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T6ém tat - O nwéce ta hién nay kinh t&, x& hdi ngay cang phat trién,
nhu cAu di lai clia con ngwdi dan ting 1én, cing véi d6 nganh cong
nghiép 6 t6 ciing khéng ngirng phat trién. D&c biét, xe buyt cong
cong ngay cang dwoc chi trong dau tw d& nang cao chét lwgng
van tai hanh khach, gidm & nhiém moi trwcmg Tai Cong ty Bus
Thaco cong tac kiém nghiém chét lugng la yeu t6 dwoc quan tam
hang dau Vi vay, cong tac danh gia rung - 6n xe buyt Thaco City
B60 la van dé cap thiét. Trong bai bao nay trinh bay két qua thyc
nghiém danh gia rung déng, tiéng 6n xe buyt Thaco City B60 .Dwa
trén két qua thuc nghiém de phan tich va dé ra cac bién phap cai
tién glam rung dong, tiéng 6n nham nang cao chéat Iuong rat ngén
thoi gian nghién ctru phat trién san phdm déng thoi nang cao dwoc
kha nang canh tranh ctia doanh nghiép.

T khoa - Phan mém LMS; tiéng 6n; rung dong; xe buyt Thaco
City B60; Cai tien

1. Gigi thiéu

Nang cao chat luogng xe buyt theo hudng tién nghi, an
toan la mot noi dung quan trong, cap thiét dé phat trién giao
théng cbng cong, gop phan giai quyét tinh trang 0n tic giao
thong tai cac thanh pho I6n. Trong d6, van dé rung dong,
tiéng on 1a mot nhan t anh hudng rat 16n &én mue d6 tién
nghi va an toan cua xe.

Hién nay, trén thé gigi da s6 cac nghién cuu, tinh toan,
thuc nghiém vé rung dong, tiéng 6n trén xe chii yéu thyc
hién tai cac hang 6td lon dugc dau tu manh cho phan
mém, thiét bi. O nudc ta hau nhu chua co nghién ctu thuc
nghiém rung dong, tiéng on trén 6 t6 nao duoc thyc hién.
Dbi vai cac doanh nghiép 6 to trong nudc ciing chua tap
trung vao van dé nay do chi phi nghién ctu 16n va thoi
gian phat trién san pham dai.

Viéc phan tich, danh gia rung dong, tiéng dn xe buyt
Thaco City B60 c¢6 y nghia khoa hoc va thyc tidn nham
tao ra phwong phap thuc nghiém, phan tich va cai tién dé
giam rung dong, tiéng on céc xe buyt thiét ké va ché tao
trong nudce.

Bai bao gioi thiéu vé cac ngudn rung dong va tiéng on
trén 6 t6, str dung thiét bi va phan mém LMS Test.Lab dé
danh gia mirc d6 rung dong, tiéng on. Trén co so két qua
do dugc bang thuc nghiém, nhom tac gia tién hanh phan
tich xac dinh nguyén nhan gay rung, on. Tir do, tién hanh
cai tién thay doi két ciu, do cing khung xuong xe nham
giam thiéu rung, 6n trén khoang hanh khach, dap &g murc
cao nhét vé su thoai mai theo tiéu chuan caa THACO. Két
qua truéc va sau khi cai tién dugc kiém ching bang cach
do dac thyc nghiém vé rung dong, tiéng on tai cac vi tri
khac nhau trén khoang khach.

Abstract - In our country, the economy and society are growing
rapidly, the demand for human transportation gradually increases.
As a result, the automobile industry is also constantly developing.
In particular, public buses are increasingly focused on investment
in order to upgrade passenger transport quality as well as
minimizing environmental pollution. At Bus Thaco, quality testing is
a factor that is on the top priority. Therefore, the vibration and noise
assessment — B60 City Bus Thaco is an urgent issue. This article
reports the experimental results of vibration and noise of vehicle
based on an introduction of theoretical, empirical basis,
measurement analysis and improvement of vibration and noise
issues of vehicle, to minimize product development time as well as
improve the competitiveness of businesses as well.

