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TOM TAT
Bai bao nghién ciru, thiét ké bé thir ga lap dong co c6 két ciu khong chi ga lap mot
dong co thir nghiém duy nhit ma con ga lip duwoc nhiéu loai dong co khic nhau véi
co cdu dd dong co di chuyén tinh tién dugc theo cac truc X, Y, Z va quay quanh truc Z
nén rat linh dong, dé dang trong viéc ga ldp va canh chinh dong co ndi véi bd do cong
sudt MP100S. Ché tao va lap rap hoan chinh bé thir ga lip dong co lién két dugc voi bo
MP100S dam bao yéu cAu ky thuat, an toan van hanh va thtr nghiém do dugc $6 vong
quay n (vong/phut), mé men M (N.m) va cong suit P (N.m) cta dong co khi hoat dong
khi hoat dong khong tai va c6 tai. Két qua dat duoc ctia bai béo c6 thé lam sd liéu tham
khao trong tinh toan thiét ké va ché tao bé thir g lip dong co dé do s vong quay, md men
va cong suat ciia dong co, hiéu suat canh Turbocharger, ap suat khi thai, lugng nhién liu

tiéu thu ing vo1 tung ché d6 lam viéc cua dong co

Tir khéa: Pong co, bé thir dong cong sut ha, tai, b Turbo, MP100S, ...

ABSTRACT

This article researches and designs an engine mounting test stand with a structure
that not only mounts a single test engine but also mounts many different types of engines
with the engine support structure moving forward according to The X, Y, Z axes rotate
around the Z axis, so it is very flexible and easy to mount and align engine connected to the
MP100S engine test bed. Manufacturing and complete assembly of an engine mounting
test stand linked to the MP100S device to ensure technical requirements, operational
safety and testing to measure the number of revolutions n (rpm), torque torque M (N.m)
and power P (N.m) of the engine during no-load and load operation. The results obtained
in the article can be used as reference data in calculating, designing and manufacturing
engine mounting test stands to measure the number of revolutions, torque and power of the
engine, Turbocharger blade performance, and pressure. emissions and fuel consumption
for each engine working mode.

Keywords: Engine, open power flow test stand, loads, Turbocharger, MP100S
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1. Pit van dé

bong co dau diesel 1a loai dong co tiét
kiém kinh té va bén nhat thé gioi, co lich sir
lau doi nhét va dugc ap dung pho bién trén
cac thiét bi may moc, cong nghiép nhu 6
t6, may xiic, xe nang, may cong trinh...dé
dap tmg xu thé phat trién chung cua thoi
dai, dac biét 1a ndi dia hoa cac phu tung 6
t6, lam chu kha nang cong nghé tién t6i tu
thiét ké ché tao dong co diesel trong nudce
da c6 nhiéu cong trinh nghién ctru vé dong
co nhu giam ti€éu hao nang luong, gidm
doc tinh khi thai, dam bao cho thiét bj van
hanh thong sudt, thong nhat khong gay
tiéng 6n, nang cao hiéu suat...thi can phai
thiét ké bé thir ga lap dong co trong thi ng-
hiém giéng nhu dong co dugc ga dat thuc
té trén xe. B¢ thir duge thiét ké ché tao
v6i dong co lap ngang, gibng nhu dong co
duoc st dung trén xe dan dong cAu trudce
va mot sd xe dan dong 4 banh, két cdu bé
thtr ga lap dugc da dang céac loai dong co
va d& dang lién két véi cac co ciu khac dé
thuc hién cadc muc tiéu thir nghiém khac
nhau, dong thoi két cau khung phai dam
bao yéu cau ky thuat ché tao, lip ghép va
du bén trong diéu kién ga lap dong co va
dong co van hanh 6n dinh khong tai va c6
tai do chinh la muc tiéu nghién clru cta
bai bao nay. [1]

