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Nghién ctru, tinh toan bom va xy lanh thuy lwe
may ép 200 tan
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Abstract: The process of calculating the hydraulic transmission of a press depends on the maximum
pressing force. To ensure the safety of hydraulic equipment during work, we need to choose the appropriate
safety factor and losses to ensure the working conditions of the machine. Calculating the pump and
transmission cylinder in a hydraulic press requires full calculation of the required technical parameters.
Calculating the pump and hydraulic cylinder to ensure correct parameters will help the machine work

stably.
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1. Pit vin dé

Trén thé gii ngay nay c6 nhiéu cong ty ché tao
may ¢ép phuc vu nganh cong nghiép nang va cong
nghiép nhe nhu cac loai may ¢p dung trong san xuat
gidy, may ép dung dé nong 18 trong san xudt chi tiét
may, may ép dung dé dot, may ép dung dé ép gach,
¢p van dam, ép mi ... Tuy nhién tinh da dang trong
khau thiét ké san pham nay chua co, vai lai do nhu
cau s dung mat hang nay chua nhleu Nén da sb
céc cong ty san xudt may ¢€p chi san xudt theo don dat
hang cua dbi tac. Diéu nay din dén thyc trang nudc
ta khong co cong ty nao thiét ké va ché tao ra may
ép hoan chinh. P& d4p tmg phan nao trong cach tinh
toan cac thiét bi thuy luc cho may ép, tac gia trinh
bay phuong phép tinh toan bom va xylanh thuy luc
cho may ép 200 tan.
2. N¢i dung nghién ctru
2.1. Tinh toan Xy lanh thuy luc
2.1.1. Théng sé thiét ké

- p = 180 bar. Mot s6 thong sé ki thudt yéu cau
cua xy lanh nay nhu sau:

- Lyc ép dau can piston: F =200 Tan = 2.106 N.

- Thoi gian thyc hién hanh trinh tién (g v6i qua
trinh ép): t1 =30 (s).

- Thoi gian thuc hién hanh trinh xilanh Iui vé: 2
=20 (s)

- Thoi gian giit ép: t3 =10 (s)

- Hanh trinh: s = 0,1 (m) = 100 (mm).

- Ché d¢ lam viéc: lam viéc ém.
2.1.2. Tinh todn céc théng sé
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*Tinh duong kinh trong xy lanh.
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Theo cong thuc tinh lyc & hanh trinh tién ctia xy
. z

lanh: F =p.

Trong do:

- F: 1a lyc tao ra & dau can piston, (N);

- p: 1a 4p suét 1am viéc cua xy lanh, (bar);
- D: 1a duong kinh trong cta xy lanh, (m);
Suy ra duong kinh trong cua xy lanh la:

F 2.10°
D=2 |— =2. |—=—— = 0,376 (m) = 376 (mm)
Tp 3,14.180.1¢°

Ta chon duong kinh trong xy lanh la: D =370 (mm),
va duong kinh ngoai cta xy lanh la Dng =390 (mm).

*Tinh dwdng kinh can piston.

Pudng kinh can piston duoc tinh theo cong thirc:

Dc = (0,60,8).D =(0,60,8).370 = 222296(mm)

Viay chon duong kinh can piston la: De=250(mm)
2.1.3. Lwu leong can cdp cho xy lanh

Luu luong can cip cho xy lanh dugc tinh theo
cong thiic nhu sau: Q=f.v

Trong do:

- Q 12 luu lwong can cép cho xy lanh;

- f1a dién tich tac dung ctia xy lanh (d6i véi hanh
trinh tién hay lui);

- v 1a van tdc can piston.

