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bang xe khach giwong nam sir dung mé hinh khong gian
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Tom tit

Tur khoa:

Do ém diu; Go giam tdc; Xe khach;

Xe khach giwdong nam.

G6 giam téc 1a mot bién phap an toan chii dong nham han ché téc do
ctia phuong tién nhung n6 cling gy nén nhiing tac dong ti€u cuc dén
ngudi van hanh va di chuyén bang phuong tién duong bo. Nhim danh
gi4 cac tic dong khong mong mudn cia gd giam tdc, bai bao tién
hanh xay dung m6 hinh khéng gian miéu ta dao dong cua xe khach
giwdng nam. M6 hinh khéng gian gitip phan anh dAy du hon cac anh
hudng cia goc lic doc va lic ngang cia dao dong xe. M6 hinh xay
dung ap dung khao sat cac dang khac nhau cua gb giam toc dén do
ém diu chuyén dong cua xe khach giuong nam. Phuong phap giai su
dung phuong phéap sb véi tng dung 1a phan mém Matlab dé dua ra
cac két qua va danh gia.

Abstract

Keywords:

Comfort; Speed humps; Coach;

Sleeping coach .

Speed humps are one of active safe methodsused to reduce the speed
of vehicles, but they also adversely affectdrivers and passengers. In
order to determine speed humps’ undesirable effects on comfort, we
built a full car model to describe vibration of sleeping coaches. The
full car model reflects roll and pitch motions. The full car model is
used to analyzethe effects of different type of speed humps to the
comfort of passengesr. The Model is solved by Matlab software to
determine acceleration value (RMS) reflecting the comfort of
passenger when travelling by sleep coach.
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1. GIOI THIEU

G6 giam tdc 1a mot bién phap giam tdc do mot cach cudng birc bang tac dong 1én phuwong
tién va nguoi su dung mét rung dong khong mong muodn. Mudn han ché tic dong nay lén
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phuong tién va ngudi str dung ngudi 1ai budc phai dua giai phap 1a giam tc do khi di qua cac gb
gidm toc nay.
Bién dang cua g6 gidm toc c6 rat nhiéu dang trong doé thuong sir dung la cac bién dang:

hinh tron, hinh sin, hinh thang [1].

< <Ll

Bién dang hinh tron Bién dang hinh thang Bién dang hinh sin

Hinh 1. Hinh dang hinh hoc ciia mét sé g giam tdc
Theo [2] gb giam t6c dp dung cho hé thong giao thong trong nudc duge phan loai thanh ba

loai:
Bing 1. Kich thudc ciia cac dang gd giam toc

Loai go giam toc Chiéu cao I6n nhit H (cm) Chiéu cao theo phuong doc dwong W (cm)
1 6:9 100
1I 6:9 200
111 6:9 400
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Hinh 2. Bién dang cic gb giam tdc b tri trén dudng giao voi duong sit [2]

Vit liéu ché tao go gidm toc thuong sir dung bang vat liu lam duong, xi mang, cao su.
Viéc danh gia tdc dong cua cac loai gd giam toc, twong ung vai cac kich thude do rong khac
nhau cé anh hudng dén d§ ém diu cia hanh hach khi van chuyén bang xe khach givong nam sé

dugc bai bao nghién ctru va danh gia.
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Tiéu chudn danh gia muc do thoai ‘mai cua hanh khach bai bao sir dung gia tri RMS (Root
Mean Square) va danh gia theo ti€u chuan ISO 2631-1 véi gia tri gia toc dao dong theo phuong

thang dung.
1

T
RMS = [% f aa,(t)dtr (1)