Key words - LMS Software; noise; vibration; B60 City Bus Thaco;
improve

2. Nghién ciru danh gia rung dong, tiéng on ciaa xe bang
phan mém LMS Test.Lab
2.1. Tiéu chudn ddnh gid dnh hwéng ciia rung dgng
Viéc danh gia anh huéng cua rung dong trén xe ddi véi
sic khoe con ngudiduge quy dinh trong tiéu chuan 1SO
2631 va TCVN 6964 [1]. Tiéu chuin nay xac dinh ré mic
d6 thoai mai va su cam nhan cua con ngudi ngdi trén ghé
hanh khach théng qua 3 gia tri RMS (gia tri gia toc rung
dong hiéu dung), MTVV (gi4 tri gia tc rung dong tic thoi
I6n nhat trong khoang thai gian nghién ciru to) va VDV (gia
tri gia tbc rung dong trung binh binh phwong tich lity theo
thoi gian). Gia tri RMS duoc xac dinh qua gia tc rung
dong [m/s?] theo thoi gian bang biéu thuc:

1
1 0T 2
a, = [y a,?@dt] @
Trong d6: aw(t): Gia tdc rung dong cua chuyén dong
theo thoi gian [m/s?], T: Khodng thoi gian do [s].

_Dé dap tmg duoc theo tiéu chuan 1SO 2631-1: 1997,
moi doanh nghiép s& c6 cac yéu cau riéng veé muc do rung
dong trén san xe. Theo tiéu chuan cua cong ty Thaco vé
rung dong trén san xe City Bus dugc nhu bangl.

Bdng 1. Tiéu chudn ciia Thaco vé rung dong
trén san xe City Bus

Ché @ vin hanh RUNGLIEN | by i

° ot san xe *

Xe dimg yén dong co khong ting toc <2 mm/s
Xe dimg yén dong co ting toc <3 mm/s

2.2. Tiéu chudn ddnh gid dnh hwéng cua tiéng on
Dua vao cac mirc dénh gia cuong do on va két qua tinh
toan, md phong trén tirng dong xe. Céc cong ty 1én trén the
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gisi da xay dung riéng cho minh cac tiéu chuin danh gia
vé tiéng on trén 6 0. Tuong tu, cong ty Thaco dé dua ra
tiéu chuén danh gia vé& d6 on trén xe City Bus dong co dat
sau dugc trinh bay nhu Bang 2.

Bdang 2. Tiéu chudn Thaco vé dg on trong khoang khach

Vi tri Ché do van hanh Yeu G gy v
ky thuét
Déu xe Xe dimg yén, déng co nd
- n . s OY S g <
Cudi xe | khong tai, khong co dieu hoa <68 dBA
Déu xe Xe dimg yén, déng co nd
— " ) s WY 5 . <
Cudi xe khong tai, c6 diéu hoa <70 dBA

2.3. Thuc nghiém do va xir Iy két qua do
2.3.1. Gigi thiéu vé xe thyc nghiém

Tong thé xe thuc nghiém Thaco City B60, duoc md ta
nhu trén Hinh 1 [2], [3], [4].

31405

Hinh 1. Téng théxe buyt Thaco City B60
Bdng 3. Thong sé ki thudt cia xe thuc nghiém [5], [6], [7]

Danh muc Xe thuc nghiém

Pong co

WP4.6NQ220E40

Diesel 4 ky, 4 xilanh thing
hang, co6 tubo tang ap

Tén dong co

Loai dong co

Dung tich xilanh (cc) 4588
DPuong kinh va hanh trinh piston (mm) 105x118
Ty sb nén 18+1
Cong suét cuc dai (Ps(Kw)/rpm) 220(162)/2600