Téc do can piston trong hanh trinh tién 1a: v1 =
s/tl

Do d6, luu lugng can cip cho xylanh trongt qua
trinh ép la:

2

Q=fv = ”f :,i L: ;07 = 0,358(dm’f) = 21.5(ph)

Toc d6 can piston trong hanh trinh lui vé 1a: v2
=s/t2
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Luu lugng can cip cho xylanh trong hanh trinh
ui ve la: . -
aD-d') s 314(37-25)1
‘h= f. = o - -
Q= fv o
Nhan thdy Q1>Q2, dé d6 luu luong ctua bom
nguon phai chon theo Q1

15 6 5 16 191

=0,292(dm’/s) =17,5(/ph)
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Hinh 2.1. Két cdu xy lanh thity lyc

1. Ndp 2. Bé 3. Can pistton 4. Ong xilanh 5. Mat
bich 6. Bac dan hwong 7.Pistton 8,9. Bac dém 10.
Dai éc dém 11. Bu long 12. Dai 6c 13. Bac 6t 14.
Vong dém 15. Gat dau 16. Chot 17,19. Vong dém 18.
Vanh chéin 20. Van xd khi mét chiéu 21.Van tiét luu
2.2. Tinh todn bom nguon

Pé tinh chon bom nguf”)n hé théng ta c6 mot sb
cac gia thiét sau:

- Chiéu dai doan dudng dng hut bang chiéu dai
doan duong dng xa la: L1 =L3 =1 (m);

- Chiéu dai ong day 1a: L2 = 4 (m);

- Van tdc va duong kinh éng hat: vl = 1 (m/s);
d1 =20 (mm)

- Van téc duong ong diy: v2 = 4(m/s); d3 =
10(mm)

- Van téc duong 6ng xa: v3 = 1,5 (m/s); d2 =
18(mm)

- Chét 16ng 1am viéc 1a dau thiy luc CS32 ¢ cac
thong sb k¥ thuat: D nhot:
-6 m2

v =32.10
5

- Trong lugng riéng

—85.10° —.
¥ o
Ta co: p=pl +p2;
- Véi pl 1a ton that qua van phan phdi, l1ay pl =
2 (bar)
P2 1a ton thit qua duong éng bao gdm ca ton that
doc dudng va ton thét cuc b.

=208 e, ‘sgg‘s’ﬂ £yt ededd

-p Khéi lugng riéng cua chét long.
a=gy=8500kgim’)

- L, v, d: Chiéu dai,van toc va duong kinh cua
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duong ong.
- H¢ s0 ton that doc duong va ton that cuc bo: AE
H¢ so A phu thude vao hé s6 Ray non.

10003, - 1000.1.0,02.10°

Re, = =625+ 2300
v 32
Re, = 1000 _ 10004001107 o0 a0
v 32
3
Re, = 1000y - 1000.1,5.0,018.10 =843, 75< 2300
v 32
A =84 0
R 625
64
= ——0 0512
4 Re2 1250
64 64
=— =0,0759
Re, 843 75

Hé s6 ¢ phu thudc vao khiy ong, & day ta coi
khay ong la thang goc va lay (=1,2
0,1024.2. #.850 0,05124 4850 0,0759.1.1,5* 850 1,2.8500

2.0,02 2.0,01 20,018 2.9,81

= 15?655,8323@;)
»

(B4 15

=

B =106(bar)

Do do: p=2+1,6=3,6 bar.

P, =3,6+ 180 =183,6 bar.

Be thoa mén ta liy P, =190 bar.

Ddng thoi ta ciing thay, lru lugng can thiét dé
cap cho xylanh la: 21,5(I/ph). Nén néu chon bom
nguon c6 luu luong Q = 25 (I/ph) s€ dap ung duoc
yéu cau luru luong cua hé thong. Can ctr vao 2 thong
s6 ap sudt va luu luong 6 trén ciing nhu diéu kién lam
viéc cua hé thong ta thay bom banh rang la sy lya
chon phu hop nhét do:

- Bom banh ring ¢ dai ap sudt p = 100 — 250 bar;

- Bom banh rang c6 dai luu luong phu hgp Q <
100 (1/ph);

- Két cu bom banh rang kha nho gon, thuén tién
cho Iip rép va bao dudng sau nay.

- Bom banh ring c6 gia thanh kha thap so véi cac
loai bom kha nhu: piston rotor hudng kinh. Piston
rotor hudng truc, bom canh gat ...