2. COSO LY THUYET/XAY DUNG MO HINH KHAO SAT
2.1. Xiy dung md hinh khong gian xe khich giwong nim

Mb hinh dao dong cia xe khach givong nam duge xay dung bang mé hinh hoa cac khdi
lwong tap trung cua cac khdi lwong duoc treo va khéi luong khong dugc treo. TAt ca phan khoi
lwong duoc treo dugce giai thiét nhu mot tim phiang cung tuyét dbi dugc dic trung boi cac
thong s6 M, I, I,. Khdi lwong dugce treo dugc dit 1én hé thong cau trude (M, I;,) va cu sau
(Mz, sz) phu thuoc thong qua_ hé thong treo khi nén (C;y, Ky, C]z, Ku, Co1, Kop, Coo, Kzz) H¢
thong 16p trén ciu trudc va cdu sau dugc thé hién qua thong s0 hé s6 do cing va hé s6 giam
chin (Cr1, Ki1, Cri, Ki2, Cr2, Ka1, Cr2, K22). Giwong nam dugc mo ta bang mot khdi luong tap
trung ctia hanh khach duoc dat 1én phan tir dan hdi va giam chin phan anh cac dic tinh cua
giuong nam (Cgi1, Kgir).

L

Hinh 3. M6 hinh dao dong khong gian ciia xe khach giwong nam

Bing phuong phap Lagrang mo hinh dao dong ciia xe khach giwong nam duoc dic trung
bdi cac hé phuong trinh vi phan mo ta dao dong:
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MZ + (Ky1 + Koq + Kiz + K23)Z + (Ciq 4 Coy + Cip + Cr)Z
+ (Ki1e1 + Ky1e, — Kipep — Kopep) @y
+ (Cr181 + Co1e; — Crpeq — Cr2€3) 0
+ (K11a — K21l? + Kipa — Kzzb)(ﬁy + (€110 — C31b + Cipa — szb)(l’y )
— (Kip + K12)§1 — (G + C12)§1 + (K61 — K11€1) 64
+ (Cize1 — Crie) @1 — (Koq + Kzz)ééz — (Cy1 + C32)¢,
+ (K26, — Kp12)@; + (Crpe; — Crre3) 90, = 0
Ly + (Ki1€1 + Kaye; — Kipeq — Kype))Z + (Crieq + Crrep — Crpey — Coe)Z
+ (Ki1e:® + Kp1% + Kize1” + Kppe,%) gy
+ (Cr1e1” + Cipe1® + Cr1% + Cppep” + Crp + Crr) Py
+ (K11e1a — Ky1e;b — Kipeia + Kypyepb) @y,
+ (Ci1e1a — Cy1e;b — Crpeia + szezb)(l’y + (Kize4 — K1191)Sél &)
+ (Crze1 — C1191)§1 — (Ki161 + Kize1) @1 — (Crre4® + Crze1% + Cr) oy
+ (K65 — K2192)6éz + (Cy2e; — 62192)982 — (Kz1€° + Kppe,°) ¢,
— (Cy182% + Cppe% + Crp)p, = 0

L,¢y + (Ky1a — Koyb + Kypa — Kypb)Z + (Cyya — Cpyb + Crpa — Cob)Z + (Kqpaey
— Ky1be; — Kipaey + Kypzbey) gy + (Cryaeqy — Cyybe; — Crpaey
+ Ca2bey) @y + (K110% + Kp1b? + K120 + Kppb?) @y, + (Cria® + Cpqb?
+ Cppa” + szbz)fpy — (Kj1a + K12a)sél — (C1a + C1zq)§1 + (Kizae, )
— Kyae) @ + (Cpaeq — Criae)@q + (Kb + Kzzb)§2 + (C31b
+ szb)ézz + (Kz1be; — Kpzbey) @, + (Co1be; — Cozbez)p, =0

m16§1 + (K11 — K12)Z — (Cy1 + C12)Z + (Kyze, — Kize1) @y + (Crze; — Crie1) oy

- (K11a+K12a)(p'y — (Ciia+ C12a)¢’y + (K11 + K + Ky + KR1)621

+(Ciy +Cip+Cpy + CR1)§1 + (K181 — K281 + Kpie1 — Krie1) @y Q)

+ (Cr1e1 — Cipeq + Crieg — Cree) @y

= Cr19r1 + Kr1qr1 + Cr1q11 + K11 911

Iy @y + (Kize0 — K1191)Z + (Ci2e1—Cr1e1)Z — (Kype4% + Kipe1) g —(Cr04°

+ Cipe1% + Crp) @y + (Kpze1a — K11?1a)¢y + (C1291a_C1191a)(Py
+ (K164 — Kiz61 + Kpqeq — KR191)§1 + (€161 — Cizeq + Cra€q
- CR191)§1 + (Ki1e:® + Kize1” + Kpie1® + Kpie1 ) @1 + (Crie4°
+ Ci2e1° + Cpie1” — Creier® + Cr)oy
= —Cgr1€1qr1 — Kr1€1qr1 + Cr1€1q11 + Ki1€1q14

