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Tém tit: Hién Viét Nam o hon 40 nha mdy nhiét dién dot than, trong do, cé trén
80 16 hoi. Bé @am bdo cdp nuéce lién tuc cho 16 hoi, méi o dwoc trang bj 3 bom.
Nhur vdy, tong s6 hegng bom niweéc cap khodng 240 t6 mdy. Hién nay, cdc bom nieéc
cap déu phdi nhdp ngogi, chi yéu nhdp khdu tir My va mét s6 muede khdc véi gid
khodng 1.000.000 USD/bé va thoi gian dat hang tir 6 - 8 thang. Khi xdy ra i ¢6 hir
héng vdi mét trong sé chi tiét, bé phdn quan trong, phdi dicng bom cap nudée va 1o
hoi ciing phdi dirng hoat dong. Piéu nay gdy thiét hai |6n cho nha mdy san xudt
dién va san hrong dién quoc gia. Viéc nghién ciru thiét ké cdc chi tiét ciia bom nuwéc
cap dé phuc vu cong tac phuc hoi mdy & trong nude la van d@é cap thiét. Nhém cac
can bé khoa hoc cua Vién Nghién citu Co khi, B6 Cong thuong, da thuc hién cong
tdc phuc hoi va dwa mdy vao van hanh kip thoi, dat dwoc cdc chi tiéu twong dwong
ban dau.

Tir khéa: Bom nudc cp cho 16 hoi nha mdy nhiét dién, phuc hoi

Abstract: Now in the Vietnam, there are abaunt 40 thermal power planhts. In this are
abaunt 80 boiners. Equip a boiner with 3 water bumps, make certain to supply day
ofter day. At that in bulk there are 240 water bumps. Now 1,000,000 USD the water
bump have to import from US and other contries, FOB time shipment todetination,
delivery on 6 - 8 months. When one of main bump detalls (Bump spindle, bump
propeller, balance detall) be out of oder then the bump and boiner stop. It is power
production heavy casualties of power plannt and National. Research and design
water bump for solution in the Vietnam, it is important proplem. National Engineer
group of National Research Institute for Mecanical Engenering of Ministry of
Industry finished solution for water bump and comput it in power production with
equlvalence technical parametes of new bump.

Keywords: Boiner thermal power plant water bump, Design, solution

1. Pit van dé

Khi xay ra sy ¢b hu hong mot s6 chi tiét, bo phan quan trong (truc bom, bac truot) thi
phai dirng bom cdp nudce va 10 hoi. Piéu nay gy thiét hai Ién cho nha may san xuét dién va
san luong dién qudc gia. Loai bom nay thudng dugc nhap ngoai dong b, do vay, khi mua
c4c chi tiét quan trong nay, cac hang khong ban.

Tir phén tich trén cho thiy, viéc nghién ctu thiét ké cac chi tiét ciia bom 1a co s¢ quan
trong dé phuc hdi bom nudéc cp. Viéc thiét ké phai theo quy trinh sau: giai ma cong nghé
bom ngoai tién tién, thiét ké cac chi tiét quan trong nhu truc chinh ciia bom, gdi d& truc,
tinh toan kiém nghiém cac chi tiéu chinh, chay thir bom trong diéu kién co tai dé kiém
chiing, hiéu chinh bom sau chay thir c6 tai.
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2. Noi dung nghién ciru
2.1. Cac buéc nghién cuu

Nghién ctru giai ma thiét ké bom mau ngoai; Thiét lap dwoc ban V& cac chi tiét chinh
ctia bom; D& xuét duoc giai phap cong nghé ché tao trong nude céc chi tiét chinh ciia bom
nhim dam bao dap ung yéu cau thiét ké; Lip rap bom dat dugc cac chi tiéu do chinh xac
nhu bom ngoai m&i; Nghién ctru 1ap quy trinh 1ip dat va van hanh thir nghiém, hiéu chinh
bom dat duoc céc chi tiéu dn dinh nhu luu lwong ctiia bom, do mat can béng cum roto cua
bom, tudi tho.

