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Nghién ciru anh hwéng ciia toc d§ quay va ap suat dén
phan bo ap suat thuy dong trong mang dau boéi tron cua
bom banh rang an khéop trong dé phuc vu day hoc
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Abstract: The effect of rotating speed and working pressure on the hydrostaticand hydro dynamic pressure
distribution of the oil lubrication film in the internal gear pump has been analysed in this paper. The hydro
dynamic pressure distribution is calculated based on the Renolds Equation which is solved by the finite difference
method (FDM). Meanwhile, the hydrostatic pressure distribution is computed based on the hydraulic resistance
network model. The calculation results pointed out that the rotating speed and working pressure have a great
effect on the hydrostatic and hydrodynamic pressure distribution. These results are the background for further
study to improve the stability, working efficiency, and lifespan of the internal gear pump.
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1. Pit van dé

Bom banh ring in khép trong 1a loai bom c6 két
céu don gian, d& stra chita, lip rap va gia thanh ré nén
chung duoc st dung rat rong rii trong cac hé théng
truyén dong thuy luc cia cic may moc, thiét bi cong
nghi¢p nhu may xay dung, may nong nghiép, turbine
dién gio, 6 10, tau thiy [1]. Ciing giéng nhu cac hé
thong may quay khac, mang dau boi tron 1a mot trong
nhiing bo phén quan trong dé bao vé bé mit cua cac
chi tiét c6 chuyen dong quay twong ddi v6i nhau. Hon
nira, mang dau boi tron giup giam ma sat, hip thu dao
dong va truyén nhiét trong qué trinh hoat dong [2].

Boi tron bang mang dau c6 hai phuong phap 1a
boi tron thuy tinh va boi tron thiy dong. Boi tron
thuy tinh 1a phuong phap boi tron dugc thuc hién
bang cach bom dau boi tron ¢ 4p suét cao vao khe
hé giira cc chi tiét c6 chuyén dong quay twong doi
v6i nhau. Ap suat cia diu boi tron s& sinh ra luc
chéng lai cac luc tac dung 1én chi tlet chuyén dong
quay nho d6 cac bé mit nay khong tiép xiic truc tiép
v6i nhau trong qua trinh lam viée [3]. Khac vdi boi
tron thuy tinh, boi tron thity dong 1a phuong phéap boi
tron dua trén toc do quay cua truc. Du6i tac dung cua
cac ngoai luc s€ lam truc bi 1€nh tam. Truc 1&€ch tdm
s& tao ra ném dau. Khi truc quay s& kéo mang dau
chuyén dong cing. Khi mang dau chuyén dong trong
ném dau s& sinh ra ap suét thuy dong [3]. Ap suat
thiy dong sinh ra luc chéng lai cac luc tac dung Ién
chi tiét chuyén dong quay. Ca hai phuong phap boi
tron nay dugc sir dung phd bién trén hau hét cac loai
may, hé thdng truc c6 chuyén dong quay.
2. Noi dung nghién ctru

2.1. Phwong phap tinh

Céc bd phén co ban cua bom banh rang an khép
trong duogc thé hién nhu hinh 2.1, gf")m co ba bd
phan chinh la than bom, banh rang nhd bén trong
lam nhiém vu dan dong duoc lién két voi truc va an
khép véi vanh rang. Than bom cb dinh trong khi d6
vanh rang quay trong qua trinh lam viéc. Gilta vanh
rangva thanh trong cua than bom dugc ngan cach voi
nhau bang mét 16p mang dau méng nhu hinh 2.2.
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Khe hé hudng tru

Hinh 2.3. Khe ho huéng truc
Chiéu day 16p mang dau boi tron 13 rat nho, tir 10
pm dén 150 um tiy theo kich thudc bom. Lop dau
bbi tron nay duoc cung cip truc tiép tir khoang dau
cao ap cua bom va dugc chdy qua khe hé hudng truc
gilta vanh rang va thanh trong cia bom nhu hinh 2.3.
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Trong qué trinh 1am viéc, 4p luc dau trong khoang
dau cao 4p sé& sinh ra lyc huéng kinh tac dong 1én
vanh ring lam vanh rang dich chuyén léch tam so
véi tdm cua than bom.