2. Noi dung nghién ctru

B¢ thu ga lép dong co dugc thiét ké,
ché tao va tha nghiém theo nguyén ly
dong cong suat ho co dic diém l1a cong
suat di vao va di ra khong ndi thanh mot
vong khép kin véi cac bo phan chinh gom
c6 dong co (1), b MP100S (2) va khép
cardan (3), dong co dung dé dan dong,
khép cardan nbi dong co véi bdo MP100S,
khung d& (4) dung dé d& dong co, két 1am
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mat (5) dé lam mat dong co, binh nhién
liu (6) cung cap nhién liéu khi dong co
hoat dong, bo do hiéu suat MP100S do
hing Weinlich ctia Pirc san xuét bao gom
céc bo phan chu yéu sau: cum diéu khién
gdm mdy tinh MP & bén trong va panel
diéu khién; cum phanh va do dugc ndi truc
tiép voi dong co; Bo diéu khién phanh (7)
dé thay doi luc phanh tao tai va mo men
xodn tac dong 1én dong co va khung d&
nham thuc hién cac diéu kién va yéu ciu
thir nghiém. [2]

2.1. So do nguyén Iy bé thir gd lip
dong co

ki /777 / 77
1-Dong co, 2-Bé MP100S,
3-Khop noi cardan, 4-B¢é do dong co,
5-Két lam mat, 6-Binh nhién liéu,
7-Bé diéu khién phanh
Hinh 1. So dé nguyén ly bé thir gd Idp déng co
2.2. Thiét ké bé thir gd ldp dong co

Y tuong thiét ké 1 tir so d6 nguyén ly
bé thir nghiém dong co thiét ké so d6 két
cAu cla céc phuong an ché tao, ung dung
phan mém Autodesk inventor thiét ké 3D,
lap ghép hoan chinh bé thir nghiém, phan
tich wu nhugc diém cua ting phuong an
dé xac dinh phuong 4n hop 1y, tién hanh
mo phong phan tich bén, ché tao, lép dat
va thtr nghiém
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Bing 1. Cac phwong an thiét ké bé thir

Phwong dn So do két ciu M@ hinh 3D
Phwong an 1 T T
/1777 17777 11777 11/17
Phwong an 2 T FP EP_G D_?
11777 /% /% /%
S &
2 32
Phwong an 3 T ?ﬂ &EE
/g /1777 /11777
©,
2
Phuwong an 4 @
/17777 11777 11777 17777

Phwong dn I: Pong co dugc ga 4 diém
tai 4 vitri ga lép & 2 dau cua dong co, trong
d6 mdi mat bén duoc ga lap vao 2 vi tri dbi
xtng qua mit phang cat doc cua dong co.
Khung ga dong co gdm co cdu 4 thanh d3,
déu trén duoc han cb dinh voi bass ga dong
co chit L dé lip v6i dong co bang bulong
va dai 6c, dau dudi duge lién két ¢ dinh
vao khung chinh bang phuong phap han.
Khung chinh duoc thiét ké voi dang két
cAu chir nhat, 4 chan cua khung chinh lién

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG

két v6i nén bang 4 dé chéng rung dé giam
chén, giam rung dong.

Trong thiét ké nay, vu diém két cdu don
gian nén viéc ché tao duoc dé dang, dong
co dugc ga tai 4 diém nén co do climg ving
cao. Pong co dugc gin cing vao gia dd,
két cau khung va chan dé phai dugc thiét
ké phtt hop voi dong co nén chi c6 thé lién
két ¢b dinh dong co véi két ciu gan nhu c¢6
do léch téi thiéu nén co bt tién vé su dich
chuyén hé théng lip cia dong co véi gia
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dd va c6 kha nang chiu dugc dung sai khi
bé thtr di vao hoat dong. Véi thiét ké nay
viée lap dit dong co ciing khong cho phép
bat ky diéu chinh theo chiéu doc (phwong
X), chiéu ngang (phuong Y) va chiéu cao
(phuong Z) khi viéc thuc hién diéu chinh d6
1a rat can thiét. Do do, lién két nay vé mat
1y thuyét khung d& dong co va khung chinh
tao thanh mot khdi théng nhét nén chi cho
phép dong co dugc lién két véi bo do hidu
sudt MP100S bing cach di chuyén toan bd
bé thir nén rat kho khin trong viéc can chinh
sau cho bé thir sau khi ga lap dam bao duoc
yéu cau ldp ghép va an toan khi van hanh.

