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Tém tit:

Bai bdo nghién ciru xdc dinh ¢ bén ciia dia gin cdc canh dong tuabin hoi, két qua nghién civu lam
co 5o cho viéc thiet ké va van hanh tuabin, tranh xay ra rung dong tham tri sy co gay canh tuabin.
T khoa: Do bén, canh dong tuabin hoi, canh dong duoi hinh chir T.

Dit vin dé

DPia chiu tac dong cua lyc ly tam cua khdi
lwong cua chinh n6 va khéi lwong canh va ca ap suat
hoi di qua canh [1].

Phan ddu canh tuabin va may nén can tinh
d6 kéo cua lyc ly tam va do udn do lyc tac dung cua
ap suét hoi. Néu tam trong luyc cua tAt ca cac mit
cit cia canh khong nam trén duong thing di qua
truc quay thi can xéc dinh lyc udn xuét hién do luc
ly tam. Lyc xodn c6 thé xudt hién & canh thuong
dugc bo qua. Phan diu canh tuabin can duogc tinh
toan do udn do su tac dong Kkét hop cac lyc ly tam
va 4p sudt hoi.

Ciing nhitng lyc nhu vy can tinh cho phan
duoi cia canh tuabin hodac may nén khi, hon nira
phu thudc vao két cau dudi, con co thé xuat hign
luc cét va ltrc nén ngoai luc kéo va luc udn da néu.

Khi tinh toan dudi canh thuong chi xac dinh
luc ly tam c6 thé tao nén luc kéo, udn, ndn va cit
cho duéi canh. Luc udn xuét hién do luc khi thuong
khong dugc tinh dén v khi ldp khit dudi cac canh
canh nhau thi lyc nay khong 16n.

O day, ta nghién ciru phuong phap tinh toan
cho Puéi dang chit T, mot trong nhitng két cAu duoi
phd bién nhét ciia phan vanh dia tuabin.

Mo hinh héa bai toan

1) Phén bé lyc ¢ duéi canh chiv T

Luc kéo 16n nhat xuét hién & tiét dién AB
cua duoi.

Ky hiéu tong cac luc ly tdm dau canh va
vanh, nghia 13 lyc do khéi luong ndm trén tiét dién
MN la £C; luc ly tim phan dudi bi chin boi cac
duong MN va AB 1a C..

Trong truong hop do, luc kéo sé€ 1a [3]:

>C+C,
Oy == (1)
¢ day X C - Trong luc ctia canh ctia canh, N
C, - Lyc ly tam ctia dudi canh, N
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f, - Dién tich hinh befd, cm?
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Hinh 1. Pudi dang chir T cua canh dong

Luc cat ¢ tiét dién AD va BC ctia duéi 1a [3]:

>C+C,+C,

= 2% )
& day C, - Iyc ly tam ctia doan ABCD, N

f, - dién tich cat, bing 4D.bd
Theo cac di¢n tich abdc va eghf (¢ canh phay
lién v&i miéng dém) & dudi xuat hién lyc nén:
IC+C,

O =g 3)
¢ day C_latoan bo lyc ly tam cua dudi (gilta cac tiét
dién MN va xx);

' f, la dién tich abdc hay eghf (di¢n tich thuc
te ciia dudi khong tinh go va goc luon).

O vanh dia, ngoai lyc ly tim cua canh va
khéi lugng vanh, con xuét hién luc kéo va luc udn.
Khi tinh toan cac luc nay, c¢6 thé bo qua do cong cia
vanh va coi n6 nhu dam phéng.
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Mit cét tron theo truc xx ¢ dién tich 27r,b
chiu luc ly tdm cuia canh cung dy(“)i, nghia la z,(X
Cfer) va luc ly tam C | ctia khoi lugng ’vémh trén
tiét dién xx (khong c6 dudi canh). Luc cudi cung co
thé mang hé sb 2/3, vi vanh 1a vong tron va lyuc ly
tam tao ra khong chi 13 Iyc hudng tim ma con tiép
tuyén. Nhu vay [3],

