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1. GIOI THIEU

Mang dau boi tron rat phd bién va quan
trong trong linh vuc ning lugng chit 1ong va
khoa hoc ma sat. N6 dugc sir dung rong rai
trong tat ca cac loai may quay. Mang dau
bodi tron gitp ngin cach cac bé mit quay dé
gidm ma sat, hép thu rung dong, bao v¢ bé
mat va chiu tai chéng lai tai trong bén ngoai.
Trong qua trinh van hanh, néu mang dau bi
hong, no s& khién cac bé mat quay tuong dbi
bi hong. Viéc nghién ciru sy phan b 4p suét
ciia mang dau boi tron trong bom banh ring
in khép trong la rdt quan trong gitp cai
thién tudi tho cho cac chi tiét, trén co s& do
ciing 12 nén tang cho nghién ciru dong luc
hoc va phén tich 6n dinh cho bom banh ring
an khop trong. Trong nghién cuu nay, bai
bao ap dung phuong phép sai phan hitu han
(Finite Differences Method - FDM) dé tinh
toan mod phong phan bd ap sudt cia mang
dau boi tron khi bom banh ring hoat dong &
ché do hdn hop.

2. PHUONG PHAP NGHIEN CUU
Mb phong s6, FDM, Phuong trinh Reynolds.

3. NOI DUNG NGHIEN CcUU

Cac bd phan chinh cua bom va mé to banh
riang an khép trong duge thé hién nhu trén hinh
1, bao gdm mét banh rang ndi véi truc an khop
v6i mot vanh rang. Vanh rang va thanh trong
ctia vo bom duoc ngin cach boi mot mang dau
boi tron, véi bom banh ring thi diu boi tron
ciing chinh 1 dau thay lyc cong tac. Theo [1],
khe ho hudng tam la khoang cach giita vong

ngoai vanh riang dén vong trong vo banh ring
khi vanh rang va vo dugc dinh tam theo hudng
xuyén tdm. Khe hd doc tryc danh nghia la
khoang cach theo hudng truc gilta mat bén cua
vanh rang va mdt trong vé truong hop vanh
rang va vé dugc dinh tdm. Khe ho huéng tam
danh nghia duogc trinh bay va khe hd doc truc
danh nghia dugc mo ta trong hinh 1 va hinh 2.
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Hinh 1. Céu tao bom bénh rang
an khop trong
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Hinh 2. Khe ho doc truc

Trong qué trinh van hanh, d6 day mang dau
phu thude vao do 1é€ch tdm va gdc dinh vi cla
tdm vanh rang. Dua trén hinh hoc ctia bom

18



Tuyén tap Hoi nghi Khoa hoc thurong nién ndm 2023. ISBN: 978-604-82-7522-8

banh rang an khop trong nhu hinh 3, phuong
trinh mang dau dugc hinh thanh nhu sau, [3]:

Hinh 3. Chiéu day mang dau béi tron

Q)
trong do: ¢ 1a hé s6 1éch tam - ty 1€ do 1éch
tam véi do hd xuyén tdm (e/c); 6 1a goc tu
duong tdm (ZZo) dén diém do (H) cung voi
huéng duong tron; c¢ l1a khoang hd hudng
kinh - sy khac biét gilta ban kinh cua vo (r1)
va banh rang (v):
c=r,—r

h(e,e) =c(l+e&cosb)

)
Phuong trinh Reynolds d6i véi chat long
khéng nén dugc, duoc mo ta nhu sau, [3]:
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trong d6: / 1a do day mang dau [m]; p 1a do
nho6t dong luc [Pas]; p la ap sut chét long
[Pa]; 0, z 1a toa 40 mang dau & ché do hdn
hop [m]; wla van tde goc cua vanh rang [s].
Bién d6i phwong trinh (3) thanh phwong trinh
o dang kh(")ng thu nguyén ta co:
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v6i: L- chidu dai cta vanh ring [m]; D-duong
kinh vanh rang [m]; Hy-thong s6 ap suat ¢
ché d hon hop cua bom.
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St dung phuong phdp sai phén hiru han
(FDM) dé xap xi bai toan ta co:
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Hinh 4. Xap xi bai todn trong
phuwong phap sai phan hitu han

Tur phuong trinh (6), (7) va (8) ta thay vao
phuong trinh (4) ta ¢6 phuong trinh tinh toan
ap suat cia mang dau boi tron nhu sau:

_ 1 _ _ _ _
Pij = E[klpiﬂ,j +hkypiy j + 3Dy iy +kappjo +hsH ] (9)

Ung dung phan mém Matlab Simulink ta
tién hanh giai bai toan theo so d6 nhu hinh 5
voi cac théng sb ki thuat nhu trong bang 1. Ta
thu dugc két qua phan bd ap suit ciia mang du
boi tron nhu trén cac hinh (6), (7), (8) va (9):

Bing 1. Thong s6 k¥ thuit tinh toin

Thong sb Gia tri
Luu lugng (cm?/vong) 63,5
Téc d6 quay Max (v/ph) 2000
Loai dau HLP46
Do nhét dong luc 0,042 Pa.s
Nhiét d6 dau 40°C
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Thong s6 hinh hoc
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Hinh 5. So d6 chwong trinh
tinh toan phan bo ap suat
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Hinh 6. Phén bo dp sudt thiy dong
khi ¢ = 50um
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Hinh 7. Phén bé dp sudt thiy tinh
khi ¢ = 50um
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Hinh 8. Phén bé dp sudt thiy dong
khi ¢ = 100um
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Hinh 9. Phén bé ap sudt thuy tinh
khi ¢ = 100um

Tir két qua mé phong nay c6 thé thdy ring
gi4 tri khe ho huéng tim thip, ap suat thuy
dong cuc dai s€ t6t hon so voi gia tri khe ho
hudng tam 16n, trong khi do6, ap suat thiy tinh
t6i da gin nhu gidng nhau cho ca hai truong
hop. Tuy nhién, dbi véi gia tri khe hé huéng
tam 16n, bién dang 4p suét thuy tinh c6 dién
tich 16n hon. Mit khac, ap suat thuy dong phu
thudc nhiéu vao gia tri khe ho hudng tam, ap
suét thuy dong ty 1 nghich voi d6 day mang
hay né ty I¢ nghich v6&i khe hé hudng tam.

4. KET LUAN

Tir cac két qua nghién ciru trén, tac gia rat
ra mot s6 két luan sau:

- Bai bao da su dung phuong phap sai
phan hiru han (FDM) dé tinh todn va mo
phong s6 phan bd ap suat cia mang dau boi
tron ciia bom banh riang an khoép trong khi
lam viéc & ché d6 hdn hop voi viéc sir dung
tham s két hop Hp.

- Trén co s¢ Ung dung cho bom banh rang
an khop trong, phuong phap dé xuit trong
nghién clru ndy c6 thé ap dung dé tinh 4p sut

clia mang dau bdi tron cho tit ca cac loai may
quay khac.
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