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TOM TAT

Bai tron thuy tinh dwoc ing dung kha rong rai trong cdc két cau yéu cau dé chinh xdc cao
hodc tai trong lom. Tuy nhién, hé thong diéu khién ciia 6 thuy tinh lai phirc tap, kho diéu khién, day
I mét trong nhitng nhurge diém han ché cia 6 thuy tinh. Tram nguon thiy liwee la mét bo phan khong
thé thiéu ciia hé thong béi trom thity tinh. Bai bao nay trinh bay két qua nghién civu tinh todn thiét
ké tram nguSH thity luc cho hé thong béi tromn thuy tinh truc chinh may mai tron ngodi trén co so

dam bao tinh nang hoat dong on dinh cia cum o truc va phit hop véi diéu kién Viét Nam.

T khoéa: Boi tron thuy tinh, nguon dau, 6 thuy tinh, truc chinh, dp suat thiy tinh.

ABSTRACT

Hydrostatic bearing system is widely applied in mechanism which requires high precision
or heavy load. However, control system of hydrostatic bearing is very complicated, that is reason
limits application range of hydrostatic bearing system. Hydraulic power unit is an important part
of hydrostatic bearing system. This paper presents a result of study on design a Vietnam suitable

hydraulic power unit for hydrostatic spindle bearing system on external grinding machine.

Keywords: [Hydrostatic bearing system, hydraulic pump, external grinding machine,
hydrostatic pressure.
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1. GIOI THIEU CHUNG

Trong cac két cau boi tron thuy tinh,
bé mat truc duoc nang d& tach hoan toan khoi
bé mit goi d@ nho céc budng dau c() ap suat
cao. Ap suit ciia mang du s€ quyét dinh do
dong tam ciing nhu murc dé 6n dinh cua truc.
Ap sudt nay dugc tao ra va duy tri bot hé thong
tram ngudn thuy luc lap kém theo may.

Vi vai tro la thiét bi tao ra nguén dau
co ap sudt cao cho hé théng, tram nguén thuy
lue 1a mét trong nhimg bo phan quan trong truc
tiép anh huong dén do chinh xéc, kha nang tai
va do on dinh ctia 6 thuy tinh. Ap suat thuy
tinh yéu cau phu thude vao két cau o va tai
trong dat 1én 0, luu lugng diu cap vao 6 phu
thudc vao khe ho gitra truc va bac, d léch tam
tuong ddi cho phép cua 6 va do nhét cua dau
boi tron.

Hinh 1. So do tram nguon thity hee hé thong béi
tron thuy tinh mdy mai tron ngoai:
1) Bom dau; 2) Béng co di¢n; 3) Van an toan;
4) Van 1 chiéu cé diéu khién;
5) Binh tich ap; 6) Van can; 7) Thing dau;
8) Loc thé; 9) Loc tinh

V§i doi tuong nghién ciu la cum o
truc chinh may mai tron ngoai cd cac thong
s6: Puong kinh truc 70 mm, khe ho tuong ddi
5/10000, do léch tdm tuong doéi e = 0,71, tai
trong hudng kinh so bd chon 8500 N, dau co
do6 nhot 40 mPas, theo két qua tinh toan cua
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nhom nghién ciru, dp suit nguon dau ci“m cung
cap cho 6 108,5 bar, hru lugng dau can cung
cap cho 6: 10 dm‘/ph [1]. Do do, tram nguon
cin cung cap ap suit toi thiéu 108.5 bar, luu
lwong t6i thiéu 2,5 cm®/ph cho hé thong boi
tron. Ngoai ra, tram ngudn con phai cé kha
nang dé dang dicu chinh ap suat cling nhu luu
luong dau

2. TINH TOAN THIET KE TRAM NGUON
THUY LUC CHO HE THONG BOI TRON
THUY TINH CHUC CHINH MAY MAI
TRON NGOAI

Véi yéu cau cap ngudn dau p sudt cao
cho hé thong béi tron thuy tinh truc chinh méay
mai tron ngoai c¢o luu lugng va ap suat co thé
diéu chinh dé dang. Do tram ngudn chi yéu cau
cép nguén dau co ap sudt cao, diéu chinh dugc
lru luong va ap suat nén tram ngudn chi can
cac phan tir chinh: Bom dau va dong co dan
dong, van an toan, van tiét luu, van mot chiéu,
thung dau binh tich 4p, loc dau nhu thé hién
trén so do hinh 1.

2.1. Tinh todn lya chon bom diu

Bom diu 1a co cdu bién ddi ning
Ilrcmg, dung dé bién co nang thanh nang lugng
dau ép. Thong s6 co ban cua bom déau chinh
[ luu lugng dau va ap suat cao nhat ma bom
c6 thé cung cap Ap suat 16n nhat bom c6 the
cung cip do cdu tao ciia bom quyét dinh; luu
luong cua bom dau phu thudc vao 2 yeu to:
Céu tao bom va van tdc dan dong bom. Trén
thuc té hién nay c6 4 loai bom diu pho bién:
Bom banh riang, bom truc vit, bom canh gat va
bom pit téng. Tuy nhién, & Viét Nam chi pho
bién ¢6 3 loai bom chinh: Bom banh rang, bom
canh gat va bom pit tong.

