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PANH GIA TAI DONG CUA SO MI RG MOOC
SU' DUNG HE THONG TREO KHi NEN VA HE THONG TREO NHIP

EVALUATION OF DYNAMICLOAD FOR A SEMI-TRAILER TRUCK
USING AIR-SPRING AND LEAF SPRING SUSPENSION SYSTEMS
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TOM TAT

Bai bdo tién hanh so sanh kha ndng gidm tai trong ddng clia doan xe so mi ro modc st dung hé
thdng treo khi nén so vdi hé thong treo nhip truyén thong. Dau tién, mot md hinh hé thong treo khi
nén dugc xdy dung dua trén mé hinh GENSYS, sau d6 tién hanh md phong mo hinh toan xe dua trén
phan mém Matlab-Simulink nham danh gia kha nang giam tai trong ddng cta doan xe s6 mi r¢ modc
stt dung hé thdng treo khi nén so véi nhip dua trén hé s6 ap luc dudng dong DRSF (Dynamic Road
Stress Factor). Cdc md phong dao dong cla doan xe so mi rg modc dugc thuc hién trén trén cac loai
mat dudng ngau nhién khac nhau tir A dén H theo tiéu chuan 1S0 8608 véi van téc doan xe thay doi tu
20 dén 120km/h. Két qua thu duoc cho thdy su gidm dang ké hé s6 DRSF trén cac truc xe st dung treo
khi nén so vdi treo nhip, dac biét khi xe di trén duGng xdu va toc dd cao, véi do gidm lén dén 85%.

Tirkhéa: Hé thong treo khi nén, hé s dp luc duong dng, phd hily mdt dutng, tdi trong dong, so mi
o modc.

ABSTRACT

This article evaluates the ability to reduce dynamic load of semi-trailer using air suspension
systems compared to traditional leaf spring suspension systems. First, a model of the air suspension
system was built based on the GENSYS model, then simulation of the whole vehicle model was
conducted on Matlab-Simulink software to evaluate the ability to reduce dynamic loads of the semi-
trailer using air suspension systems compared to leaf springs based on Dynamic Road Stress Factor
(DRSF). Vibration simulations of the semi-trailer were performed on different types of random road
surfaces from A to H according to IS0 8608 standards with vehicle speeds varying from 20 to 120km/h.
The results obtained show a significant reduction in DRSF on semi-trailer axles using air suspension
compared to leaf spring suspension, especially when the semi-trailer is traveling on bad roads and at
high speeds, with the highest reduction up to 85%.

Keywords: Air suspension system, Dynamic Road Stress Factor, Road Surface Damage, dynamic
load, Semi-trailer.
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1. DAT VAN PE

Nhu cdu van chuyén hang héa
dudng dai bang doan xe so mi ro modc
(DXSMRM) ngay cang gia tang khi xa
hoi phat trién. Mot trong nhiing yéu t8
dugc quan tam ddi vai nhiing loai xe tai
trong ndng nay la yéu t6 pha hiy mat
dudng, cai ma lién quan dén ap suat bé
mat tiép xuc gilra banh xe va mat
dudng. Hai hudéng gidi phap chinh
dugc dua ra la tang dién tich ti€p xuc
clia cac banh xe va gidm tai trong déng
cla banh xe tac dung xuéng duong.
Véi hudng giai phap dau cé thé la su
dung hé théng treo can bang, 16p doéi
va phan b6 déu tai trong tinh [1].
Hudéng tha hai la gidm tai trong déng
cla banh xe tac dung xuéng mat
dudng bao gobm stirdung hé thong treo
c6 diéu khién va sitdung hé théng treo
khinén.Phuong an dung hé théng treo
khinén thay thé cho hé théng treo nhip
truyén théng dé giam tai trong dong
cla banh xe tac dung xudng dudng
dugc st dung la cht yéu do gia thanh
cao va nang lugng diéu khién I16n cuta
hé théng treo c6 diéu khién ap dung
trén xe tai trong ndng.