Momen xoén cyc dai (N.m/rpm) 800/1200-1800

Truyén dong
Kiéu loai Dia don, ma sat kho, dan dong
’ thay lyc, tro luc khi nén
Ly hop -
Duong kinh 395
ngoai (mm)
Tén 5DS80TA
o 2 Loai S6 san, 5 s6 tién, 1 s8 Ui
Hop so
Tv s6 truvén ih1 =6,72; ih2=4,03; ih3=2,42;
ysofruye ihd= 1,54; ih5= 1; iR= 5,48
N Khéi lwong
gﬁ‘f j{“ cho phép(kg) 6000
1 dong Ty sb truyén 411

2.3.2. Gigi thiéu vé thiét bj thiec nghiém
~So dd cua h¢ théng thiét bi va phan mém thir nghiém
thé hién trén Hinh 2.

( Cam bién thu nhan tin hiéu gia téc va tin hiéu 6n
-
\ N Sl - .

Bd SCADAS chuyén d6i vakhuyéch dai tin hiéu

Phan mém LMS Test.Lab
phéntichva hién thi két qua do

——
= A AN
B LR ke

Hinh 2. So do khai b thiét bi LMS [8]

Thiét bi bao gom céc cam bién thu nhan tin hiéu rung
déng va tieng on, thong qua cac day noi truyeén tin hiéu dén
bd thu r]han Scadas. Bo thu nhan‘ khégh dai tin hiéu va
truyen ve mdy tinh dugc cai dat phan meém LMS Test.Lab.
Tu cac dir liéu thu dwoc ta tien hanh phén tich, danh gia ket
qua thtr nghiém théng qua van toc dao dong va ap suat am
thanh nhan dugc.

+ Cam bién gia téc ba phuong

Hinh 3. Cam bién gia toc 3 phuong [8]

Cam bién gia téc 3 phuong ciing dung dé do gia tdc,
rung dong may va c6 thé do dong thoi rung dong theo ba
phuong. Vi vay, ta ¢6 thé d& dang so sénh muc do rung
dong gitra cac phuong vai nhau.

Bdng 4. Thong sé ki thudt cam bién gia toc ba phirong

Tén Cam bién gia tdc 3 phuwong

STT Céc thong s6 co ban Giatri
1 Tin hiéu thu nhan ICP
2 Do nhay 100mV/pa
3 Nhiét do do -55°C + (+125°C)

+ Cam bién am thanh (Microphone)

Hinh 4. Cam bién am thanh

Cam bién 4m thanh duoc sir dung trong viéc do, phén
tich va danh gia mirc do anh huong cua tleng on den dén
hanh khach ngdi trén xe, tir d6 tim ra nguon gay 6n va dé
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Xuét phuong an khéc phuc. + O ché d6 dong co tang toc co bat diéu hoa:
Bdng 5. Cac thong sé ky thugt ciia cam bién am 6.00[
Tén Cam bién &m thanh z Phuong z
STT Céc thong s6 co ban Giatri £ Phuong y
N = Phuong x
1 Do nhay 0.001mV/pa X
2 Tin hiéu thu nhan ICP §
3 Sai s6 +0,06 dB g - T
4 Nhiét do do -30°C + (+70°C) & A
e U,
Rung dong va am thanh dugc danh gid qua gia tri van ~ N
téc dao dong va ap suit m thanh: 0.0 : T

+ Rung d{)ng tai tirng Vi tri trén san xe dugc danh gia
thdng qua van toc rung trung binh tirg phuong tai vi tri d6
theo cbng thtc [9], [10].

V,, = V2 +V,2 + V2 (mm/s)

Vi: van téc trung binh binh phuong.

)
Vai:
V1: Van tc trung binh theo phuong x.
V2: van tdc trung binh theo phuong y.
V3: van téc trung binh theo phwong z.
+ Tiéng on tai ting vi tri trén khoang khach dugc danh

gia théng qua muc &p suat am trung binh tai vi tri d6 theo
cdng thie [9], [10].