_ ) (ZC+ CI) + %Cv[mh
w 27ty b

“4)
Luc P gay udn vanh 1 téng hai luc (qua mot
canh):
P= 2 + 3 Zy
O day z,— S6 canh dugc lip trén vanh
C.um — Luc ly tm ciia vong tron BEFG, nhu
trén da noi dua vao vaoi hé sb 2/3
R, b- Cé(; kich t’huc'yc lay theo hinh v& 1, cm
Momen uon ¢ tiet dién xx la:
M=Pa
Vi a — Kich thudc trén hinh v€ 1, cm
Mémen can cia tiét dién nay dugc xac dinh
[4] (bo qua do cong cta vanh):
r, b’
3z,

)

(6)

(7
M

W (3)
Téng cac 1u§: o tiét dié:n xxla:o0=0,+0,
Trong két cau duoi thé hién trén Hinh 1, dai
luong O, thdp hon nhiéu. Cudi cing cin xac dinh
luc cét ¢ tiét dién FG cua vanh:
05(2C+C,)+3C
0= Y ©)
171
¢ day r, h, — cac kich thugc hinh hoc trén Hinh 1,
cm

Lycudn: 0, =

'

vanh

2) Phén bé lie trén vanh Pia gin duéi chiv T

r24

R
220 ——y
}
&2
!

t— 1 = |80 —]

-d—r] =rbac

Hinh 2. Vanh Dia géin dudi chit T
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Ung suat huéng kinh trén bé mat vanh dia tai
ban kinh r, (xem Hinh 2) v6i h¢ sO giam tai x dugc
xac dinh theo cong thirc [4]

_ G+ xC
2T 2mny
¢ day: C, - Luc ly tim cua cac canh dong, N

C,,,; - Luc ly tdm cua vanh dia, N

X - Hé s6 giam tai

r,,y, - cac kich thudc hinh hoc trén Hinh 2, cm

(10)

Ung sudt tai vong mong

TaibankinhdaiR: O, = pyu, (11)

& day o, - Ung suét tiép tuyén tai phan mong cia
vanh, N/cm?
Py - Ty trong cta kim loai l[am dia, N
u, - Van tde vong & dai dugc xac dinh theo
cong thure
u, =R (12)
n — S6 vong quay ciia tuabin trong 1 phiit.
Tai ban kinh cua bac vanh diar_
O, = Pl (13)
& day o, - Ung suét tiép tuyén tai phan bac cua
vanh, N/cm?
u, - Van tbe vong & bac cua vanh dia dugc
xac dinh theo cong thirc
_ T
o = 3 (14)
Upg 51,151‘[ trén cél‘c duong bién cua dia va tai
noi chuyén tiép cia phan mong sang bac dugc xac
dinh qua h¢ phuong trinh
a) Doi véi bac dia [4]:

0~ — 0N 0
o,=lo', =1 ¥, 0, 1,04, (15)
Y

6,=0, + (1 - y—;>von (16)
b) Déi véi phan mong cia dia [4]
0,=ko,+ko,+ko, (17)
o,=lo,+0,+1,0

n U 1%n 2 (18)

trong do

0, - Ung suét tiép tuyén bé mat trong cta
bac dia, N/cm?

r,. - ban kinh cua bac, cm
u 'ac -Téc @6 vong cua bac dia, m/s

b:

o ;n - Ung suét hudng kinh bé mat trong ctia
bac dia, N/cm?

V - hé s6 nén ngang

0,,0,,0, -Cacng suat hudng kinh tai
cac diém co r = ror=r,r=r, ,Ncm’