Hé théng treo khi nén c6 dac tinh
phan t& dan héi phi tuyén, dugc s
dung ngay cang phé bién trén cac xe
tai trong nang, nhu tai My tinh dén nam
2008 da c6 75% xe tdi trong nang su
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dung loai hé théng treo nay thay thé cho hé théng treo
nhip [2]. Mt s6 mé hinh phé bién dugc sit dung dé mé
phong hé théng treo khi nén nhu Vampire, Nishimura,
Simpac, Cebo, Quaglia va GENSYS. Trong d6 mé hinh 10
xo khi GENSYS mé ta tuong d6i day di cac qua trinh xay
ra trong 10 xo khi [3, 4] nén dugc nghién ctu, phat trién va
Ung dung réng rdi bai cac nha khoa hoc [5-7]. Pang Viét
Ha va cong su da tién hanh xay dung tir mé hinh % xe tai
trong nang [8] nham danh gia kha nang than thién véi
dudng clia hé thong treo khi nén dén mé phong toan bo
DXSMRM dé danh gia dé gidm tai trong déng so véi doan
xe st dung treo nhip [9].

Van dé tai trong déng lién quan dén pha hiy mat
dudng dugc nhiéu nha nghién cldu quan tam nhu xay
dung tiéu chidanh gia va cac giadi phap lam gidm tai trong
dong. Hé s6 tadi trong dong DLC (Dynamic Load
Coefficient) dugc phat trién bgi Sweatman, hé s6 ap luc
dudng dong DRSF (Dynamic Road Stress Factor) dugc dé
xuat bai Eisenmann [10] la cac tiéu chi dugc st dung phd
bién dé€ danh gia tai trong dong. Davis Lloyd va cong su
[11, 12] nghién clu tiéu chi danh gia va cac giai phap lam
giam tai trong dong, dua ra khai niém hé s6 can bang tai
trong dong (Dynamic Load Equalisation Coefficient).
Buhari Rosnawati va cong su [13] so sanh hé sé tai trong
dong DLC véi cac mo hinh % hé thong treo nhip va khi
nén trén cac xe tai trong I6n, két qua cho thay DLC clia hé
théng treo khi nén nhé hon nhiéu so vai ctia hé théng
treo dung nhip. Cac cong trinh nay chti yéu tap trung vao
nghién cttu mo hinh % hé théng treo khi nén clia cac
phuong tién nhu 6 t6 tai, 6 t6 khach va DPXSMRM. Mét s6
tac gia da nghién cdu tai trong doéng ctia DXSMRM, nhu
vGi hé théng treo st dung nhip dugc nghién ctu béi tac
gia Phan Tuan Kiét [14]. Cac nghién ctu vé tai trong dong
st dung hé théng treo khi nén trén DXSMRM véi mo hinh
toan xe phai ké dén céng trinh cia nhém tac gia Lé Van
Quynh [15], VG Thanh Niém [16]. Cac cong trinh nay chi
dung lai & nghién ctiu cac chuyén dong thang déu va &
dai téc do thap. Nghién ctru mé hinh BXSMRM véi dai téc
dé va loai mat dudng ngau nhién thay déi dugc thuc hién
b&i nhém tac gia Bang Viét Ha [9] khi két hop ca mo
phong ly thuyét va thuc nghiém, cong trinh nay st dung
hé s6 DLC dé so sanh danh gia tai trong déng clia doan
xe st dung hé théng treo la nhip va khi nén, tuy nhién két
qua chi cho thay hé s6 DLC ctia doan xe st dung hé théng
treo khi nén nhé hon dang ké so véi doan xe st dung nhip
khi di chuyén véi t6c dé thap khoang 20 - 40km/h, & téc
dé cao hon d6 giam DLC la khéng déang ké nén chua thé
hién dugc nhiéu uu diém cia hé théng treo khinén so vai
hé théng treo dung nhip.

Vol. 60 - No. 11 (Nov 2024)

V&i muc dich so sanh muic d6 gidm tai trong déng clia
DXSMRM st dung hé théng treo khi nén va nhip, nhiing
déng gbp chinh cla bai bao bao gom la tién hanh xay
dung moé hinh GENSYS cho hé théng treo khi nén tir do
tich hgp vao m6 hinh toan bé DXSMRM 5 truc véi 4 truc
sau st dung hé thong treo khi nén; ti€n hanh mé phéng
dao dong cda doan xe véi dai téc dé thay doi tir 20 dén
120km/h va céc loai mat dudng ngau nhién thay déi tir A
dén H. Két qua cho thay hé s6 DRSF gidm dang ké tai cac
truc banh xe st dung treo khi nén trén toan b6 dai téc do
va cac loai dudng, dac biét d6 giam tang lén khi di trén
cac loai dudng xau di, van téc di chuyén tang, d6 giam I6n
nhat tai moét sé truc [én dén hon 80%.