Phwong dan 2: Khung chinh bé¢ thu
dugc thiét ké voi dang két cau khung chir
nhat, 4 chan ciia khung chinh lién két véi
nén bang 4 dé chéng rung dé giam chan va
giam rung dong; Co ciu d& dong co gdm
c6 2 thanh ngang tiét dién chir nhat dat trén
bé mit phia trén cta khung chinh, thanh
ngang nay co tac dung la thanh d& truot
ngang, thanh ngang c6 mit dudi ¢ 2 dau
dugc han véi 02 bass chit U dé di chuyén
duoc doc khung (phuong X) trén thanh d&
chinh, mdi thanh trugt ngang chira 2 bo do
truc tron+khop ndi truc, nhu vay 2 thanh
dd ngang chira 4 b dd truc tron+khdp ndi
truc, trong d6 bo d truc tron+khdp ndi truc
dé thyc hién di chuyén 1én xudng (phuong
Z) va xoay quanh tim truc tron dén vi tri
thich hop thi dugc c6 dinh bang vit him
dau luc giac chim, 04 khop ndi truc duoc
han c¢6 dinh v6i 04 bass ga dong co chir
L dé lap véi dong co bang bulong va dai
bc ga tai 4 diém O 4 vi tri ga lap ¢ 2 dau
ctia dong co, trong d6 modi mat bén duoc ga
lap vao 2 vi tri d6i xing qua mat phang cit
doc cua dong co, dau dudi cua truc d& tron
dugc han b dinh véi bass chit U dé lién két
v61 thanh ngang chit nhat & mat trén khung
chinh bang bulong+dai 6¢ nén thyc hién
dugc chuyén dong tinh tuyén theo phuong
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ngang (phuong Y). Trong thiét ké nay, uu
diém 1a dong co dugc g tai 4 diém nén c6
d6 climg vitng cao, dong co dugc gin cing
vao co cdu d& dong co, trong d6 co cu d&
dong co thyc hién di chuyén tinh tién dugc
theo 3 phuong X, Y, Z va xoay quanh truc Z
nén véi thiét ké nay thi dong co s& dé dang
duoc lién két véi bo do hidu suat MP100S
bang cach diéu chinh co céu d& dong
theo chiéu doc (phuong X), chiéu ngang
(phuong Y) va chiéu cao (phuong Z) dén
vi tri thich hop thi lién két c6 dinh gitra cac
co cau va khung chinh bang bulong+Dai dc
nén rat dé dang cho viéc diéu chinh va ga
lap, mé rong kha niang cong nghé cua do
g4, ga lap dugc da dang nhiéu loai dong co
khac nhau dam bao duoc yéu cau lip ghép
va an toan khi van hanh. Bén canh nhiing
vu diém ké trén cling con mot vai luu y 1a
co cAu ga dit nhiéu nén khong gian lam
viéc va ga dit bi han ché, 4 diém ga cung
trén dong co tao nén do cimg viing rat cao
nén dé 2 dau dong co dugc déu nhau thi
thiét ké ga lip chinh xéc, trong trudng hop
dong co xoay quanh truc Y s€ kho khan
trong viéc diéu chinh... Tuy nhién, do dong
co lién két voi bdo MP100S bang khép ndi
Cardan nén van dé trén khong dang ké.
Phwong dn 3: Bé thir dugc thiét ké vé
két cau khung chinh va co cau d& dong co
v6i nguyén 1y di chuyén giéng nhu phuong
an 2 nhung co cau d& dong co chi co 1
thanh ngang tiét dién chit nhat dit trén bé
mdt phia trén cia khung chinh chtra 2 bo
dd truc tron+khép ndi truc, 02 khop nbi
truc duge han ¢d dinh véi 02 bass ga dong
co chir L dé lap voi dong co bang bulong
va dai Oc ga tai 2 diém & 2 vi tri ga lip &
chinh giita ctia dong co. Thiét ké nay co
wu diém khic phuc dugc nhuoc diém cua
phuong an 1 va phuong an 2, dong co dugc
ga tai 2 diém chinh giira dong co nén chiu
tai toan bo trong lugng cua dong co lam
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cho c6 do cung viing khong cao, dong co
lién két v6i bo do hiéu suidt MP100S qua
khép ndi Cardan, chiu tai trong ciia khop
ndi va md men khi dong co hoat dong dac
biét 1a trong truong hop thir nghiém co tai
bang cach sir dung co cau giy tai va him
phanh trén bo do hiéu suat MP100S nén
khong dam bao an toan khi van hanh.

