véi dit liéu tai
trong trong tép tai trong (*.lod): tdng s6 trudng hop tai
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trong la 210; budc tai trong At = 0,2 gidy. Trén hinh 11a la
trang thai phan bo lng suat tuong duong Von-mises stress
(ow) cla cum gia d6 CCNH, 6p gia cudng va mot phan
khung phu tai truong hgp tai trong thi 13 (T = 2,6 giady).
Clng & trudng hgp tai trong nay, trén hinh 11b la phan bé
Ung suat tuong duong cla riéng gia d& CCNH véi cdc moi
han lién quan. C6 thé thay:

- Khu vuc cé Uing suat tap trung déu & khu vuc chan moi
han lién két gilta truc gid d& vdi cac tai lap chét quay cda
xi-lanh, tai lap khdp ban 1€ véi thanh nang va 6p gia cudng.
Cac m&i han cang xa mat phang ddi xiing doc XOY thi ¢6 tri
sO Uing suat cang cao (ngoai trit moi han lién két truc gid d&
véi ban ding cta khung phu phia ngoai).

- Néu xét cung mét vi tri (diém nat) thi gia tri ing suat
trong giai doan nang thudng I6n hon so véi giai doan ha
thung. Tuy theo phuadng, chiéu va gia tri luc va mo-men luc
tac dung & moi trudng hop tai trong ma gia tri Ging suat I6n
nhat c6 thé xuat hién & cac vi tri khac nhau.

- G giai doan nang thung, khu vuc cé gia tri ting suat I6n
thudng xuat hién tai chan maéi han lién két gilia truc gia d6
vdi 6p gia cudng & phia dudi. Nhu trén hinh 12 biéu thi gia tri
(ing suét Ung sudt trén mién thdi gian cda diém nat N.60213
tai khun vuc nay, véi gid tri 16n nhat, Gigma = 164,067MPa.

189646
15.39&'
36.607
54.815
73.024)
91233/

109.441

127.65

145.858|

164.06?.

b) Cum gid d@ véi moi han

Hinh 11. Phén bo (ing sudt tuang duang (Von-mises stress) clia gia d CCNH
tai truong hgp tai trong thi 13 véi T = 2,6 gidy
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Hinh 12. Ung suét tuong duang tai diém ndt N.60213 trén mién thdi gian
Néu xét theo diéu kién bén khi vat liéu lam viéc & trang
thai dan hoi, hé sé du tri bén (ky,) cha gia d6 CCNH dugc
tinh theo gidi han chay cla vat liéu (os):

k, =———~2,1 (1)
o

td—max

Dai vai két cau ca khi, thong thusng ks, = [ke] = 1,5, nhu
vay gid d& CCNH dam bao diéu kién bén. Trong thuc té,
CCNH khéng phai la co cdu hoat dong lién tuc va tan xuat
van hanh CCNH la khéng cao. Tuy nhién, pham vi bién
thién clia Ung sudt tai chdn méi han la tuong d6i I6n (trén
hinh 12), vi vay nghién ctu danh gia dé bén moi cho moi
han cla gid d& CCNH la can thiét va la hudng nghién ctu
ti€p theo cua tac gia.

5. KET LUAN

Bai bao da tién hanh phan tich déng luc hoc két cdu cho
giad d6 CCNH trén 6 t6 tai tu d6 c& trung bang phuong
phap két hgp gitta mé phong MBDS va phan tich FEA véi
hai phan mém ANSYS va ADAMS/View. Cac mé hinh nghién
cliu o xét dén két cdu mdi han lién két giia cac chi tiét,
su giam tai trong cla hang héa trong qua trinh nang va
trang thai ti€p xdc gitta hang héa va san thung. Két qua
nghién ctu cho thay két cdu gia d6 CCNH dam bao dién
kién bén dugi tac dung cla tai trong déng vai hé s6 du tri
bén, kb =2,1.

Mb hinh va két qua nghién clru clia bai bao c6 thé dugc
st dung lam tai liéu tham khado cho cic nghién ctu lién
quan, cling nhu ap dung trong céc ca sd thiét k&, san xuat
va |3p rap 6 t6 tai tu d8. Phuang phap tiép can trén day
cling la co s& cho nghién ctu ti€p theo clia tac gia la danh
gia do bén mdi cho méi han clia gid d6 CCNH.

LOI CAM ON

Nghién ctu nay dugc tai trg bdi Trudng Pai hoc Giao
Thong Van Tai trong dé tai ma s6 T2022-CK-001: Nghién ctiu
t6i uu héa co cdu ndng ha va ddnh gid @6 bén méi cho méi
ghép hdn cua gid d& co cdu ndng ha trén 6 té tai ty d6 cé
trung dugc san xudt Idp rdp tai Viét Nam.
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