2. MO HINH DOAN XE SO MI RO MOOC
2.1. M6 hinh dao dong ctia doan xe

M6 hinh DXSMRM 5 cau dugc miéu ta trong hinh 1,
trong dé cau s6 1 dung hé théng treo nhip, 4 cau con lai
dung hé théng treo khi nén.

Zsf] Zof

Hinh 1. M6 hinh DXSMRM st dung thé thong treo khi nén

Céc théng s6 thé hién trong hinh 1 bao gém: M;, M,
Jy1, Jy2 tuong Ung la cac khéi lugng va mé men quan tinh
cda khéi lugng dugc treo ctia dau kéo va modc kéo doi
V@i truc ngang di qua trong tam ctia dau kéo va modc kéo
tuong ung; m; la khéi lugng khéng dugc treo clia cac cau
cla dau kéo va modc kéo; K;, C; tuong tng la hé sé do
cling va hé s6 gidm chan clia hé théng treo cac cau; Ky, Cu
tuong Ung la hé sé dé cling va hé sé giam chan cla 16p
xe cac cau; Ky, C, 1a hé s6 d6 ciing va hé sé giam chan cla
cd cau néi Modc; s, Zs; tuang Ung la chuyén dich thang
ding clia trong tdm phan dugc treo clia dau kéo va modc
kéo; @1, ¢ tuong Ung la chuyén dich géc doc clia phan
dugc treo clia dau kéo va modc kéo; Z, tuong Ung la
chuyén dich phan khéng dugc treo cac cau cla dau kéo
va modc kéo; q; tuang Ung la chiéu cao map mo bién
dang dudng tuong Ung & tling banh xe clia cac cau; xi, x,
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tuong Ung la toa d6 trong tam phan dugc treo cla dau
kéo va modc kéo theo phuong chuyén dong cua xe; véi
cacchiséi=1+5.
Céac phuong trinh dong luc hoc clia doan xe dugc
miéu td trong hé phuong trinh sau [17]:
MyZs; = Fgy + Fe1 + Frz +Fep
+Fks + Fcz = Fgn — Fen
Jy1®1 = —(Fg1 + Fely + (Fgz + Fe)ly
+(Fks + Fez) (2 + 123) = (Fgn + Fen)ls
3 MyZs; = Fgq + Feq + Fgs + Fes (1M
+Fkn + Fen
Jy2®2 = (Fga + Fea)ly + (Fgs + Fes) (4 +15)
_(FKn + FCn)l6
\ m;Zy; = Fyri + Fei — Fi —Fai
Phuong trinh cudi thé hién 5 phuong trinh déng luc
hoc clia cac khoi lugng khéng dugc treo vaii= 1 + 5.

Trong khuon khé ctia bai bao nay, ca hai mé hinh dao
dong ctia DXSMRM dling hé théng treo hoan toan bang
nhip va doan xe duing hé théng treo khi nén déu dugc xay
dung dé so sanh, danh gia cac théng s6 dao déng.
Trong hé phuong trinh dong luc hoc nay F; la cadc ndi luc
tdc dung cla cla phan t& dan hoi, néu la nhip thi
Fki = Ki(zyi — Zsj), phan ti dan hoi la khi nén sé dugc
trinh bay trong muc 2.2. Cac thong s6 khac F; la luc can
cla gidm chan hé théng treo, Fi;;, Fepi la cac luc dan hoi
va gidm chan cla 6p dugc tinh nhu sau:

Fei = Ci(Zui — Zsi)
Frri = KLi(zui — a1) )
Feri = Cri(Zui — G1)

Véi zg; la dich chuyén thang ding cta khéi lugng
dugc treo tai vi tri méi truc.