Phuwong dn 04: Bé thir dugc thiét ké
hoan toan giéng nhu phuwong an 3 nhung
c6 thém 01 bo do truc tron+khop ndi truc
ma dau dudi truc d& tron han bass chit U
dé lién két véi khung chinh, khép ndi truc
duoc han ¢d dinh véi 01 bass ga dong co
c6 khe ho ting dwa dé d ¢ ddu dong co co
banh da va khép ndi Cardan truyén dong
dong co va bg do hi¢u suat MP100S. Trong
thiét ké nay, dong co duoc ga tai 3 diém
trong d6 c6 2 diém chinh giita dong co nén
chiu tai toan bd trong luong cua dong co
va 01 diém ga tai ¢au ndi chuyén dong cua
dong co nén do cting virng cao, ddm bdo an
toan khi van hanh thu nghiém khong tai va
c6 tai trén bd do hidu suat MP100S.

Qua phan tich wu nhuoc diém cua 04
phuong an thiét ké trén thi phuong an 04 1a
hop 1y nhat, két ciu don gian d& ché tao, d&
diéu chinh va ldp ghép. Bé thir nghiém lip
ghép duogc nhiéu loai dong co khac nhau nén
chon phuong an 04 dé thiét ké va ché tao.

2.3. Ldp ghép hoan chinh bé thir
nghiém va mé phéng kiém tra bén trong
phan mém Inventor

ISSN 261 5-9945

Kiém tra bén khung ning ha dong co
va hop sb voi trong luong ciia Pong co 1a
350kg, Toan b khung d& + két nudc cod
trong luong 150kg. Luc va moment dat &
thanh ngang lan luot co gia tri 5000N va
350.000 (N.mm) xem Hinh 3. Tién hanh
phan tich bén bé thr:

Hinh 4. Ung sudt tuong duong I6n nhat
Von Mises Stress

Hinh 5. Chuyén vi lén nhat

Hinh 2. Ldp ghép hoan chinh bé thir nghiém thiét ké

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG

Hinh 6. Hé sé an toan
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Ung suat twong dwong Von Mises Stress
co gia tri cao nhat 1a 42,39 Mpa (Hinh 4);
Chuyén vi max nam tai ngay diém dat luc
gia tri 0.04191mm (hinh 5); Hé s6 an toan
t6t, gia tri nho nhit theo chuén 1a 5,54 ul tai
vi tri bat bu long (Hinh 6)

ASTM A36 1a mot loai thép phd bién
duoc st dung rong rai trong cac ing dung ky
thuat do c6 dic tinh co hoc tot va chi phi san
xuét thap. Thép ASTM A36 thudng c6 gidi
han chiu dung (yield strength) khoang 250
MPa. Do d6, Von Mises stress 42,39 MPa
khong dugc coi 1a 16n ddi véi thép ASTM
A36. N6 chi dat khoang 16,96% gidi han
chiu dung cua thép nay nén két cau khung
b thir 1a du bén, dam bao an toan.