P = \/% (P2 + P2+ .. +P2)(dBA) ©)

Véi: Py, P2..Pyla céc &p suat am thanh phan.
2.3.3. Két qua thuc nghiém

‘Lép dat cam bién do rung trén san xe va cdc cam biér]
do on trén ghe khach tai cac vi tri ghe tai, gh¢ gitra va ghe
cudi xe. Thoi gian de thu thap so liéu danh gid 1a 30 giay.
Sau khi ké} tth qua trinh do, ta thu dugc cc két qua rung
déng va tiéng 6n nhu sau:

a. Két qua rung dong

+ O ché do dong co no khong tai co bat diéu hoa va
khong bat diéu hoa, két qua do rung bang cam bién gia téc
nhu Bang 6.

Béng 6. Két qud do rung dong khi dong co né khong tdi

Khong bt diéu hoa C6 bat diéu hoa
Vi |Phwon . Téng3 | Trun Tdng 3
tri do # Tr(L:;]?n/bsl)nh phugng b‘lnhg phu’gng
(L2mmy/s) | (mm/s) | (£2mm/s)
San X 0,37 0,6
ghé| Y 0,97 1,25 0,83 1,57
tai Z 0,7 1,2
sin | X 0,38 0,58
ghé| Y 0,45 1,87 09 2,59
gita| Zz 1,78 2,36
san| X 0,35 0,63
ghé | Y 0,85 1,21 1,52 23
cubi |z 0,79 1,6

Dua vao bang két qua ta thay, céc vi tri san gitra va cuoi
xe khi bat diéu hoa déu khong dat so vai tiéu chuan Thaco
(2mm/s).

Téc d6 dong co (vong/phit)

Hinh 5. D6 thj gia trj rung dong & ché dg ting téc
c6 dieu hoa- cuoi xe

Cudi xe rung d6ng manh theo phuong Z, dac biét & sb
vong quay dong co 2124vong/phit van toc rung dat gia tri
5,88mm/s 16n hon rat nhiéu so vai yéu cau (<3mm/s).

b. Két qua tiéng on

+ Ché d6 dong co nd khong tai co bat va khong bat diéu hoa:
Bdng 7. Két qud do tiéng on

D6 6n (dBA)
TT| Vitri C6 bat diéu hoa | Khong bat diéu hoa
Khong tai| Tang téc | Khéng tai | Tang tbc
Ghé tai xé 65,97 | 67,55 61,52 65,89
Ghé gittaxe | 68,45 | 68,68 62,11 65,95
3 |Ghécudixe | 66,47 | 69,82 63,00 66,03
=
i -
,-Ef - Ghé tai
E } Ghé gilra xe
o Ghé cudi xe
g
S -
2719_, L n 1 I

0.00

Thei gian do (gidy)

30.00

Hinh 6. D¢ dn trong khoang hanh khach khi déng co

né khéng tdi 6 bdt diéu hoa

Dua vao Hinh 6 ta thiy, d on trong xe nho hon 70dBA

va dat yéu cau so vai tiéu chuan Thaco.

1
[y NG 2. LA, T A
i - A k ¥

- jlie 3 ,

20.00 Tén s6 (HZ)

0.00

150.00

00

Cuong do am thanh(dBA)

Hinh 7. Phé dg 6n trong khoang hanh khach ¢ ché dg
dong co no khong tai khi bt diéu hoa- giira xe
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55 6 Tai vi tri 44Hz ta chua thé xac dinh duoc d6 la do tac
nhan nao gay ra. Tién hanh phén tich d6 thi pho ¢ truong
. &5 hop tang toc dé xac dinh.
& =
% E 2200.00[7 0.40
L<] S
g :g 8 s 9
O = xQ
B 2 g3 -
F 5 RS 2
3 95 SE
L 2 (=t
X0 ~ «@
0.00§] - o

Hinh 8. Phé d 6n trong khoang hanh khach ¢ ché ds
dong co no khong tai khi khéng bdt dieu hoa- gia xe
Tuy nhién, xuat hién hién tuong cong huong am gay
khé chiu cho hanh khach & tan sé 44Hz khi bat diéu hoa
(&m thanh khong lién tuc va kéo dai trong thoi gian do 30
gdy) nhu Hinh 7. Truong hop khong bat diéu hoa (Hinh 8)
khong xuét hién hién tugng cong huong am tai tan sb 44Hz.