2.2. Thiét ké theo médu bom nwéc cip ngoai (gei tat la bom)

Bom nudéc cip 1a loai thiét bi c6 do phuc tap cao. Viéc phuc hdi loai bom nay, quan
trong nhat 1a thiét ké duoc tong thé va cdc chi tiét chinh ciia bom. Cac budc chinh cua thiét
ké bom c6 thé nhu sau:

2.2.1. Nghién citu thiét ké ban vé lap ciia bom

Str dung cac trang thiét bi do tién tién phuc vu cho thiét ké bom theo phuong phép

chép mau toan bo két cau caa bom.

GDéu a8y Pau hit
- Bu long dai ¢ gifing

Thiét bj can bang

Céanh tinh; Truc chinh; Goi do
Hinh 1. Ban vé ldp dién hinh ciia bom nuéc cdp

M0 ta két céu ciia bom:

Bom nuéc cap gom nhiéu mé dun (nhiéu tang canh), trong d6, m&i mé dun 1a mot
khoang bom (tao boi hé thong dia tinh). Cac dia tinh duoc lip rap long dong truc trén truc
chinh ciia bom va dinh vi giita cic khoang bang go dan hudng trén 2 mat lap rap cua dia
tinh. Mdi tang canh bom duoc lip vao truc chinh trong mdi khoang bang méi ghép then.
binh vi va kep chat giira cac khoang véi nhau bé’mg cac bu 16ng chuyén dung véi than bom.
Toan bd cum truc chinh va cac t?lng canh bom (goi la réto cia bom) dugc Iép dat va quay
trén hai gbi d& thay tinh.

Cic théng s6 chinh ciia bom: Cac thong s6 ky thuat quan tong bao gdm: 12 ting canh;
s6 vong quay 3.000 vong/phiit; cong suat dudi 8.000 kW; dong co dién cao ap 6 kV; luu
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luong 500 m3/h; ap suét cao va on dinh tir 12 dén 22 MPa; d6 cao bom nudc dén bao hoi 70
m; lam viéc 6n dinh khong it hon 10.000 gio.

Pham vi nghién citu Ciia dé tai: nghién ctru bom nudc cap luu lugng tir 200 + 250
m3h va cot ap dau ddy bom tir 15 + 20 MPa; sé cap bang 12 cap; S6 chi tiét nghién cau
phuc hdi, truc chinh, gbi d& truc (bac), van hanh trong thuc tién sau phuc hdi bom va danh
gia két qua.
2.2.1.1. Thiét ké truc chinh

Tir giai ma cong nghé, da xac dinh dugc cac thong s6 ky thuat chinh quan trong cua
truc bom (Hinh 1):

Noi dung thir nhat: Nghién ctu thiét ké truc chinh [5]:

- Céc chi tiéu ky thuat quan trong

Cac chi tiéu vé do bén moi, o bén va d¢ cung viing: S > [S], Trong d6 S 1a hé sb an
toan tinh tai tiét dién nguy hiém nhét cua truc; [S] 12 hé sb an toan cho phép cua truc; Chi
tiéu vé do bén tinh:oy < [c], Trong d6 o 1a tng suit trong dwong xuat hién tai tiét dién
nguy hiém nhét cua truc; [o] 1a tng suét cho phép cuia truc theo sirc bén moi; Chi tiéu vé do
ctng uén: f < [f]; 6 < [0], Trong d6 f 1a d6 vong 16n nhét cua truc; [f] 1a d6 véng cho phép;
0 1a goc xoay cua truc tai tiét dién nguy hiém; [0] 1a goc xoay cho phép. Sau khi tinh kiém
nghiém vai vat liéu thép 40CrNi va truc bom lam viéc véi ché do néu trén. Thiét ké truc
bom (Hinh 2).

Ll | st

B [ 2% Sl N A

L5

Hinh 2. Ban vé ché tao truc chinh ciia bom

Yéu cau kj thudt chinh: Do dong tim 2 ngdng truc (trén 2 dau bac d&) khong 16n hon
0,005 mm; cac mit dé lap hé canh bom khéng nho hon 0,01 mm, vat liéu: 40CrNi, do cing
sau nhiét luyén: 250-280HB; giéi han bén: 800-850 MPa; gigi han chay: 580-600MPa, d6
giao dong dat muc cho phép khi chay thir ¢6 tai.