Bom banh rang ndi chung la loai bom

ISSN 0866 - 7056

www.cokhivietnam.vn

&=



NGHIEN CUU - TRAO PO

dugc sur dung réng rdi nhat vi n6 co két ce‘iu
don gian, dé ché tao. Bom banh ring chu yéu
co pham vi 4p suat sir dung dén 250 bar véi
hiéu suat 80-92% [2. 3, 4]. Tuy nhién, v6i bom
banh rang, khi céc rang vao vung an khop,
khodng 1/10 thé tich dau con dong lai ¢ chan
rang va bi nén lai, ap suat o day tang dot ngot
trong thoi gian ngan tao ra mot xung ap sudt
trong toan bé hé théng. Céc két qua nghién ciru
da ghi nhan xung ap suat nay c6 bién do 16n
gép 1,5 lan 4p suat bom trung binh cua bom

[4].

Bén canh bom banh ring, bom cénh
gat cung 1a loai bom duogc dung rong rai chi
sau bom béanh rang va chu yéu dung ¢ céc hé
thong €0 ap suat thap va trung binh. Tuy nhién,
mot s6 thiét ké dac biét cho phép bom canh gat
c6 thé lam viéc & giai ap suat cao (ti 250 bar).
So v&i bom banh ring, bom canh gat bao dam
mot luu luong déu hon, hiéu suat thé tich cao
hon, nhap nho luu lLromg nho hon, xung ap suat
dau thap hon. Theo két qua céc nghlen ctru cho
thdy bién dé 16n nhét Xung ap suat cua bom
canh gat don 16n hon khong qua 1% so Vo1 ap
sudt trung binh cta hé thong [5]. Vé chu tao,
bom canh gat ¢6 2 loai chinh: Bom canh gat
don va bom canh gat kép. Bom canh gat don
thuc hién moét chu trinh hat va day dau trong
mot vong quay cua canh gat, trong khi bom
canh gat kep thuc hién nhiéu hon mot chu trinh
hat va day dau trong mot chu ky quay cua canh
gat. Bom canh gat kép c6 luu lwong ¢b dinh
trong khi d6 bom canh gat don co loai co thé
diéu chinh dugc Iuu luong.

Bom plttong la loai bom hoat dong dua
trén nguyén tic thay doi thé tich cua co cdu
pittong- -Xilanh. Bom pit tong c6 kha néng bom
duoc ap suat lam viéc 1¢m, ap suat 16n nhat co
thé dat duge I3 p =700 bar - Ap sudt ma bom
banh rang va bom canh gat khong thé dat dugc.

Bom pit tong thuong ding ¢ nhitng hé thong
diu ép can ap suat cao va luu lugng 16n. Bom
pit tong ciing ¢6 2 loai chinh: Bom pit tong
huomg truc va bom pit tong hudng kinh, trong
do méi loai déu co 2 lya chon: Biéu chinh
dugc hoac khong diéu chinh duoc luu lugng
tuong tu nhu bom canh gat. Tuy nhién, dé dam
bao hiéu suat thé tich cua bom (tranh tinh trang
do dau tur budng hut sang buong day); tai vi
tri cao nhat cua cam, budng dau trong pit tong
khong duge ndi thong véi bit ky cta dau nao.
Do d6, tuong tu bom banh ring, khi pit tong di
chuyén tcn Vi tr1 cao nhét cua cam, dau trong
pit téng van tiép tuc bi nén lai, tuy nhién lai
khong duoe xa ra ngoai nén tai vi tri nay, bom
cling s& tao ra mot xung ap suit rat cao. Cic
cong tnnh nghién ctru cling da chi ra lallé xung
ap sudt cua bom pit tong noi chung dé xédp xi
1,5 lan gid tri 4p suat trung binh cua bom [6,7].

Vm cac dac diém tlen cua bom két hop
voi yéu cau on dinh ap c;udt cua cum 6 béi tron
thuy tinh néi chung, cum & boi tron thuy tinh
truc chinh may mai tron ngoai noi riéng; Bom
canh gat sé 1a lua chon t6i wu nhét trong diéu
kién hién tal cua Viét Nam, vira ddp tg duoc
tiéu chi sin co, dé stra chira bio dudng, gia
thanh lai khéng qué dat Dé giam hién tuong
dau bom 18n thira xa vé bé chira qua van tran,
bom canh gat dorn diéu chinh dugc luu lugng
s¢ la lya chon téi wu nht; tuy nhién véi cac
loai bom céanh gat diéu chmh dugc leu ]LlOl‘lj:
lai co nhuge diém ap sudt bom bi han ché,
thuong khong lorn hon 70 bar, do d6 vai rng
dung cén ap suat 1on hon 100 bar nhu trong
truong hop nghién ciru nay, bom canh gat don
la Tya chon thich hop nhét.