3. Phan tich, cai tién giam rung dong, tiéng on
3.1. Phén tich xdc dinh nguén gay ra rung dgpng

Tir két qua thu dugc rung dong trén san xe I6n hon gia
tri cho phép (tiéu chuan Thaco) ta di vao phén tich dé tim
ra nguyén nhan.

Trong giao dién phan mém LMS Test.Lab ta tién hanh
giai gia tri rung dong tai vi tri san cudi xe theo mién thoi
gian va duogc do thi mau nhu Hinh 9.

30.00 0.50
)

—_ £
(% é
o O
© ks
o =
5 2
2 8
Qo =
= @
L= o
0.00 0.00

o 100.00
Tan so Hz

Hinh 9. Bé thj phdn tich rung dong o phé dg khéng ting toc
¢6 bdt dieu hoa- cuoi xe

Bing cach xac dinh cac duong cong huong theo
phuong phap dwong bién thién tan s6 theo s6 vong quay
nhu cbng thirc Fx = n/60, [8].

Trong d6, Fx 2 tan s6 xuat phat tng voi tan s6 co ban cua
chi tiet quay; n: la so vong quay khdng tai cua chi tiét quay.

Trong dong co 4 ky-4 xi lanh cdc duong (ng véi tan sb
co ban cua chi tiét quay lan luot 1a:1, 2... (boi s6 cua 2) do
trong mét chu ky ang vai 2 vong quay truc khuyu.

Vi s6 vong quay khong tai ctia dong co (660 vong/phiit)
ng Vai tan s6 22Hz. Do d6, dwong mau do dam ang v(yi Vi
tri 22Hz la duong thé hién rung dong cua dong co. Tir do thi
ta thay, ngoai dong co con c6 céc tic nhan khic gy rung
dong, cu thé nhu ¢ vi tri 12,28Hz va 44Hz.

Bang céch tinh ty sb truyén gitta dong co va cac tac nhan
gdy ra rung dong ta xac dinh dugc nguon gay ra rung dong.

Tai vj tri tan s6 12,28Hz 1 tan s6 rung dong do quat gi6
cua két nude gay ra (ty so truyén la 1:1,1).

{ ;
44.00 J158.00

Tan s6 Hz

o
o
o

Hinh 10. o thi phdn tich rung dong o (;hé 4 tdng toc 6

bdt dieu hoa vi tri san cuoi xe

Puong sé 2.0 (Hinh 10) twong &ng Véi tan sé 22Hz
(Hinh 9) 1a duong biéu dién rung dong ciia dong co khi
tang tdc va khi diing yén theo s vong quay. Do dong co 1a
nguon gy ra rung dong chinh trén xe nén duong sb 2.0 cua
dong co thé hién trén dd thi 1a duong dam nht.

Puong 1.1 (Hinh 10) tuong @ng vai tan s 12,28Hz
(Hinh 9) 1a duong rung déng cia quat gio.

Khi quan sat trén ca hai Hinh 9 va Hinh 10 d6 thi pho,
ta nhan thay 4] Che d6 dong co ting tdc hay né khoéng tai thi
tai tin s6 44Hz van xay ra rung dong. Dong thoi, duong
biéu dién su rung dong d6 1a mot duong thang vuéng goc
V6i tryc tin s va khong thay dol theo s vong quay cua
d6ng co. Do do, ta nhéan dinh nguon gay ra rung dong trén
khong phu thuge vao dong co va liy ning luong tir mot
ngudn ning luong khac. Tir cac 1ap luan trén va bang cach
thir nghiém ta xéc dinh dwgc rung dong gay ra tai vi tri tan
s6 44Hz chi xuat hién trén d thi khi bat gian nong diéu hoa
hoat dong, nén ta két luan rung dong tai vi tri tan s6 44Hz
1a do gian nong diéu hoa gay ra.