(6)

ng'g'z + (—Ky1 — K32)Z — (Coy + C22)Z + (Kpze3 — Koy €)@y + (Cazey — Care3) @y
+ (Kp1b + Kzzb)(ﬁy + (Cp1b + szb)(ﬂy + (K1 + Kpp + Kipp + KRZ)Séz
+(Co1 +Co +Cip + CRz)SZZ + (K16 — Kpzep + Kipe; — Kpaep) g (7
+ (Ca1e; — Cynep + Crpep — Cro€r) @y
= Cr2qr2 + Kr2qr2 + C12q12 + Ki2912
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L@y + (Kz1€5 + Kyz€2)Z + (Cpney — Care5)Z + (Kare3% — Kppe,?) gy
— (Ca185% + Cypez® + Cr) @y + (Kp1e2b + Kppeab) ¢y,
+ (Ca1e2b — Cyze2b) @y, + (Kpr€5 — Kzzez)éz
+ (Ca1e2 — Crzep + Cppe; — Croer)d, (8)
+ (Kp182° + Kpper® + Kiper? + Kraey?) @,
+ (Ca182° + Cppe7% + Crpe” + Crper® + Crpr)
= —Cr2€2qr2 — Kr2€2qr2 + Cr2€2q12 + K264

mnglzul = Cgi1 (Zsan - Zl) + kgil (Zsa;l - Zl) (9)
Mo hinh khdng gian khao sat dao dong cua xe khach giuong nam gém 8 bac tu do duoc
miéu ta va bi€u dién bdi hé thong 8 phuong trinh vi phan bac 2.
2.2. Xay dung mé hinh miéu ta bién dang gé giam téc

Bién dang g6 giam tdc dugec md hinh toan theo [1], bién dang dugc viét va thé hién bﬁng
matlab nhu trén hinh 4.

Bién dang go giam toc

0.1 T T T - T T T T
Gb giam tdc loai |
Gb giam téc loai Il
0.08 |- Gb giam tdc loai Il | |
__0.06F 1
£
X
o=
0.04 |- 8
0.02 a
O | l I 1 I
0 1 2 3 4 5 6 7 8
x (m)
Hinh 4. Bién dang mat duong ciia gd giam toc
3. KET QUA VA THAO LUAN

Mo hinh khao sat d§ €m diu xe khach giuong nam s€ duoc ap dung trong truong hop
khéo sat xe chay qua cac loai gd giam tdc voi cac van tdc khac nhau va cu thé tai cac van toc
V =20km/h; V = 40km/h; V = 60km/h.

Biang 2. Bang gié tri cac thong s6 ciia mo hinh

TT Tén céc thong so Ky hiéu | Ponvi Gia tri
1 | Khdi luong dugc treo M kg 13403
2 | M0 men quan tinh cua than xe theo truc x Ix kg.m2 9664
3 | M6 men quén tinh cua than xe theo trucy Jy kg.m2 45469
3 | Khéi lugng cau trude ml kg 746
4 | Khéi lugng ciu sau m2 kg 1355
5 | Do clg hé thng treo cau trudc bén phai Cl1 N/m 200000
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6 | Do clmg hé thong treo cau trudc bén trai CI2 N/m 200000
7 | Hé s6 giam chén hé théng treo cau trudc bén phai K11 Ns/m 20000
8 | Hé sé giam chan hé théng treo ciu trudc bén tri K12 Ns/m 20000
9 | P cimg hé thdng treo cau sau bén phai C21 N/m 400000
10 | P9 cing hé thong treo ciu sau bén trai 22 N/m 400000
11 | Hé sb giam chan hé théng treo cau sau bén phai K21 Ns/m 40000
12 | Hé sb giam chan hé thong treo cau sau bén trai K22 Ns/m 40000
13 | Hé s6 do cing cia mot qua 16p CL N/m 1000000
14 | Hé sb giam chan cua 16p KL Ns/m 150
15 | Chiéu dai co s¢ L m 6
16 | Khoang cach tir tim cdu trude dén toa do trong tam a m 4,098
17 | Khoang cach tir tim cdu sau dén toa do trong tam b m 1,902
18 | Khoang cach tir tim cau trude dén vét banh xe clu trude fl m 1
19 | Khoang cach tir tim cau sau dén vét ctia banh cau sau 2 m 1
20 Khoér}g cach tur toa d¢ trong tam dén vi tri treo cta hé théng el m 1
treo cau trudc
21 Khoér}g cach tir toa d¢ trong tam dén vi tri treo cta hé théng e2 m 1
treo ciu sau
22 | Hé sb do cting cua thanh chéng 1at lp trén cau trude CRF N/m 30000
23 | Hé s d6 ctng ciia thanh chéng 14t 1p trén ciu sau CRR N/m 30000
24 | Hé sb d6 cing cia dém givong nim Cgii N/m 40000
25 | Hé sb giam chin ciia dém giwdng nim Kgii Ns/m 220