0,,0,,0, -Cdiclmgsuat tiép tuyén tai cac
diém c6 r = r,r=ry,r=r,  Ncm’
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Y Yo Ty Ty R — Cdc kich thudce cla dia, h 7\
xem trén Hinh 2, cm h==0,5]1- (72) (71) (24)
(r, — thay ddi tirr, t6iR, conr, thay ddi tirr, toir, ) 313 2 .2
‘ S k=3 .[0,7875 —0,575(7;) —0,2125(7?) ] (25)
Cachésd I',17,15,1,1,,1, ,k,ky va k, duoc xac ,
dinh theo cac cong thirc sau day: k=—0,5 .[1 — (%) ](%) (26)
p=3:3 [o 7875 (VO>Q+0 2125 (”)2] (19) o
s fifeaams Gl o) oy
el k=05.1+(3) (% (27)
=05 .[1 +(2) ](f) )
e Két qua tinh va thio luin
0o__ _(nY|(ny Két qua tinh toan cho tuabin hoi K-25-90 véi
15==0,5.[1—=(2] |5 (21) ;
1 0 cac thong so [1,2] 0, = 12250 N/em?; 0, =981 N/
3,3 (;»1)2 (;})2 em?; 0, = 5180 N/em?; 0, = 3730 N/em?;, 0, =
1= |0 7875 =) +0.2125(3 (22) 898 N/em?; G, = 9220 Niem? v = 0,3; x = 0,3; 1,
] /2 =18mm;r, =22mm; R =40mm;y, =25mm;y, =
— 1 2 N . .
L= 0,5[1 +<72> ](71) (23) 60mm;r, = e ™ Ryr, =1+ I
a, Nlem?
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Hinh 3. Phdn bé iing sudt tiép tuyén ¢ phan mong cia dia
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Hinh 4. Phdn bé iing sudt tiép tuyén ¢ phan mong cia dia
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Hinh 5. Phdn bé iing sudt tiép tuyén ¢ phan bac ciia dia
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2 . . P
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Hinh 6. Phdn bé iing sudt hiedng kinh ¢ phan bac ciia dia

Nhin xét va Két luin

Trén Hinh 3 ta thiy Phan bd tng suét tiép
tuyén & phan mong ctia dia thay doi theo r,, khir, =
r, . =22mm thi Phén bo ung suat tiép tuyen lérp nhat
dat gia tri 16n nhat 9600 N/cm?, sau d6 giam dan khi
r, ting dan va dat gia tri nho nhat 5180 N/cm? tai r,
=R =40mm;

Hinh 4 cho phan b tmg sut hudéng kinh &
phan mong cua dia thay doi giam dan tir 2155N/
cm’ t6i 981 N/em? khi r, ting dan tir gbe r,=r,_ toi
dinhr,=R. ) o )

Hinh 5 cho ta phan bo Gng suat ti€p tuyén &

Tai liéu tham khao

phan bac ciia dia hau nhu thay d6i khong dang ké
0, ~10000 N/cm? khi r, ting dan tir gbe r, =1, toi
dinhr =r,_. ) ) )

Trén Hinh 6 ta thay phan bo trng suat huéng
kinh & phan bac cua dia thay’d(x)i manh mé theo r,
khir, =1,= 18 mm thi phé’n bo ting suat huong kinh
16n nhat dat gia tri nho nhat -490 N/cm?, sau d6 ting
khi r] tang va dat gid tri 1on nhat 898 N/cm? tai r, =
r,.. = 22mm; i i

Qua trinh tinh strc bén cua dia gép phan quan
trong trong thiét ké va xac dinh cac thong sé téi uu
cho qua trinh van hanh cua Tuabin hoi.

[1]. Hoang Ba Chu, Truong Ngoc Tuén, Nguyén Ngoc Diing, Tinh Nhiét tuabin hoi, NXB Khoa hoc

va k¥ thuat, Ha Noi, 2006.

[2]. Pham Luong Tué, Truong Ngoc Tudn, Bui Thanh Hing, Bai tdp Tuabin Hoi nuwée, NXB Khoa

hoc va ky thuat, Ha Noi, 2006.

[3]. A.H.Xmolenxki, Két cdu va tinh toan cac chi tiét cua tuabin hoi, NXB Ché tao may, Méatxcova,

1964 (bang tiéng Nga).

[4]. A.B.Zurixki, B.A.Xtrukhin, Két cdu va tinh todn sirc bén cdc chi tiét ciia tuabin hoi, NXB Ché

tao mdy, Matxcova, 1968 (bang tiéng Nga).

DETERMINE THE DURABILITY OF THE WING DISCS
MOUNTED ENGINE IN A T-SHAPED TURBINE

Abstract:

Research articles determining the reliability of the disk attached steam turbine rotor blades, research
results as a basis for the design and operation of the turbine, avoiding vibration occurs even though the

crash fractured turbine blades.

Keywords: The reliability, steam turbine rotor blades, the wing discs mounted engine in a T-shaped Turbine.
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