3.2. Phan tich xdc dinh nguén gay ra tiéng on

Do dn trong khoang khach xuét hién hién tugng cong
huang tiéng 6n & tan sé 44 Hz (Hinh 7), tiéng 6n nay c6 tan
s6 tring véi tan s6 rung dong (Hinh 9) khi bat didu hoa &
ché do6 dong co khong tang tdc, can phan tich dé tim ra
nguyén nhan.

Dua vao Hinh 7 va Hinh 8 ta thiy, tan s gay on & 44 Hz
khong bi thay ddi theo s6 vong quay dong co, ludn cb dinh &
44Hz va xuét hién khi bat didu hoa. Nén tiéng dn c6 thé 1a do
két cdu gian nong diéu hoa cong huong véi mui xe gay ra.

Tatién hanh do rung dong trén mui xe dé xac dinh chinh
x4c nguyén nhan gay nén tiéng on.

1 2 3 4 5

Hinh 11. Vj tri gdn cam bién do rung trén mui xe
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Bdng 8. Két qua do rung dgng trén mui xe khi bt diéu hoa,
dong co no khéng tai

Vi tri cim bién Phwong do Trung binh [Tong 3 phu'o’né
rung (mm/s) (mm/s)
X 0,40

oy |Trén muiviaiy 142 3,80

dau xe
Z 3,50
X 1,05
Trén gian
02 | 1anh diéu hoa ¥ 2,32 104
Z 6,56
Trén giz‘gm X 0,70
03 nong diéu Y 1,19 10,41
hoa z 10,32
X 0,49
04 |Trén mui vi iy 1,33 3,13
gitta xe
Z 2,79
o X 0,48

05 | Trén muivi Y 2,49 3,11

tri cuo1 xe
Z 1,79

Tir bang s6 ligu ta thiy, rung dong trén mui tai vi tri
gian diéu hoa lén, két cau khung mui yéu gay nén hién
tuong cong hudng.

3.3. Phuwong dn cdi tién dé giam rung dgng, tiéng on
3.3.1. Pai Véi rung déng do quar gié két nudc gay ra

Xét duong truyén rung dong, ta thay thanh chdng cing
dai quat gi6 két nude dugc bét’vao khung xe. Cac cao su
thanh chong cang dai 13 mot két cau cung khong dan hoi
do d6 rung dong tur két nudc thdng qua cay chong cing dai
truyén thang 1én san xe thong qua khung xe.

Hinh 12. Hi¢n trang ban ddu truéc khi cdi tién cay
chong cang dai két nuéc
Phuong 4n cai tién: ba“it truc tiép thanh chdng cing dai
vao chan dong co dé ngit duong truyen rung dong tir quat
gi6 két nude 18n khung xe. Két cau sau khi cai tién:

Hinh 13. Két cdu sau cdi tién cay chéng cang dai két niréc

3.3.2. Do vdi tiéng on do két cdu gian diéu hda, mui xe
Kiém tra truc tiép gian nong diéu hoa trén xe, nguE)n

nang lugng cung cap dé quay canh quat dan nong diéu hoa
1a nang luong dién, tbc do quay cua quat 12 rat cao, do d6
ban than quat khi hoat dong da tao ra rung dong va tiéng
dn. Rung dong, tiéng dn do quat diéu hoa gay ra la khong
tranh khoi.

_ Phuong an cai tién; thiét ké tang cing khung xuong mui
dé giam rung dong, tiéng on tai tan s6 44 Hz.

20x40x2.0MM

40x60x2.0MM
Hinh 14. Két cdu xwong mui sau cdi tién

3.4. Po dac, kiém tra rung dgng, tiéng én sau ci tién
3.4.1. Phan rung dgng

Sau khi thyc hién phuong an cai tién ta tién hanh do dac
lai gia tri rung dong.

Truong hop dong co nd khong tai, c6 bat diéu hoa va
khong bat diéu hoa.