2.4. Ché tao, lip dit hoan chinh bé
thir va thir nghiém:

2.4.1. Yéu cau ché tao va lcfp dat

B¢ thtr nghiém dong co thiét ké ché
tao phai dap ung duoc yéu cau: ché tao
dé dang, thay chi phi thap...khung chinh
dugc ché tao bang cach han thép hop
vudng 75x75x3, co cdu d& dong co voi 3
truc d& duogc ché tao tir tron thép tron dac
55, 03 khop ndi truc duoc ché tao 1a 03 bac
léch tdm c6 vit diéu chinh va céc vit luc
gidc chim dé ham cb dinh dung vi tri can
di chuyén. Duéi 4 chan gian dé chéng rung,
loai dé chéng rung cua may Tién. [4]

Bé thir ga lap dong co sau khi ché tao
xong lién két véi bd do cong suat MP100S
phai dam bao cac diéu kién nhu lién két
giita thiét bi va gia d& dong co phai chic
chan, 13p nip bao vé cic-diang chic chin;
dam bao lap dong co va cum phanh phai
ddng tam, lip duong dng xa vao dong co
chic chan va kin khi; Lip truc cic-ding
vao cum phanh phai dam bao du chiéu sau
(it nhat 20mm) va dung dau an khop; Vi tri
lap dat toan bo bé thir nghiém phai ¢dam bao
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khong gian 1am viéc hop 1y, dé dang cho
viéc thuyc nghiém thay doi s06 vong quay, tai
va thao tadc may. [3]

2.4.2. Lip ghép hoan chinh bé thir
nghiém che tao va tiéen hanh Calip

Bé thir nghiém ché tao duoc lip ghép
hoan chinh nhu Hinh 7

—

- -

i H»d F:;. 1

= B

Hinh 7. Bé thir nghiém ché tao

t m , L] e—

Hinh 8. Calip mé men xodn co cdu gdy tdi

Calip m6 men xodn trong co ciu giy
tai: mé ngudn co cdu giy tai MP100S,
nhan chon 0 N.m (1), dat Calip (2) vao,
chon Calibration Value dugc két qua chuéan
250 N.m. Calip chuén c6 khdi luong 25kg,
chiéu dai canh tay don 1m, mé men xodn
250 (N.m) nhu Hinh 8. [5]

2.4.3. Thu nghiém

Doc ky toan bd cac hudéng dan sir
dung trudc khi khoi dong thiét bi kiém tra
cong suat dong co lan dau tién; Kiém tra
trude khi van hanh; Pam bdo cac nguyén
tic an toan khi van hanh thiét bi MP 100S
trong d6 dic biét chu y khong dugc dé bo
MP100S chay qué toc d6 gidi han duoc ghi
trén 16ng bao vé; chu ¥ bang tai trong trén
thiét bi kiém tra dong co...Tién hanh do do
cong suat va momen ctia dong co va luu trix
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dir liéu trén pham mém DiaW 1.3

3. KET QUA THU'C NGHIEM

Sau khi ldp ghép hoan chinh bé thir
nghiém tién hanh calip bo do hiéu suit
MP100S. Thtr nghi¢m véi cac ché dd hoat
dong cua dong co & cac ché do thi nghiém
v6in tir 1000 dén 2400 (vong/phut).