Coéng thuc tinh tai trong dong gilra banh xe véi mat
dudng nhu sau:

Fai = K(ai — Zup) + Cyi(dy — Zys),
(i=1,2,34,5)

2.2. M6 hinh hé théng treo khi nén

Hé théng treo khinén ciia DXSMRM dugc mé hinh héa
nhu trén hinh 2 dugi dang mé hinh GENSYS [18]. Cau tao
ctia mo hinh nay (hinh 2a) gém 3 b6 phan la 16 xo khi, binh
chta va dudng 6ng dan vaéi cac théng s6 A, Viyo, Do lan
lugt 1a dién tich tac dung, thé tich va ap suat ban dau cta
16 x0 khi; V,.o, pro 18N luot 1a thé tich va 4p suat ban dau
cla binh chua khi phy; 1, A, tuong Ung la chiéu dai va
dién tich mat cat ngang cta 6ng dan khi. Hé théng treo
khi nén dugc mé hinh héa theo moé hinh GENSYS (hinh
2b), v6i ba thanh phan: dan hoi, gidm chan va khoi lugng
cla lubng khéng khi tuan hoan, trong do K., va K,

3)
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tuong ung la hé sé dan héi ctia 16 xo khi va hé s6 dan hoi
trong binh chira khi phu va 6ng dan; M la khéi lugng dong
khi quy d6i trong mé hinh; C,g la hé s6 giam chén ctia khi
nén; zg, Zyi, W; tuong ung la chuyén vi ctia phan trén,
phan dudi ctia 16 xo khi va dong khéng khi bén trong éng
dan khi.

Zsi FKE! le [ Zﬂ‘
( L Kyz I

Lo xo khi

(Ae) Vbor Po)
(lp’ AP) Zui‘[

a) b)

Hinh 2. M@ hinh hé thdng treo khi nén: (a) M hinh vat Iy; (b) M6 hinh
GENSYS

Tai trong tinh clia 16 xo khi dugc tinh nhu sau:
Fze = (p, — P)Ae )
V6ip_ la p suét khi quyén.
Hé phuaong trinh xac dinh luc danh hoi Fg; cta hé
thong treo khi nén nhu sau [9]:

Wi

Binh chira
(V0. Pro)

- Copl=—]
Ong dan

Fgi = Kez(Zui - Zsi) + sz(zui — Zgi — Wi)
MW; = Ky, (Zyi — Zsi — Wj) (5)
—C,glw;|*sign (w;)

Trong dé:
AZn
Key = _Poflel (6)
Vbo + Vro
Vo (7)
Kyy = Koy —2
VZ ez Vbo
2
A Vo (8)
et )
P=°p Ap Vbo + VFO
Cip=C <Ae Veg ) ©
27 S\ Ap Voo + Vi
1 (10)
Cs = E pktAp

2.3. Kich thich mat duong

Loai mat dudng dugc st dung trong moé phéng dao
doéng ctia doan xe DPXSMRM la loai mat dudng ngau nhién
theo tiéu chuan quéc té€ 1ISO 8608, vdi cac loai dudng tir A
dén H, dugc miéu ta theo phuang trinh sau [19]:

zr(t) = 21 ngy - w(t) - /Gq(no) cv—2m- fy.zg(t) (11)

Trong d¢, t |a thoi gian md phdng, cac ky hiéu trong
cong thuc dugc giai thich trong bang 1.
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Bang 1. Bdng cac thong s6 mat dudng kich thich

Ky hiéu Miéu ta

z(t) Mat dudng kich thich
theo thdi gian t

Tham chiéu PSD ca tan | 16.10° (Loai A) m’
50 khong gian 64.10° (Loai B)
256.10° (Loai ()
1024.10¢ (Loai D)
4094.10° (Loai E)
16384.10°¢ (Loai F)
65536.10° (Loai G)
262144.10°¢ (Loai H)

Gia tri Donvi

3

Gq(no)