Vanh ring léch tAm s& % Y{ -

lam cho chiéu diy mang
dau tai cac diém doc theo
chu vi phan bd khong déu
nhu hinh 2.4. Dua vao
mdi quan hé hinh hoc giita

vanh rang va thanh trong e wbi
cua than bom, chiéu day e
mang dau dugc xac dinh Hinh 2~‘4~ Chiéu day
theo cong thirc sau: h = mang ddu khi lam viéc
c(1+cose)

Trong dé: ¢ 1a do 1éch tAm twong ddi, 1a ty s6 gitra
d6 1éch tam va khe hé hudong tam (e/c); m 1a goc vi
tri tinh toan chiéu diy mang dau; ¢ khe ho hudng
tam. Chiéu day mang diu 1a thong s6 quan trong anh
hudng dén phan b ap suat thuy tinh va thay dong.

Phén bé dp sudt thity dong

Phén bd 4p suét thuy dong trong mang dau boi
tron c6 thé xac dinh théng qua phuong trinh dong
chay Reynold nhu sau [2]:

a(lﬁ‘p) 5[;3;)j &h
—h— |+ h— | =06lu—
aof o) &z 0z ad

Trong d6: A 1a chiéu ddy mang dau bdi tron [m];
dd nhdt dong luc cua dau bai tron [Pas]; p 1a ap suat
thiy dong [Pa];rt, z 1a phuong chu vi va phuong doc

truc [m]. U 1a van toc dai, U=2rmn/60, n 1a toc do
quay, 7 1a ban kinh cua vanh rang.

h

Bang 2.1. Théng s6 chinh ciia bom banh rdng dn

khop trong

Thing sd Kyhifu | Gidtn Bonw
Luu lwgng néng ¥ 635 ondfring
Lp suat 160 nhat P 320 Bar
Tic df quay 160 nhi n 3000 wiph
Buing kinh cla vénh ring D 0115 tn
BE ring cia vanh ring I 0.034 m
Khe h huéng tim c 80.10° m
Khe h huding truc 4 30.10° Wm
Dén thily luc cing tac/ déu - HLP 46
bii tron
Pinhit ciading lye ciadi | o 0.041 Pas
Nhigt di dén T 40 T
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Hinh 2.6. Anh huong
clia toc do quay dén dg
léch tam va chiéu day
mang dau nhé nhat

Hinh 2.5. Phén bé dp
sudt thity dong tai diém
lam viécl00 bar va
3000 vong/phut

So d6 2.5 14 trinh ty tinh toan. Chuong trinh tinh
toan duogc xay du’ng bang phan mém Matlab R2018a.
Tat ca cac thong s6 két cAu va thong sb khai thac 1a
nhitng thong s6 dau vao cta qua trinh tinh toén va
khao sat. Dau thuy luc cong tac ciing chinh 1a dau
boi tron loai HLP46. Pay 14 loai dau phd bién trong
céc hé thong truyén dong trén cac hé théng may. Cac
thong s ctia bom va dau cong tac nhu bang 2.1.
2.2. Két qud va thio ludn
2.2.1. Anh huéng ciia toc do quay

Téc d6 quay 1a mot trong nhitng thong sd quan
trong va co anh huong 16n nhit dén phan bd ap suét
thiy dong. Vi du tinh toan phan b ap suat thuy dong
tai diéu kién lam viéc 100 bar va 3000 vong/phut
duoc thé hién & hinh 2.5. Anh hudng cua toc do quay
dén d¢ léch tam va chiéu day mang dau nho nhat
duoc thé hién 6 hinh 2.6. O cung diéu kién ap suét
lam viéc khong doi, khi toc do 1am viée ting 1én thi
d6 léch tam tuwong d6i giam di, trong khi d6 chiéu
diy mang dau nho nhat ting 1én. Mtrc do thay doi
ctia d6 léch tdm va chiéu day mang dau nhé nhét ¢
dai tbc do nho hon 800 vong/phut 1a dang ké. Khi toc
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d6 quay 16n hon 800 vong/phut thi muc do thay doi
1a khong dang ké.