Bdng 9. Bdng gia tri rung déng tac dung Ién san xe

Khéng bat diéu hoa Co bét diéu hoa
A A
Trung binh Tong 3 Trung binh Tong 3
Phuo| (mmis) | PRUORE | qnyg) | Phuong
Vitri| o g0 (£2mm/s) (£2mm/s)
g Truse Sau | Trudéc | Sau |Trudc| Sau |Trudc| Sau
cai tién ca}i ca}i ca}i ca}i ca}i ca}i ca}i
tién | tién | tién | tién | tien | tién | tien
san | X | 037 |034 06 | 042
ghfé y 097 (0,76 | 1,25 (1,10 0,83 | 0,96 | 1,57 | 1,30
@z 1 07 o073 12 | 0,76
san| X | 038 |041 058 | 054
ghé | y | 045 | 05| 1,87 [102| 09 | 061 | 259 |1,25
gual z | 178 [0,79 2,36 | 0,95
san | X | 035 |040 063 | 048
ghé' y 0,85 |0,73| 1,21 |1,12| 152 | 0,73 | 23 |1,25
cuory z | 0,79 |0,75 16 | 089
300 0 i B T
o 3
L3 =
53t €2
5 g€
= [
[= @
3]
0.00 ] 0.00

wx 100.00
Tan so Hz

Hinh 15. D6 thi rung dgng trén san cudi xe - sau ci tién o
ché do dong co no khéng tdi ¢é dieu hoa
Nhan xét: & ché d¢ dong co nd khdng tai cac gié tri rung
dong giam (khoang 51%) so véi trudc cai tién. Cac gia tri
nay déu nam trong tiéu chuan cta Thaco (<2mm/s).
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Truong hop dong co tang tdc, co didu hoa va khong co diéu
hoa, ta 6 gié tri rung dong tac dung 1én san xe nhu Hinh 16.

<‘ 56;) ;" 7.\‘

Bién d van toc
(mm/s)
\

i
S8 vong quay déng co
(vong/phat)

Hinh 16. Do‘rth,i rung dgng trén san cudi xe - sau cdi tien ¢
ché do dong co tang toc cb bdt dieu hoa

So sanh gié tri rung dong trén Hinh 5 va Hinh 16 ta thay,
dugce rung déng trén san cuoi xe sau cai tién dat yéu cau.
3.4.2. Phan tiéng on

Sau khi thyc hién phuong 4n cai tién mui xe ta tién hanh
do dac lai gié tri tiecng on. Cac budce do dac tien hanh nhu
trude cai tien. Ket qua do on trong khoang hanh khach tai
vi tri gitra xe duoc thé hién trong Hinh 17.
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Hinh 17. Bg 6n vi tri giia xe ¢ tan s6 44Hz
Nhan xét: sau cai tién, gia tri do on trong khoang khéch
giam 32,5% va hét hién twong cong hudng am tai tan s6 44 Hz.

4. Két luan

Bai bao trinh bay két qua phan tich va cai tién rung on
trén xe buyt Thaco City B60, st dung phan mém LMS
Test.Lab. Trén co s& phan tich két qua rung dong, tleng on
tac gia dé xuat céc két cau pha hop, nham giam thiéu rung
dong, tleng on trén khoang hanh khach, dap g mirc cao
nhét vé su thodi mai theo tiéu chuan Thaco. Ket qua rung
dong, tleng on trudc va sau khi téi wu két cdu duoc kiém
chung bang do dac thuc nghiém lai va so sanh két qua véi
trudc cai tién. Viéc ti uu hoa két cau lam gla tri bién do
van tdc theo ba phuong giam xudng rat nhiéu (khoang
51%). Gia tri do on tai tan sb 44Hz sau khi ting cirng két
c4u khung xwong mui xe giam xudng 32,5% so Vi gia tri
ban du, dam bao d6 thoai mai cho hanh khéch.

Két qua nghién ciru s& 4p dung nham giam thiéu rung
dong, tiéng 6n trén khoang khach cua xe buyt Thaco City
B60, Cong ty THHH MTV san xuét xe Bus Thaco.
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