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Tom tit: Tat ca chung ta khi diéu khién cac phuong tién tham gia giao théng déu mudn
xe cua minh van hanh mét cach ém i, thoai mai va it gay ra tiéng dn gay kho chiu cho
ngudi l4i cling nhu nhitng ngudi xung quanh. Ngoai ra, sy rung dong va tiéng 6n bat
thuong khi xe va cac cum chi tiét may hoat dong déu 1a diu hiéu cua su hong hoc, doi
hoi chlng ta can c6 bién phap xac dinh vi tri gay on, mic d6 on dé co cac giai phap
chan doan hu hong va stra chita. Trong bai bao nay chung ta dé cap dén khai niém su
rung dong tao ra tir may phat dién, anh huéng cia nd téi méi trudng va truc tiép va
nguoi didu khién. Phan mém do d6 rung dong may phat dién 6 to dugc tao ra voi muc
dich giup nghién ctru rung déng trén may phat dién 6 to va danh gia do tin ciy cua thiét
bi dién nay.

Tir khoa: Arduino Nano; Cam bién; Gia toc rung; Mdy phat dién; Rung déng
Abstract: All of us, when operating vehicles in traffic, want our vehicles to run
smoothly, comfortably, and with minimal noise that could cause discomfort to the
driver as well as those around. Moreover, unusual vibrations and noise during vehicle
operation or from mechanical assemblies are often signs of malfunction, requiring us
to identify the source and intensity of the noise in order to diagnose and repair faults.
This paper discusses the concept of vibrations generated by the alternator, their impact
on the environment and directly on the operator. The software for measuring
automotive alternator vibrations was developed with the aim of studying vibration
characteristics of car alternators and evaluating the reliability of this electrical device.
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Ung dung cong nghé vi diéu khién x& ly Arduino Nano trong thiét bi do sy rung dong ctia

may phat dién xe 0 t6

1. Mé& dau

Su rung dong - do 1a su dich chuyén
dao dong co hoc ciia mot h¢ théng hoac
mot vat thé ran. Rung dong con duoc
hiéu theo nghia hep hon 13 nhiing rung
dong co hoc c6 anh huong rd rét dén
con nguoi. Trong truong hop nay
chung t6i nghién ctru rung lic trong tin
s6 1,6 — 1000 Hz.

Rung dong trong may phat dién 0 td
1a chuyén dong ctia may hodc bd phan
may trong chuyén dong diéu hoa ¢ hai
bén vi tri cAn bang, 1a phan Gmg ctia mot
hé théng ddi véi mot sb kich thich bén
trong hodc bén ngoai hodc luc tac dung
1én hé théng. Vi may phat dién, do két
cau tir khong can bang, cung v6i nhiéu
nguyén nhan khac dan t6i hién tuong
may phat dién bi rung dong trong qué
trinh hoat dong.

D0 rung ciia may phat 1a hién tuong
dao dong hodc chuyén dong co hoc xay
ra trong khi may quay xung quanh mot
truc. Nguyén nhan gay ra dg rung trong
cac thiét bi may phat dién co thé xac
dinh boi nhiéu nguyén nhan va co thé
dung dir liéu do dé danh gia tinh trang,

hiéu sudt cta thiét bi. [1]
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2. Co s& ly thuyét

Cac nguyén nhan gay ra hién tuong
rung dong trong may phat dién 6 t6 chu
yéu tir cac yéu tb nhu sau:

- Mit can bang: phan bd khong déu
khéi lwong xung quanh truc quay cé thé
gdy ra do rung dong trong may phat
dién. Mat can bang nay c6 thé do 15i san
xuat, mon hodc lip rap khong diang
cach;

- Su sai léch tam rotor: khi truc
chinh ciia cac thanh phan quay khong
dugc can chinh ding cach, ¢ thé dan
dén d6 rung trong qua trinh hoat dong;

- Truc rotor cong: khi truc cong, dan
t6i sy mat cAn bang cua rotor, phan
phdi luc khong déng déu dan toi rung
trong khi rotor quay;

- Long 1éo co hoc: cac thanh phan
long hodc hong cé thé gy ra do rung
do tao ra 15 hong trong hé thng;

- Rotor bi co xat: khi rotor bi co xat
v6i stator, khéi lwong phan b quanh
truc rotor khong déu, két hop voi luc
ma sat gilra rotor va stator cling gay ra
hién tugng rung dong trong thiét bi
quay;

- Cong huong: néu tan sd ty nhién
clia may trung khép voi tin sb kich hoat

(nhu tdc do hoat dong hoac luc tir bén



Lé Thi Ly, B Ngoc Khué

ngoai), c6 thé xay ra hién tuong dong
tan, ddn dén d6 rung gia ting;