Anh huéng cua téc d6 quay dén ty 1& phan bd
ap suét thuy dong dugc thé hién ¢ hinh 2.7. O diéu
kién lam viéc xac dinh, khi toc do ting lén thi ap
suat thiry dong ciing tang 1én, khi do ty 1& phan b ap
sut thuy tinh s& giam di. Vi du nhu ¢ téc d6 quay
300 vong/phut thi ap suat thiy dong chiém 7%, ap
sut thiy tinh chiém ty 1 rat 16n 93%. Néu toc do
tang 1én 3000 vong/phut thi ty 18 ap suét thuy dong
tang 1én dén 41% trong khi d6 ty 1¢ ap suat thuy tinh
giam xudng con 59%. Didu d6 c6 nghia 1 khi bom
banh ring an khop trong 1am viée ¢ diéu kién toc do
quay cang cao thi kha nang chiu tai ctia mang dau s&
phu thudc nhiéu vao ap suat thiy dong sinh ra trong
mang dau bbi tron.

2.2.2. Anh huéng ciia dp sudt dau cong tac

Anh hu:(mg clia ap suat dau cong tac dén ty 18
phan bd ap sut thuy dong duoc thé hién ¢ hinh 2.8.
Chung ta thiy rang khi ap sudt dau cong tac ting len
khi do ty 18 ap suét thiy dong s& giam di. Khiap suat
1am vige cua dau cong tac 1a 10 bar, thi ty 18 4p suét
thiy dong 1a 82%. Néu ap suat dau cong tac tang
1én 320 bar, thi ty 1& ap suat thuy dong giam xudng
con 36%. Piéu d6 c6 nghia 1a khi bom banh riang an
khdp trong 1am viéc ¢ didukién ap sudt cao thi kha
ning chiu tai cia mang dau phan 16n 1a do ap suat
thuy tinh.

300 vpl 700 viph 1100 v/gh

o
T L]
14D, 2B 20%8
el »
9 T seNT B0%T T o0
o @
o B s siasc
=
2100 viph 2400 viph 2700 viph 3000 v/ph B
<
3,,.,,,\ s 1500 i .
j "
o / / ¢ ] ) £ “
T T £ SN L Phueng chuvi, (%)
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Hinh 2.9. Anh hwéng

clia ap sudt lam viéc dén

dé léch tam va chiéu day
mang dau nhé nhat

Hinh 2.10. Anh hwéng
cua dp suat dau den
phdn bo ap suat o toc do

quay 1500 vong/phut
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2.2.3. So sanh anh hwéng cia toc dé quay va dp sudt
dau céng tac

Nhin vao hinh 2.12 ching ta thdy, mirc d6 anh
hudng cua téc do quay va ap suat dau dén ty 1é phan
bb ap suat thuy dong 1a khac nhau ¢ cac diéu kién
lam viéc khac nhau. Tuong ty nhu vay, mac do thay
d6i ctia ap suat thiy dong ciing khac nhau khi ap suét
dau cong tac & mirc khac nhau. Khi téc do quay ting
1én 2700 vong phut thi ty 1¢ ap sudt thuy dong ting
1én 26% & mirc ap suat dau cong tac 1a 320 bar, trong
khi do ty 1& ap suat thuy dong tang 1én 43% khi ap
sudt dau cong tac 1350 bar.
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Hinh 2.12. So sanh anh hirong cia toc dé quay va
dp sudt dau dén phan bé dp sudt

Mirc d6 thay ddi ap suat thity dong 16n nhat xay
ra khi téc do ting 1én trong khi 4p suit diu cong tac
giam di. O diéu kién lam viéc 300 vong phut va ap
sudt diu 1a 320 bar thi ty 18 4p suit thiay dong chi
chiém 10%. Tuy nhién khi bom lam viéc ¢ toc do
3000 vong/phit va ap sudt dau 1a 50 bar thi ty 18 ap
suét thity dong tang 1én 70%. Khi d6, kha niang chiu
tai ciia mang ddu phan 16n phy thudc vao ap suét
thuy dong.

Céc két qua cung cap burc tranh téng quan vé muc
d6 anh huong cua hai thong sé lam viéc quan trong
nhét 1a tc d6 quay va ap suat lam viéc dén ty 16 phan
bb ap suat thuy dong trong mang dau bdi tron cia
bom banh rang an khop trong.

(Xem tiép trang 135)
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