Két qua da xac dinh dugc gié tri cia Mo
men c0 ich cia dong co Mx (N.m), Cong c6
ich cua dong co P(kW) (Bang 2). va vé duoc
dd thi & cac cac ché do thi nghlem (Hinh 9).
Két qua tir do thi cong suét - s6 vong quay
(Biéu d6 n-P) nhan thay cong suét ctia dong
co l6n cuc dai P =11.8 (kW) khi dong co
quay toc do cao n—1900 (vong/phut)

Do thi sb vong quay-mé men (Biéu
d6 n-Mx) nhan thay momen xodn 16n cuc
dai khi tai nang can k¢o manh nén tang toc
nhanh. Momen xoan cuc dai Mx__ =66
(N.m) dat dugc 0's6 Vong quay thap n=1000
(vong/phut) sé& ting tbc nhanh, kha ning tai
nang tirc thoi va tiét kiém nhién liéu.

Do thi cf)ng suat-mo men (P-Mx) nhan

ISSN 261 5-9945

théy cong suét cuc dai dat duogc tai sd vong
quay kéo dai dan dén kéo dai kha ning tai
nang cling nhu kha nang tang toc do cua xe
Bing 2: Két qua gid tri Mx va P do
dwoc voi n tir 1000 dén 2400 (vong/phiit)

n (vong/phut) | Mx (N.m) P(kW)
1000 66 6.9
1100 54 6.1
1200 52 6.5
1300 47 6.3
1400 47 6.8
1500 40 6.3
1600 39 6.3
1700 41 7.2
1800 47 8.8
1900 59 11.8
2000 57 11.3
2100 42 9.2
2200 24 5.5
2300 12 2.7
2400 11 2.6

70

Mx(N.m)

Biéu d6 Mx-n

60
50
o
30
20

0 __Mx (N.m): M6 men cé ich ctia déng co

n(prn)

1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400

Biéu do P-n

P (kW): Céng cd ich ctia dong co

1000 1100 1200 1300 1400 1500 1800 1700 1300 1500 2000 2100 2200 2300 2400

00 n{prn]

70

Mx(N.m)

Biéu do M-P

n(prn)
1000 1100 1200 1300 1400 1500 1600 1700 1800 1500 2000 2100 2200 2300 2400

Hinh 9. D6 thi & cdc ché dé thi nghiém véi n tir 1000 dén 2400 (véng/phit)

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG
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4. KET LUAN

Bai bao da thiét ké ché tao dugc bé thir
g4 lap duoc nhiéu loai dong co va lién két
duoc voi bd do cong sudt MP100S dam
bao yéu cdu lap rap, an toan khi van hanh
thiét bi va tién hanh thir nghiém do dugc
song vong quay n (Vong/phut) md men
xoan Mx (N,m), cong suat dong co P (kW)
g véi timg ché do 1am viée ctia dong co
va v& dugc do thi cong sudt -sd vong quay,
db thi cong suat-mo men.

Két qua nghién ctru dat dugc mo rong
mg dung cho nhiéu muc dich thir nghiém
khac nhau nhu kiém tra hiéu sudt canh
Turbocharger, ap suét khi thai, luong nhién
lidu tiéu thy tng véi timg ché do lam viéc
cua dong co, giam ddc tinh khi thai, ddm bao

ISSN 2681 5-9945

cho thiét bi van hanh thong subt, théng nhat
khong gay tiéng dn, nang cao hiéu suat...
dap mg dugc yéu cau nghién clu, giang
day va hoc tap trong nganh cong nghé 6 t6
& cac truong Dai hoc, Cao diang Ky thut.
Ngoai ra con tng dung vao thuc tién dé tién
hanh san xut, gop phan ning cao ning luc
ndi dia hda phu tung 6 t6 trong nudc.

LOI CAM ON

Nghién ctru nay dugc thyc hién tai
Khoa Co khi -Truong Pai hoc SPKT Vinh
Long. Nhom tac gia xin chan thanh cdm on
Ban giam hiéu, quy thay, c6 dong nghiép
da hd trg dé tac gia hoan thanh cong trinh
nghién cuu, xin chan thanh cdm on Ban
bién tap tap chi VLUTE d4 tao diéu kién dé
nhom tac gia tham gia bai bo.
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