- Véan dé & bac dan: bac dan 18i hoic
boi tron khong du cé thé gy ra do rung
trong may phat di¢n;

- Van d¢ vé hé thong banh ring hodc
dai truyén dong: banh ring bi mon hodc
khong khép dung cach co thé giy ra do
rung va tiéng on;

- Tac dong khong khi dong hoc:
trong may phat dién c6 quat lam mat,
luc dong hoc co thé gay ra d6 rung;

- Cac 15 trong gia cong va thiét ké
cAu tric: diéu nay dan téi sy bién dang
trong cAu tric may co thé gop phﬁn vao
cac van dé vé do rung. [2,4,5]

Van d¢ giam do rung, tiéng On trén
may moc hién nay ngay cang tré nén
quan trong. BJ rung tang cao lam giam
tudi tho cta bd ngudn trén xe, giy tiéu
hao thém nang lugng & cac ché d6 van
hanh nhét thoi cta bo phan, din dén sy
xuat hién va phat trién cac bénh nghé
nghi¢p cua nhan vién cham sdc, bao
dudng xe.

Mirc d6 tiéng On ngay cang ting lam
xau di hiéu qua méi trudng ciia cac
phuong tién giao thong, lam tang su
kho chiu, dan dén giam ning suat lao

dong. Vi vay, cac yéu cau nghiém ngat

vé bao vé chdng rung va tiéng on duoc
dua vao cac van ban quy dinh.

Su rung dong manh nhét co thé do
cac phuong tién mat dat giy ra, bao
gdbm may moc di chuyén trén mat dit,
xe tai cong nghiép va may kéo nbng
nghiép. Su kho chiu do gia toc rung giy
ra phu thudc vao tan sd rung, huéng
rung, diém tiép xuc voi co thé va thoi
gian tiép xac voi rung dong. Véi rung
dong theo chiéu doc & nhitng ngudi &
tu thé ngdi, cam giac kho chiu 1a do bat
ky tan s6 nao lam ting bién do rung mot
cach tuong ung. [1,6,7]

3. Cac dai lwgng vat ly cua su rung
dong va tinh toan

Gia tdc rung 1a mot dai lugng do luong
su thay doi toc do cua mot vat khi no
dao dong hodc rung dong. Gia tdc rung
dong cho biét mirc do ting giam cia
vén tdc tai mot diém trén vat thé trong
mot khoang thoi gian ngan [9]. Gia tdc
rung dong thuong duoc xac dinh bang
cach dao ham hai lan vi tri coa rung
dong theo thoi gian voi cong thic sau:
d?x(t)

dt®

a(t) =

Trong do:

a(t) - gia toc rung tai thoi diém t (m/s);
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X(t) - su thay dbi vi tri (displacement)
ctia vat thé theo thoi gian t (m).

Bién d§ rung 12 mot dai lugng do
ludng mirc do di chuyén cia mot vt
thé trong qua trinh dao dong hoic rung
dong. N6 thé hién khoang cach ma vat
thé di chuyén tir diém can bang (hoic
vi tri trung tdm) ctia n6 trong moi chu
ky rung dong. Bién dd rung thuong
dugc st dung dé mé ta dd manh cua su
rung dong, véi bién dd 16n cho théy su
dao dong manh m¢, con bién do nhod
cho thiy sy dao dong nhe nhang hon.
[5.8]

Pé x4c dinh bién d6 [7] cua rung

dong nguoi ta st dung cong thuc sau:

Trong d6: X 1a bién d6 rung (m);
A 1a gia toc téi da (m/s?);
o la tan sb goc (rad/s), tinh bang w=2xf,
v6i f1a tan sb dao dong (Hz).

Dé tinh toan tiéng on gay ra boi rung
dong [9], st dung cong thuc:

L, = 20log(-2),
0

Trong do:
Lp 1a mirc p sut am thanh (dB);
plaap suét am thanh tai vi tri do (Pa);
pO 13 4p suit am thanh chuan (20 pPa).
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4. Mo hinh nghién ciru
Trong k¥ thuat, rung dong c6 thé vira
co loi, vira c6 hai. Rung dong co loi,
nhu la nguén dao dong co hoc, dugc
kich thich mdt cach c¢6 chu dich béi cac
bo rung, dugc sir dung trong cac may
moc xay dung, giao thong va céc loai
may khac, nham thuc hién céc cong
doan cong ngh¢ khac nhau, trong viéc
van chuyén vat liéu. Rung dong c6 hai,
phat sinh trong qua trinh di chuyén cua
phuong ti¢n, hoat dong cua dong co,
tua-bin va cac may moc khac, doi khi
dan dén su ¢ trong qua trinh van hanh
va tham chi 1a sy hu héng ctia thiét bi.
DPé tinh toan mot cach don gian
nhung hi€u qua cac dai luong vat Iy cua
su rung dong néu trén, chung ta st dung
cc cam bién rung dong va mot cum vi
diéu khién Arduino Nano, dong thoi
trong chuong trinh Arduino Ide can
phai thiét 1ap cac phép toan cu thé. Sau
khi da thiét 1ap xong cac chuong trinh
cho Arduino Nano tinh toan cac dai
lugng ctiia cam bién, ching ta két ndi bod
vi diéu khién x 1y véi phin mém
RealTerm (hinh 2), dé bit ddu do va
danh gia mirc 6 hiéu qua cua chuong

