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TOM TAT

Bai béo trinh bay két qua nghién ctru ché tao b thu tin hiéu bo diéu tdc 1ap trén dong
co Detroit Diesel 6V53. Nhom tac gia str dung Arduino Nano V3.0 dé xtr 1y thong tin thu
nhan tir cac Encoder lap trén thanh thudc nhién liéu. Mot thuat toan duoc xay dung dé
tinh toan chuyén doi thong tin thu nhan dé hién thi 1én man hinh may tinh. Mot App Meter
dugc phat trién dé hién thi cac gia tri thuc tir qua trinh diéu tdc khi dong co hoat dong.
Dit lidu thu duoc tir bo thu tin higu diéu tdc 14 tdc dd dong co, do dich chuyén cua thanh
thude nhién lidu tuong tmg va do nén 10 xo diéu toc. Két qua nghién ctru 1lam co s dé
phan tich, danh gia trang thai 1am viéc on dinh va khong on dinh ctia dong co Diesel. Két
quéa nghién ctru con cung cép thong tin danh gia mirc tiéu hao nhién liéu. Két qua nghién
ctru s& phuc vu cho céc nghién ctru chuyén sau vé dic tinh diéu tdc trén dong co Diesel.

Tir khéa: Bo thu tin hiéu diéu téc, bo diéu tde da ché do, do nén 10 xo diéu toc, dong
co Detroit Diesel 6V53.

ABSTRACT

This paper presents the results of the manufacturing research of a speed governor
signal receiver mounted on a Detroit Diesel 6V53 engine. The authors use Arduino Nano
V3.0 to process the information received from Encoders mounted on the fuel gauge. An
algorithm is built to calculate the conversion of the received information to display on
the computer screen. App Meter is developed to display the actual values from the speed
regulation when the engine is running. The obtained data from the speed governor signal
receiver is the engine speed, the displacement of the corresponding fuel gauge, and the
speed control spring compression. Research results serve as a basis for analyzing and
evaluating the stable and unstable working conditions of Diesel engines. Research results
also provide the information to evaluate the fuel consumption. Research results will serve
for in-depth studies on the characteristics of the speed governor on Diesel engines.

Keywords: Speed governor signal receiver, multi-mode governor, speed governor
spring compression, Detroit Diesel-6V53 engine.

1. Pit van dé dong co. Tuy nhién trong thyc té s6 vong
quay cua dong co rat d¢ vuot qua so vong

bé dong co lam viéc trong dicu kién A 1 p
quay gioi han, c6 thé gay ra ing suat co

6n dinh thi phai giir 6n dinh toc do cua

TRUGONG BAIHOC SU PHAM KY THUAT VINH LONG 1 5




JOLIPn(]I ol( Science - \/ L U T E

gidi vuot qua gidi han cho phép, pha hoai
nghiém trong cac chi tiét trong qua trinh
lam vi¢c, v6i nhiing trudong hop nay dong
co can thiét phai lap bo diéu toc [1-2].

B6 diéu tdc hay con goi 1 bo gidi han
tde do duge st dung dé diéu chinh tdc do
cua dong co Diesel. Dua trén nguyén ly
hoat dong cua bd diéu tdc, ching ta c6 bo
diéu tdc ly tdim dugc phat minh boi Watt,
bo diéu tdc co khi, bo diéu tbec mot ché do,
bo diéu tdc hai ché do, bd diéu tdc nhiéu
ché d6, bo diéu tdc thuy lyc, va bo diéu toc
dién tir [3-4].

Vé co ban bd diéu téc hoat dong theo
nguyén tic lyc ly tim theo trong luong cua
qua vang. Khi toc d6 quay ctia truc dan dong
thay d6i s& 1am luc ly tAm ctia qua ving thay
d6i, dudi tac dung cua luc ly tim tac dung
vao qua vang s€ lam cho qua vang bay ra xa
hodc khép lai theo dudong tdm cuia truc. Su
dich chuyén cua qua ving s& lam thay doi
10 xo0 diéu téc duoc ndi voi thanh ring bom
cao ap. Néu 10 xo diéu tc cang cang thi toc
do dong co cang cao va nguoc lai [5-6].