Vaoi tmg duné can toi da 10 lit/ pht,
ap suat diu 16n nhit | 110 bar. Trén co s& sé sur
dung dong co dién dan dong cho bom dau c6
toc do 1450 vong/ phat, so bo ta tinh duoc luu

ISSN 0866 - 7056
B TAP CHI CO KHi VIET NAM, S6 11 nam 2017

www.cokhivietnam.vn



NGHIEN CUU - TRAO DOI

luong don vi cua bom:

=Q/n = 10x1000/1450 (1
~ 6,895 (cm?/vong)

Tham khao cataloge bom canh gat cua
Yuken, ta chon dugc bom PV2R1-8. Bom c6
luu lugng 8cm?/vong, 4p suat 16n nhat véi chat
long gbe ddu mo 210 bar [8].

2.3. Tinh to4n lua chon déng co dién din
dong cho bom

Voi dong co dién dan dong co tde do
1450 vong/ phit; Luu lwgng dau [én nhit bom
¢6 thé thuc hién dugc:
1450 x 8/1000=11.6

Q . .=nNxq= (lit/phat)  (2)

Codng suat lon nhat cua bom dau:

N, . =pQ/612=140x 11,6 /612=2,65 (Kw). (3)

Do do6, dong co dién dan dong cho bom
cin co cong suat 16n hon hodc bi'mg 2,65 kw.
Tra theo cataloge cua nha san xudt dong co
Viét Hung ta chon dugc dong co khong dong
bo 3 pha 3K12Sb4. Day la dong co co kiéu lap
mit bich, cong suat danh nghia 3Kw, toc do
dong co 1440 vong/ phut [9].

Khi d6 luu lugng thuc té cua bom:
Q =nxq = 1440 x 8/1000 = 11,52 (lit/phut).

2.3. Tinh toan lwa chon cac phén tir phuy
khac

Pé tang cuong mic dé 6n dinh cua ap
suat dau trong hé thé)l”lé I binh tich ap can dugc
tich hop vao tram nguon thuy lyc cua h¢ thom
Vi yéu cau ap suat lam viée cua hé thong toi

da dén 110 bar, ta lya chon binh tich ap co
mang ngan khi nito, 4p suat nap khi 28 bar. Véi
luu lugng cia bom dau PV2R1-8, tham khéo
cataloge cua Yuken, ta chon dugc binh tich ap
dang pit téng c6 mang ngin dan hoéi khi nito
AC-150-10-3080 véi thé tich budng khi 10 lit,
ap sudt lam viéc 16n nhat 210 bar, ap suat lam
viée nho nhat 3 bar [8].

Vot ap sudt lam viéc cua hé théng 108
bar, bom dau cé luu luong 11,52 lit/phit, van
an toan duoc chon la van c6 dai ap sudt trung
binh (0-140 bar) DT-02-C-22 cua Yuken véi ap
sudt lam viéc 16n nhét cho phép 140 bar, luu
luong dau 16n nhat qua van: 16 lit/phut.

Tuong tu, tham khao cataloge cua
Yuken, chon duoc van mét chiéu ¢ diéu khién
CPT-03-50-50. Van c6 luu luong dau lam viée
cho phép toi 40 lit/phit; ap sudt mo van 5 bar.
Pé bao vé bom dau, loc thd duoc chon la loc
MF03 loc duoc cac bui ban kich thude t6i 0.15
mm, luu lugng dau 16n nhat qua bo loc: 24 it/
phiit. Dé bao vé toan bd hé théng béi tron, bd
loc tinh duge chon 1a 15P110QBM3KGI121
cua parker v6i ap sudt lam viéc cho phép dén
207 bar, luu lugng 16n nhét 45 lit/phut va loc
duoc cac ciin ban ¢ kich thude téi 10 pm.

Vot luu luong bom dau 11,52 lit/phut,
thung dau duoc chon co thé tich 30 lit vai kich
thude DxRxC: 500x300x200 mm.

3. KET QUA VA THAO LUAN

- Trong s6 cac loai bom thuy luc phéd
bién tal Viét Nam, bom canh gat la loai bom
pho bién nhat va phu hop nhat véi ung dung
lam bom dau cung cip ap suat cao cho hé

théng boi tron thuy tinh.

- Vo1 cac tng dung bai tron truc chinh
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may mai tron ngoai cé duong kinh truc 70
mm, khe ho turong doi 5/10000, d6 léch tim
twong doi e = 0,71, tai trong huéng kinh 8500
N, déu c6 d6 nhot 40 mPas, bom canh gat don
PV2R1-8 cua Yuken la mét Iua chon thich hop
cho bo nguf"m thuy luc.

- Méc du bom canh gat ¢6 dao dong dp
suat nho, tuy nhién dé ting cuong do 6n dinh
cua ap suat dau trong hé thong, binh tich 4p la
can thiét.

Nhom tac gia xin chén thanh cam on
Truong Pai hoc Bach Khoa Ha Noi da thc"mg
qua de tai T2016-PC-063, tao diéu kién dé
nhém nghién ctru c6 thé hoan thanh nhiém
vu. %
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