trinh vira 1ap ra.



Lé Thi Ly, B Ngoc Khué

Hinh 1. Vi diéu khién Arduino Nano

Dé minh hoa nguyén 1y hoat dong cua
thiét bi, can két ndi nguén dién cho vi
diéu khién Arduino nano thong qua
cong may tinh [3] (Hinh 1). Cac cam

bién gia toc rung dugc két ndi vdi cong

cta vi diéu khién. Ching c6 thé duoc
két ndi tryc tiép v6i may phat dién hodc
trén khung than xe, va tién hanh do

luong tuong quan voi nhau.

Hinh 2. Phan mém diéu khién thiét bi
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5. Két qua nghién ciru

Hinh 3. Két qua do gia tdc rung dong bang 3 loai cam bién trén truc Oy.
Séan phém phr:?m mém, dugc trién khai dong (hinh 3). Pé thuan tién, tat ca
trén vi diéu khién Arduino Nano (hinh  thong tin s& duoc truyén vao phan mém
2), s€ cho phép thuc hi¢n cac phép do  Excel (hinh 4).

tai ba diém véi 3 cam bién do rung

Hinh 4. Két qua gia tbc rung trong phdn mém Excel d6i voi ba cam bién theo truc Oy
va két qua két hop
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Dua vao két qua dugc xut ra dir liéu tir
cac thanh phan trén, chung ta c6 thé
danh gid mot cach chinh xac rung dong
tao ra tr may phat dién 0 t6 trong qua
trinh 1am viéc. Néu nhu rung dong tong
hop cho chung ta cac bién do voi chénh
léch giita chung 1a rat 1on, rd rang va
tan s6 day dic, c6 nghia ring may phat
dién trén xe cua chung ta dang gip van
dé. Nguoc lai, néu bién do trong cac
khoang thoi gian rung dong 1a vira phai,
it chénh léch hoac br?mg 0 trong mot
khoang thoi gian dai thi c6 nghia la chi
tiét may phat dién dang van hanh tot.
Nho vao sy danh gia khach quan nhu
vdy, chung ta c6 thé chan doan duoc
som cac hu hong trong may phat dién
va kip thoi c6 cac bién phép sura chira,
xtr Iy phtt hop dé dam bao kha ning van
hanh, khai thac sir dung an toan va déc
biét 13 ning cao tudi tho cia méy phét.
6. Két luan
Tom lai, rung dong xay ra trén thiét bi
may phat dién la mot hién tuong tat
yéu, anh huong dén hiéu qua van hanh
thiét bi ¢ nhiéu mtrc do khéc nhau. Vi

thé, ngan ngira rung dong trong may

phat dién bang cach tmg dung cac cong
nghé hién dai 1a diéu can thiét va phai
dugc thuc hién lién tuc dé tranh nhirng
rii ro khong mong mudn.

San pham phan mém dugc tao ra sé
giup nghién ctu rung dong trén may
phat dién 6 t6 va danh gia do tin cay cua
san pham. Rung dong c6 anh hudng
tiéu cuc dén hoat dong ciia may phat
dién. N6 c6 thé dan dén su léch lac cua
cac cudn day ro-to hoac stato, lam giam
hiéu sudt va cong sudt ciia may phat
dién. Ngoai ra, rung dong con gay ra sy
mai mon qua muc cac linh kién, diéu
nay c6 thé dan dén hu hong va su cb.
Rung dong cia cac phan tir trong may
phat dién 6 to do chan dong co hoc va
va dap gay ra su thay d6i khoang cach
gilra cac tAm cua tu dién, va diéu nay
lai dn dén sy thay doi tan s6 dao dong.
Trang bi hé¢ thong giam sat rung dong
va do luong dinh ky chi s rung cho
may phat dién 1a rat quan trong. Diéu
nay gitip han ché ti da cac thiét hai do
hién tugng rung dong trong thiét bi

quay gay ra.
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