My 570 kg
3 | Khéi lugng khong dugc treo My, My 785 kg
Mys, Mys 690 kg

Ki | 2¥250000 | N/m
2700000 | N/m
M 116 kg

Ke: 116000 N/m
Kvz 220000 N/m

4 | D6 cling clia nhip

5 |Thong sd 10 xo khi

2 26000 | N.s¥/m?
N w2 a . Gz 2*15000 | N.s/m

6 |Hé sé can giam chan
Gy 2*30000 | N.s/m

Kus 2%980000 | N/m

7 |Pd ciing cla lop

Ny |Tan s6 khong gian tham [0,1 m” Kazas | 2¥1960000 | N/m
chiéu 8 |Hésd can cla lop G 0 N.s/m
fo  |Tanso cat 0,0628 Hz h 1,6363 m
w(t) |Tin hiéu nhiéu trang|- - I, 1,4137 m
Gaussian mién thai gian I 13 m
v |Vantocxe 20120 km/h 9 |Cackhodng cach ly 2,5306 m
2.4.Tiéu chuan danh gia tai trong déng lus 131 m
Dé danh gia tai trong déng tac dung xuéng mat I 1,8037 m
dudng, bai bao sir dung hé sé ap luc dudng dong DRSF ls 6,2794 m
(Dynamic Road Stress Factor), phu thudc bac 4 vao hé so6 10| Mé men quén tinh dau kéo I 43223 kg.m2
i trong dong duoc tinh nhu sau [10]: 11 | M6 men quan tinh rg moéc I 522690 | kg.m?
DLSF = 1 + 6DLC? + 3DLC* (12)
Trong do6:
DLC: hé s6 tai trong dong (Dynamic Load Coefficient),
DLC = RMS(Fd);
Ft

Fi: tdi trong tinh tac dung |1én banh xe;

RMS(Fg4): d6 léch chudn cla tai trong déng Fy tac
dung |én banh xe

Hé s6 DRSF khi di trén duong g6 ghé cho phép nho
hon 1,46 [10].
3.MO PHONG VA DANH GIA KET QUA

M6 hinh DXSMRM 5 truc dugc mé phéng trén phan
mém Matlab-Simulink véi cac théng sé dugc cho trong
bang 2.

Bang 2. Bang cac thong so clla DXSMRM 5 truc duing hé thdng treo nhip
[20] va khi nén

STT Théng sd Kyhiéu | Giatri | Donvi
1 |Khdi lugng dugc treo clla ddukéo | My 8720 kg
2 |Khdi luong dugc treo ro modc M, 26830 kg

Vol. 60 - No. 11 (Nov 2024)

Hinh 3 thé hién tai trong déng cla cac truc 2, 3,4, 5 1a
cac truc st dung hé théng treo khi nén cling véi tai trong
dong tuong Ung clha DXSMRM dung nhip & t6c do
60km/h va chay trén mat dudng loai F, cac d6 thi cho thay
c6 sy giam tuong d6i clia tai trong dong trén cac truc ctia
DXSMRM st dung hé théng treo khi nén. Bai bao con so
sanh mot cach toan dién cac dai téc d6 khac nhau tir 20
dén 120km/h va cac loai mat dudng khac nhau tur A dén
H vdi tiéu chudn danh gia st dung la hé s6 ap luc dudng
doéng DRSF.

1 x10°

Fao IN]

T2 25 3 35 4 45 5 55 6
t[s]
a) Truc2
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x10°

Fys [N

2 25 3 3.5 4 4.5 5 5.5 6

2 25 3 35 4 4.5 5 5.5 6
t[s]
Q) Truc4

x10*

t[s]
d) Truc5
Hinh 3. Tai trong ddng tai cac truc banh xe 2, 3, 4, 5 vdi loai mat dutng F,
toc do 60km/h

D6 giam hé s6 ap luc dudng dong DRSF ctia DXSMRM
dung hé théng treo khi nén so véi PXSMRM dung nhip tai
truc banh xe thii dugc tinh theo cong thic:

DRSFyhip—i — DRSFkhinen—i
DRSFnhip—i

Trong d6: DRSFppip—i, DRSFghinen—i 1a hé sé ap luc
dudng déng ctia DXSMRM st dung hé théng treo nhip va
khinén véi cactrucbanh xei = 2 + 5, riéng vé&i truc banh
xe thir nhat thi ca hai PXSMRM déu stirdung hé thong treo
nhip, tuy nhién do sy dnh hudng clia toan bo hé dao déng
cla doan xe nén tai trong déng tai truc banh xe thi nhat

ADRSF; =

x100(%) (13)
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c6 su thay déi khi I3p trén DXSMRM st dung treo khi nén,
do vay cling dugc so sanh danh gia & day.