DPong co Diesel thuong rat nhay cam véi
tdc d6. Néu tde do dong co vuot qua gidi han
ctia s6 vong quay thiét ké, thuong 1am giam
chit lugng cua qué trinh cong tac vi hé s du
luong khong khi o va chat lwong hinh thanh
hén hop diéu giam nhanh. Thoi gian chéy bi
rit ngan mit khac chit lwong qua trinh chay
cling giam, nhién liéu chay khong hét va qua
trinh chay phai kéo dai trén duong 6ng xa,
lam cho dong co rat nong, tén nhiéu nhién
liéu, c6 nhiéu mudi than trong khi thai, [am
giam tudi tho cho dong co [7-8].

Xuét phat tir van dé trén, viéc “Nghién
ctru ché tao b thu tin hiéu bé diéu toc da
ché dj lap trén dong co Diesel-6V53" 1a
rat can thiét. Dt liéu thu dugc tir bd thu tin
hiéu diéu tdc da ché do s& 1am co s& dé phan
tich, danh gia trang thai lam viéc 6n dinh
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va khong 6n dinh ciia dong co Diesel-6V53.
Két qua con cung cip thong tin danh gia
murc tiéu hao nhién liéu trén dong co Diesel-
6V53 twong mg vai cac ché do van hanh.

2. B) diéu toc da ché dd trén dong co
Diesel 6V53

Bo diéu tdc da ché do dam bao cho
dong co lam viéc on dinh & bét ky s6 vong
quay cua dong cotun dén n o BO diéu
tdc da ché do co nhiéu vu diém so véi bd
diéu tbc mot ché do va hai ché d6 nhu dong
co hoat dong on dinh & tdc do bat ky nén
giam muec tiéu thy nhién liéu cua dong co
1én dén 30%. Hinh 1 hién thi ciu tao cta co
cAu diéu chinh tdc d6 cua bo diéu tdc trén
dong co Diesel 6V53 [9].
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Hinh 1: Cdc tay don va 16 xo bé diéu téc da ché dé trén
déng co Diesel 6V53

Hinh 2: Cdc bé phdn ciia bé diéu téc da ché dé trén
déng co Diesel 6V53

Bo diéu tdc da ché do trén dong co
Diesel 6V53 1a b diéu toc co khi. Cac bo
phan cua bd diéu tdc duoc hién thi nhu
Hinh 2. Khi lam viéc qua vang toc do cao
va tdc do thap ty vao khép trugt trén truc
didu tdc, khop truot dugc lién két voi tay
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don, don béy va duoc ndi v6i thanh rang
diéu chinh luong nhién liéu trén bom voi
phun két hop. Néu can ting hodc giam toc
dd cua dong co thi chi can thay d6i luc 1én
can diéu khién téc do sé lam thay doi luc
cing cua 10 xo diéu téc. Néu 16 xo diéu toc
cang cang thi tbc d6 dong co cang cao va
nguoc lai. Truyén dong banh ring dugc
dung dé dam bao téc d6 quay truc cia bd
diéu téc du 16n dé kéo va diéu chinh thanh
rang nhién li¢u.

Co cau gi6i han toc do duoc trang bi
hai can diéu khién, mot can dung va mot
can diéu khién téc d6 bat ky. Khi khoi
dong, can diéu khién téc do giit kim phun
nhién li¢u ¢ vi tri phun nhién li¢u cuc dai.
Khi dong co dd hoat dong, can diéu khién
téc do sé di chuyén kim phun gan vi tri
khong tai. Toc d6 dong co duge diéu khién
bang cach di chuyén can diéu khién toc do.

Trong pham vi tdc do thép, luc ly tdm
ctia qua vang thip, do d6 do nén cua 16 xo
thap. Khi toc d6 ctia dong co ting 1én, luc ly
tam cua qua vang lon nén lyc nén 16 xo lon
twong Ung voi do 16n cua lyc ly tam. Khi
lyc ly tdm clia qua ving qua vang dat dén
£i61 han hanh trinh cua chung, luc do 10 xo
dugc nén hoan toan va dé 16 xo cach piston
ctia 10 xo tc do cao khoang 0,0015 inch.