K#ét qua khao sat

az (m/s2)

Gb giam téc loai |

Gb giam téc loai Il

------ Gd giam toc loai 1l

t(s)

Hinh 5. Gia tri gia tdc tai giwvong nam thir nhat khi di qua céc gb giam téc véi V = 20km/h

Qua bleu a6 do thi phan anh gia tri gia tdc tai vi tri giwvong nam thir nhat khi xe di qua cac
bién dang go giam tdc véi van téc V = 20kmv/h nhén thiy gia tri dinh cua gia téc dao dong tai vi

tri givdng nam thir nhat thay d6i theo bién dang ctia cac loai gd giam tdc loai I, loai I1, loai I1I.
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Biang 3. Gia tri RMS tai vi tri givong nam thir nhat

Gia tri RMS | Gia tri gia toc RMS khi xe di qua gb giam toc véi cac van toc khac nhau (t=7s)
Bién dang V = 20km/h V = 40km/h V = 60km/h
Bién dang gb giam tdc loai I 0,1126 0,03388 0,01405
Bién dang go giam tdc loai 11 0,01143 0,06041 0,009755
Bién dang gb giam tdc loai 111 0,02257 0,03061 0,03999

Két qua bang gia tri RMS phan anh khi xe di qua céac loai gd giam tdc & cac van tdc khac
nhau V = 20km/h, V = 40km/h, V = 60km/h:

¢Go giam tc loai I ghi nhan gia tri RMS dat gia tri cao nhat twong {mg véi van tdc
V = 20km/h.

¢Go giam tdc loai II ghi nhan gia tri RMS dat gid tri cao nhat twong ung véi van tdc
V = 40kmv/h.

¢Go giam tdc loai IIT ghi nhan gia tri RMS dat gia tri cao nhat tudng tmg voi véan tdc
V = 60kmvh.

4. KET LUAN

Mirc d phan anh d¢ thoai mai cia hanh khach khi di chuyén bang xe khach giwdng nim
dugc phan anh qua chi s6 RMS. Gia tri RMS cang nho cang phan anh t6t do thoai mai cia hanh
khach khi di chuyén. Gia tri RMS s& phu thude vao kich thudce cua g0 giam téc va quyét dinh cua
nguoi lai bang cach lya chon vén tbc ciia phu:(mg tién khi di qua g0 giam toc.

Két qua khao sat nhén thdy v6i mdi mot bién dang gb giam tc s& tao nén mot gia tri RMS
thay ddi tai vi tri gurcmg nam khi xe di chuyén qua véi cac van toc khac nhau. Véi cac truong hop
khéo sat ghi nhan gia tri nhd nhat RMS khi xe di qua bién dang gb giam toc loai I, loai IT tai van toc
V = 60km/h, con véi gb giam tdc loai 1T 1 tai van toc V = 20kmv/h. Day s& 1 Két qua tham vén hd
trg cho ngudi quéan 1y giao thong khi Iira chon chiing loai gd giam toc phil hop véi muc tiéu han ché
téc do cua phuong tién.

DANH MUC DANH PHAP/KY HIEU

hx : Chiéu cao map mod gf) giam toc (m)
X : Toa d6 mat duong cat ngang (m)
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