D6 gidm hé s6 DRSF nay dugc thé hién trong cac dé
thi a, b, ¢, d, e hinh 4 tuong Ung véi 5 truc cia DXSMRM.
Nhin vao cac d6 thi nay ta thay doé giam cé gia tri nho khi
xe di trén cac dudng tét A, B, C, tuy nhién gia tri do giam
tang rat nhanh khi di trén loai dudng xau hon va toc do
tang lén cao.

Cac gi tri clia d6 gidm dugc thé hién rd hon & bang 3,
tai day c6 thé thdy rdé rdng cac truc tU 2 dén 5 cla
DXSMRM st dung hé théng treo khi nén co6 su giam hé s6
DRSF rét t6t so véi nhip, dac biét d6 giam tang manh vai
céc loai dudng xau tu D dén H va toc do6 tang lén, véi do
giam 16n nhat la 80;761; 85,583; 62,079; 46,296% tuong
Ung véi cac truc 2, 3, 4, 5. Riéng vdi truc 1 clia ca 2 loai xe
déu st dung treo nhip nhung do anh hudng clia toan bo
hé théng treo, truc 1 ctia DXSMRM st dung treo khi nén
cling c6 su giam dang ké vai véi doan xe 1ap toan bd nhip
vGi d6 giam 16n nhat la 46,851%.

w &
o o

Giam DRSF (%)

V (km/h) 20 A Loai duong

a) Truc 1

Giam DRSF (%)

V (km/h) 20 A

Loai duong

b) Truc 2
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Bang 3. Bang dd gidm hé s DRSF (%) clia DXSMRM duing hé thdng treo khi nén so véi hé thdng treo nhip tai cac truc banh xe

Loai duong A B C D E F G H
Truc | Van téc
(km/h)
20 0,001 0,001 0,013 0,063 0,075 0,847 0,758 4,735
30 0,001 0,009 0,026 0,109 0,594 1,165 2,748 12,943
40 0,004 0,014 0,014 0,134 1,245 2,150 6,880 23,990
50 0,003 0,018 0,034 0,220 0,013 5,066 14,524 28,707
60 0,008 0,014 0,086 0,391 0,321 2,790 12,705 31,479
1 70 0,009 0,023 0,069 0,067 1,441 7,295 18,192 17,364
80 0,010 0,047 0,066 0,356 2,696 7,260 23,237 35,699
90 0,018 0,060 0,212 1,306 1,789 9,212 17,283 35,351
100 0,01 0,075 0,100 1,449 1,390 15,108 22,111 36,127
110 0,051 0,110 0,098 1,051 6,306 14,029 26,135 38,774
120 0,033 0,058 0,116 0,892 5,409 14,822 21,056 46,851
20 0,007 0,033 0,116 0,622 1,674 6,068 21,240 39,305
30 0,019 0,091 0,214 1,152 4,191 15,184 28,363 56,838
40 0,033 0,140 0,470 2,070 9,096 14,948 42,333 59,232
50 0,053 0,222 0,821 3,053 8,153 29,182 53,400 68,913
60 0,064 0,345 1,191 4,350 12,641 31,720 51,596 77,310
2 70 0,097 0,386 1,101 5,168 18,292 34,244 63,932 69,248
80 0,116 0,470 1,926 8,777 25,779 43,039 53,674 75,968
90 0,206 0,731 1,806 9,243 18,970 44,039 65,289 77,092
100 0,203 0,895 3,017 10,769 27,078 45,892 63,143 75,752
110 0,314 1,211 3,272 10,690 32,669 48,003 58,070 80,761
120 0,326 0,981 2,727 15,377 30,247 57,081 68,210 79,167
20 0,007 0,050 0,186 0,984 3,327 10,329 34,939 58,193
30 0,026 0,143 0,310 1,970 7,187 22,951 38,585 67,429
40 0,055 0,268 0,757 3,254 13,918 27,200 55,048 71,932
50 0,068 0,336 1,263 4,690 15,339 43,569 66,257 77,729
60 0,123 0,574 1,904 7,468 20,636 43,765 69,885 80,314
3 70 0,161 0,644 2,032 9,485 24,852 50,608 70,978 77,226
80 0,171 0,695 3,081 13,708 36,312 57,155 71,386 83,399
90 0,280 1,198 3,127 14,796 26,493 57,461 76,422 83,180
100 0,286 1,501 5,360 19,956 43,550 63,766 75,605 80,865
110 0,438 2,023 4,617 20,055 45,957 64,287 75,030 85,583
120 0,498 1,770 5,031 24,880 43,729 65,832 76,704 83,624
20 0,002 0,008 0,025 0,155 0,408 1,544 7,619 19,561
30 0,004 0,019 0,047 0,315 1,171 4,799 9,437 35,238
40 0,008 0,036 0,101 0,470 2,672 5,064 18,289 38,087
50 0,010 0,050 0,184 0,840 2,379 11,928 28,285 47,319
60 0,018 0,084 0,286 1,116 3,476 11,852 28,495 57,491
4 70 0,021 0,081 0,242 1,172 5,422 18,404 38,461 45,462
80 0,023 0,104 0,449 2,492 9,371 20,242 35,367 57,391
90 0,044 0,179 0,442 2,339 7,631 23,186 44,866 55,222
100 0,048 0,198 0,730 2,785 10,223 22,914 40,525 57,468
110 0,078 0,288 0,585 2,920 13,128 24,358 34,556 62,079
120 0,081 0,241 0,604 4,793 11,618 36,231 44,430 59,853
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Béng 3. Bang dd gidm hé s6 DRSF (%) cia DXSMRM diing hé thdng treo khi nén so vdi hé thong treo nhip tai cac truc banh xe (tiép theo)