Trong pham vi tbc d6 trung gian, ngudi
diéu khién hoan toan kiém soat dong co,
vi tri ctia can diéu khién ludn can bang vai
lue day cua 10 xo. Khi toc d6 dong co tiép
tuc tang, thi luc déy cua 10 xo la kha 16n.
Luc ly tdm cua qua ving ting 1én cho dén
khi lyc nay vugt qua luc nén cia 10 xo va
co cAu gidi han tdc do diéu khién dong co
khong vuot qua gi6i han téc do t6i da.

Céc thanh nhién liéu duge két ndi dén
don bay khac va cic don biy bng diéu
khién kim phun nhién liéu thong qua can
day lién két diéu khién. Sap xép nay cung
cip phuong tién cho co cu gi6i han dé
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thay d6i luong nhién liéu cua cac thanh
rang diéu khién bom nhién liéu.

Dé dimg dong co, can diéu khién tdc
do duoc di chuyén vao vi tri toc do khong
tai va can dung dugc di chuyén vao vi tri
khong cung cép nhién lidu va giit & d6 cho
dén khi dong co ding lai.

3. Ché tao bd thu tin hiéu diéu téc

Arduino Nano la mot bo Arduino nho
gon, tién loi, bén va dé st dung, do do6 tac
gia su dung bo mach nay cho viéc ché tao
bo thu thap tin hiéu diéu téc da ché do lap
trén dong co Diesel 6V53. Hinh 3 hién thi
bo thu tin hiéu diéu tdc trén cho dong co
Diesel 6V53.

e - g3 -

der thu tin hiéu téc d6 déng co

Hinh 5: Vi tri ldp Encoder thu tin hiéu dich chuyén
thanh nhién liéu trdi
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Hinh 6: Vi tri ldap Encoder thu tin hiéu dich chuyén
thanh nhién liéu phai

bé doc duoc tin hiéu tde dong co tac
gia ding Encoder lip vao dau tryc khuyu
nhu Hinh 4. Hinh 5 va 6 1a vi tri ldp cac
Encoder thu thap gia tri dich chuyén cua
thanh rang nhién li¢u. Cac Encoder co
thong s6 k¥ thuat nhu c6 do phan giai 600
xung/vong, toc do tdi da 5000 RPM, do
chinh x4c 1a £0.1%, dién ap nguén 5V.

Lép dat Encoder

Ket noi Encoder vai bo thu
tin hiéu diéu toc

Keét noi bo thu tin higu o  Kétndilai
diéu toc vdi may tinh vy
D

Khai tao app Meter-Diesel trén may tinh

Cai dit cac thong s6 dau vao trén giao
di¢n app Meter-Diesel

Doc két qua
thu tin hidu
diéu toc

| Van hanh déng co Diesel 6V53

¥

Poc gia t11 toc do dong co, va dich
chuyén thanh nhién liéu

Hinh 7: Luu d6 hoat déng ciia bé thu tin hiéu diéu téc
trén déng co Diesel 6V53.
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Hinh 7 trinh bay luu dd hoat dong
cho bd thu tin hiéu diéu tdc trén dong co
Detroit Diesel 6V53. Buéc diu tién, tic
gia ldp cac Encoder vao vi tri can thu tin
hiéu nhu hinh 4, 5, va 6. Buéc 2, két ndi
cac Encoder v&i bo thu tin hiéu diéu tdc.
Budc 3, khoi dong may tinh va két ndi
b6 thu tin hiéu v6i may tinh 1dy ngudn
5V tr may tinh, truong hop khong co
ngudn can kiém tra lai cac két nbi. Khi
co tin hiéu chung ta sang budc 4 12 mo
App Meter-Diesel trén may tinh. Budc
5, cai dat khoang thoi gian giita hai lan
do dat. Dé thu duoc két qua tin cay c6 do
chinh xéc cao tac gid chon khoang cach
giit hai lan do 1a 100ms. O budc nay ta
can chon vi tri luu dir liéu thu thap. Tiép
theo ta can kiém tra viéc két nbi giir thiét
bi do va App Meter-Diesel, truong hop
khong hoat dong ta can kiém tra lai cac
két nbi, néu App Meter-Diesel nhan dugc
dir liéu ta chuyén sang van hanh dong co
va thu thap dir liéu 1a téc d6 dong co va
su dich chuyén cua céac thanh rang nhién
liéu tuong Ung voi cadc vong quay cua
dong co.