Ta chon dong co kéo bom c6 sb vong quay n =
1445 (vg/ph). Day la sé vong quay rat phu hop véi
cac loai bom banh rang. Do do6 luu lugng riéng cua
bom dugc tinh theo cong thire:

g 2510°

# 1445

Ta c6 thé chon bom ngudn 14 bom béanh ring co
luu lugng riéng q = 19 (cc).

Vi luu luong riéng q = 19 (cc) thi luu lugng bom
laQ=n.q=1445.19.10-3 =27.5 (I/ph)

= 17.3 (cwt” | vong) .

(Xem tiép trang 335)
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hé co ban di dap tmg dugc yéu cau cia mén hoc. Tuy
nhién kha nang khai thac ing dung va su dung trang
thiét bi may tinh vao cong tic giang day hiéu qua
chua cao. Hé thong thao truong bai tap chién thuat
cua Hoc vién chua c6 khuon vién riéng biét, chua co
mo hinh hoc tap sat thuoc té dé nang cao k¥ ning cho
hoc vién. Thoi gian qua hé thng trudng ban thu hep
con mot trudng ban, sd lwong 10p dong nén thudng
xuyén phai to chirc xoay vong doi tap cho céc 16p,
bén canh d6 sb lugng va chat luong vii khi phuc vu
luyén tap va thyc hanh bén con han ché.
3. Két luan

D6i moi phuong phap day hoc v thuat CAND
mudn cé hiéu qua phai dugc dat trong trong mbi
quan hé bién chung voi ddi m&i muc tiéu, ndi dung
day hoc, co so vt chét va thiét bi day hoc; cac hinh
thire td chire day hoc; moéi truong gido duc dé hoc
tap gan v6i thue hanh va van dung; danh gia két qua
hoc tap... Do 1a khuyén khich phat trién nang lyc lap
luan logic, nang lyc triru tugng hod va chiém linh
vimng chic nhimg ndi dung gido duc can thiét. Doi
ma&i phuong phap day hoc la mot khau quan trong
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cua qua trinh d6i méi can ban, toan dién giao duc
dao tao theo nghi quyét Trung Uong VIII (khéa XI).
Hy vong rang trong twong lai thong qua viéc d6i méi
phuong phap day hoc, k¥ nang vo thuat s€ tré thanh
mot trong nhling nét dac trung, thanh tuyu dang tu
hao ciia khong chi d6i voi hoc vién tai truong Dai
hoc Canh sat nhan ddn ma con trong toan thé lyuc
luong CAND /.
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Nghién CI'l’u, tl’nh tOén bO’moooooooooo (tié’p theo trang 189)

® .
Hinh 2.2. Két cdu bom banh rdng

1. Cap bdnh rang: 2; Vanh chan: 3; Than bom:
4.1,4.2 Mat bich; 5. Vong chdn dau ¢ truc quay; 6. 6
ds; 7. Vong chdn dé diéu chinh do hé mat hong ciia
cdp banh rang va vanh chdn

Bom banh rang dugc chon c6 mdt sb cac thong
s6 ki thuét nhu sau:

- Luu luong riéng: q = 19,2 (cm3/vong);

- Ap suét 1am viéc 16n nhat

N
B =250 bar=250.10"—;
PR

- Téc do quay truc 16n nhat: n = 3000 (vong/phut)
- Toc d9 quay truc nhé nhat: n = 600 (vong/phiit)

- Téc do quay truc khuyén cdo cua nha san xudt
la: n = 1800 (vong/pht)

- Khéi lugng bom: m = 2,92 (kg)

- ,Chén ren cua vao: P 3/4, Chan ren ciara: P 1/2
3. Két luan

Qué trinh tinh toan truyén dong thuy lyc ciia may
ép phu thudc vao luc ép 16n nhat. Pé dam bao an
toan cho cac thiét bi thuy luc trong qua trinh lam viée
ta can phai chon hé sé an toan phu hop va céc ton that
dam bao diéu kién 1am viéc ctia may. Tinh toan bom
va xy lanh truyén Iyc trong may ép thily lyuc ta can
tinh toan day du cac thong sé ky thuat yéu ciu.
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