Loai duong A B C D E F G H

Truc | Vantéc
(km/h)

20 0,001 0,004 0,007 0,048 0,144 0,695 2,864 10,105

30 0,001 0,008 0,016 0,155 0,567 1,856 4,352 19,006

40 0,003 0,013 0,029 0,170 1,141 1,433 11,884 24,900

50 0,003 0,023 0,073 0,307 0,790 5,330 14,007 34,509

60 0,007 0,032 0,116 0,363 1,478 6,621 18,923 37,767

5 70 0,008 0,021 0,083 0,588 2,563 9,363 23,198 32,875

80 0,006 0,047 0,155 0,998 4,083 10,108 20,799 45,175

90 0,021 0,090 0,206 1,263 3,295 11,100 28,753 40,880

100 0,013 0,087 0,283 0,941 5,515 11,258 18,008 37,400

110 0,044 0,118 0,142 1,555 7,847 12,806 24,888 46,296

120 0,035 0,083 0,211 1,915 5,776 21,131 27,928 43,258

Giam DRSF (%)

V (km/h) 20

A

Q) Truc3

Giam DRSF (%)
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Hinh 4. D6 giam hé s6 ap luc duong dong DRSF cia DXSMRM dung hé
thdng treo khi nén so véi DXSMRM dung nhip tai cac truc banh xe
4. KET LUAN

Bai bao da tién hanh nghién ctiu mé phong dao dong
ctia DPXSMRM 5 truc st dung hé théng treo khi nén dé so
sanh muic d6 gidm tai trong dong tdc dung |én mat dudng
so vGi doan xe st dung hé théng treo la nhip. Cac néi
dung da dugc thuc hién trong bai bao la xay dung mé
hinh dao dong ctia doan xe va mé hinh hé théng treo khi
nén, trinh bay tiéu chuan danh gia tai trong dong la hé s
ap luc dudng déng DRSF dé tuir d6é danh gia do giam tai
trong déng tac dung lén mat dudng clla BDXSMRM s
dung hé théng treo khi nén so vai doan xe st dung hé
thong treo nhip truyén théng khi mé phong vai téc do
thay doi tir 20 dén 120km/h va mat dudng kich thich la
ngau nhién thay doi tir A dén H. K&t qua cho thdy co su

Tap60-S011(11/2024)
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giam manh hé sé DRSF trén cac truc strdung treo khi nén
so vGi dung nhip, 16n nhat tir 46% |én dén 80% khi di trén
cac loai dudng xau va téc do cao. Huéng nghién clu tiép
theo dugc dé xuat la 4p dung hé thong treo khi nén co
diéu khién trén DXSMRM va cac xe tai trong ndng dé giam
hon nita tai trong dong tac dung xuéng mat dusng.
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