4. Thi nghiém trén Detroit Diesel
6V53

Hinh 8: Déng co thuc nghiém Detroit Diesel 6V53
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Bdng 1. Céc théng sé ky thudt ciia déng co Detroit Diesel 6V53

STT Thong s6 k¥ thuit Gia tri Pon vi
1 |Séky 2 Ky
2 S6 xy lanh 6 Xy lanh
3 Duong kinh xy lanh 3.875 Inch
4 Hanh trinh piston 4.5 Inch
5 Ti s6 nén 17:1
6 | Cong suét tbi da 186 KW
7 | Toc do quay toi da 2800 Vong/phiit
8 Momen xoén cuc dai 813 Nm
9 | Thé tich cong tac 53 Lit

Thi nghiém thu thap tin hiéu diéu
tdc dugc tién hanh trén dong co Detroit
Diesel 6V53 nhu hinh 8. Théng sé ky
thuat co ban cia dong co dugc trinh bay
trong bang 2 [9].

4.1 Két qua thi nghiém do tin hi¢u
diéu toc va nhan xét

Right Sensor

Angle(o)
L S A R L B
%

56 &7 58 59 50 6 62 L) 64 L]
Time{s)

Hinh 9: Tin hiéu dich chuyén thanh rdng nhién liéu
bén phai

Left Sensor

R Y
Vi

L1 7 8 58 &0 L) a2 a3 [ 2] 85
Timeis)

Hinh 10: Tin hiéu dich chuyén thanh rdng nhién liéu
bén trdi

Engine Speed Sensor

b NA A

-500 +

1000

500

Speed(rpm)
o

-1000

' : L 4
56 57 58 59 60 61 62 63 64 65
Time(s)

Hinh 11: Tin hiéu sé vong quay truc khuyu cia déng
co Detroit Diesel 6V53

Khi dong co hoat dong & sé vong quay
khong tai 1a 1100 vong/phut va ting toc dén
1900 vong phit va giam tdc, thi tin hiéu sd
vong quay thuc té duoc thu nhan qua bd
thu tin higu va dwoc hién thi nhu hinh 11.
Tuong tu, tin hi¢u dich chuyén thanh rang
nhién li¢u bén phai dugc hién thi nhu hinh
9 va bén trai nhu hinh 10 theo thir tu.

Nhan xét 1: Can ctr vao két qua thu
thap tir hinh anh thuc té trong qua trinh
dong co hoat dong cho thay b thu tin hiéu
diéu téc hoat dong tdt.

Nhén xét 2: Dua vao do thi cho théy
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khi tbc d6 ctia dong co thay doi nhu hinh
11 thi thanh ring dugc di chuyén dén vi tri
cung cap luong nhiéu liéu tuong tng nhu
hinh 9 va hinh 10.

Nhan xét 3: Goc xoay cua thanh thudce
nhién li¢u cua day dong co bén phai va bén
trai 1a nhu nhau, didu nay chimg minh co
cdu co khi dién khién thanh thudc nhién
liéu hoat dong t6t va can bang lugng nhién
liéu cung cép cho hai ddy dong co. Dé cong
sut ctia cac xy lanh nhu nhau thi phai dam
bao thong s6 k¥ thuat nhu ti s6 nén, thé
tich, 4p suat va lugng nhién liéu phun & cac
xy lanh 1a nhu nhau. Tuy nhién, & dong co
Detroit Diesel 6V53 viéc diéu chinh luong
nhién phun ¢ cac xy lanh la dgc 1ap. Do d6
dé diéu chinh lugng nhién liéu phun & cac
xy lanh bang nhau thi can mo ky thuat vién
c6 tay nghé cao.

Nhan xét 4: Can clr vao do thi nhu
hinh 9 va 10 cho thiy, goc xoay tién vé vi
tri duong c6 nghia la thanh rang nhién li¢u
tién vé vi tri tang lugng nhién liéu khi tde
d6 dong co ting, goc xoay tién vé vi tri 4m
c6 nghia la thanh rang nhién li¢u tién vé vi
tri giam lugng nhién liéu khi toc do dong
co giam.

4.2 So sanh két qua thi nghiém véi
két qua tinh toan d nén 10 xo diéu téc

Mobi quan hé gitr s vong quay cua
dong co va do nén 10 xo cua bd diéu toc
dugc tinh toan bang phuong phap xap xi
dua vao cong thuc sau [1]:

Al =107%n* 4+ 0.0018n + 1.0123

Trong do:

- Al: Pg nén caa 16 xo diéu toc (mm)

- n: S6 vong quay cua dong co (vong/
phut)

Trong thi nghiém tac gia st dung bo
thu tin hiéu dic¢u toc duoc tac gia cheé tao
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dé do sb vong quay truc khuyu va goc xoay
ctia thanh thudc nhién liéu. Dya vao két qua
thi nghiém do gbéc xoay cua thanh thudc
nhién liéu trong g véi s6 vong quay truc
khuyu cua dong co, tac gia tinh toan theo
ty 1¢ dich chuyén tuong tmg véi d6 nén ciia
10 xo diéu tdc. Tir két qua thi nghiém va két
qua tinh toan 1y thuyét vé do nén 16 xo diéu
tdc, mbi quan hé giira dd nén 10 xo diéu toc
va tdc quay cua truc khuyu dong co duoc
thé hi¢n nhu hinh 11.

50
£ 441
£ 4.5 -

3.00

1100 1300 1500 1700 1900
Tée do quay cia truc khuyu (vong/phut)
--0--Két qua tinh dé nén 16 xo diéu tde
—0—Két qua thi nghiém do do nén 16 xo diéu te
Hinh 12: Méi quan hé giira téc dé déng co va dé nén
16 xo diéu téc.

Nhan xét 5: Tu d6 thi moi quan hé
gitta toc do dong co va do nén 10 xo diéu
toc gitra tinh toan ly thuyét va thi nghiém
cho thay, khi toc d¢ dong co tang thi d§ nén
cua 1o xo diéu toc tang.

Nhén xét 6: Gia tri d6 nén 10 xo tir két
qua tinh toan 1y thuyét 1on hon két qua thi
nghiém khoang 0.17% 1a do sai s6 ctia thiét
bi do khoang 0.1% va do dan hoi cua 10 xo
giam theo tudi tho cla dong co.

5. Két luin va huéng phat trién

Trong nghién ctru nay tac gia di ché
tao va lép dat hoan chinh bd thu tin hi¢u
bo diéu toc da ché do cho dong co Detroit
Diesel 6V53. Két qua cua thi nghiém thu
duogc 1a tbe d6 quay truc khuyu cua dong
co tuong ung voi goc xoay cua thanh thudce
nhién liéu cung cap cho dong co. Mdi quan
hé giira do nén 10 xo bd diéu tdc va toc do
quay cua truc khuyu dong co ciling duoc

TAP CHi KHOA HOC | rvsn2%aons



JOUPI’]CII o][ Science - V L U T E ISSN 261 5-9945

tim thdy. So sanh duogc gia tri d6 nén 10  trong nghién ctru nay 1a sat véi thyc tién.
xo diéu tdc giita tinh toan 1y thuyét va thi  Két qua cua nghién ctru nay co thé phuc vu
nghiém. C6 sai léch giita 1y thuyét va thi cho cac nghién ciru tiép theo vé do dat va
nghiém, tuy nhién gia tri sai Iéch nam trong ~ tinh toan lwong nhién phun twong Gmg véi
khoang cho phép nén chip nhan dugc. Qua  qué trinh lam viéc ciia dong co Diesel.

d6 cho thiy bo thu tin hiéu bo didu tdc
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