- Dé xuét giai phap cong nghé ché tao truc chinh [5]

Truc chinh c¢6 do chinh xac cao, cac chi tiéu ky thuat ciia bom rat cao. Dé co thé ché
tao truc bom, dé xuét giai phap cong nghé ché tao nhu sau: chon vat liéu phu hop, ché tao
truc trén may bang dai va c¢6 d6 chinh xac cao, nhiét luyén 1a toi cai thién truc dé co do
cung vitng cao va tdi cao tan cac mat lam viéc chiu tdic dong cua ma sat nhu ngdng truc 2
dau, trang thiét bi do luong chuyén dung c6 kha ning kiém tra cac thong sé ky thuat dap
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mg yéu cau thiét ké, lap cac chi tiét chinh dwoc ché tao vao bom va chay thir trong diéu
kién co tai dé kiém ching.

- Xac dinh céc tai trong chinh 1én truc bom [3,4]

+ Xac dinh mémen xoan dan dong bom va lyc tac dung cua khép néi 1én truc

Mémen xoin dan dong bom chinh 1d moémen xodn dugc truyén tur dong co lén truc
cliia bom dé bom nudc va thing cac trd lyc khac. Thanh phin mémen niy can bang véi
momen tac dong nguoc chidu cia chit 1ong 1én banh cong tac.

Fkn chinh 12 luc tac dung cua khop ndi 1én truc va dugc tinh nhu sau: Fy, = k %

Trong d6 K = (0,1 + 0,3) ta chon k = 0,2; Do = 100 (mm); Mdmen xoan: T = 9,55

x 1062 = 9,55 x 106 222 = 1910000 (Nmm)
n 3000

Vay ta ¢6 : Fy, = 0,2 X % = 7640 (N)

+ Xac dinh phan lyc lién két tai cac gbi do [3,4]

Trén thuc té, luc phéan bd trén chiéu dai 6 do, nhung dé don gian, ta coi nhu lyc tap
trung. Truc chinh cta bom nuéc cip duoc lép trén 6 truot vai chiéu dai 6 khong 16n, do do,
& day phan lyc lién két duoc coi nhu dat & giita 6. So dd cac luc tac dung 1én truc chinh cua
bom nudc cap trinh bay trén Hinh 3.

1=706 0
Fin
YA/ Yg 4 P4 Y £
X s /
* 1=2746 |7 T/ X
A a=1373 " B 0 z
| G

Hinh 3. So dé ddt luc trén truc

Ap dung diéu kién can bang cua hé luc tac dung 1én tryc chinh ctia bom nuéc cap, ta
¢6 hé phuong trinh can bang nhu sau:
Fx =XA+XB+Fle :O
F=Y+Y,-G=0
M,(A) =(c+ D) XFp +IXXp =10
M,(A) =Y.l —G.a=0
Véi cac gia tri da co, giai hé phuong trinh, ta co:
Fin.-(c+ 1) 7640. (272 + 2746)
— =— = —8396,766(N
l 2746 (V)

G.a 5798,33.1373
=T

=g - 2899,165(N)
Xy = —Fy, — Xg = —7640 + 8396,766 = 756,766(N)
Y, =G — Yz =5798,33 — 2899,165 = 2899,165(N)

+ Xac dinh duong kinh céc doan truc [5]

Sau khi da xac dinh dugc cac phan lyc lién két tai cac géi dd truc va phan tich dugc
céc luc tac dung 1én truc, xac dinh dugce duong kinh cta cac doan truc can vé dugc biéu do
momen udn trén tryc. Tir d6, v& cac biéu dd momen udn trong mat phang dimg yoz, mat
phing ngang xoz va biéu d6 mémen xoén T.

XB=
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Trén co s¢ ndy, sé tinh dugc mémen udn M; va moémen twong duwong Mg tai cac tiét
dién j trén chiéu dai truc theo cong thirc sau:

M; = /MYZ] +MZNmm ; My, = /M]? +0,75T7 Nmm

Trong d6 My, Myj 1a momen uén trong mat phang yoz va xoz tai cac tiét dién j trén
chiéu dai truc.
Tinh duong kinh truc tai cac tiét dién j theo cong thuc:

d_ =3 &
! 0,]0]

trong d6 [o] 1a tng suat cho phép cua thép ché tao truc.

Nhu vay, dé xac dinh duong kinh cac doan truc, trude tién, can phai xac dinh duoc
biéu d6 momen udn My, My, M, do céc tai trong tic dung Ién tryc chinh ciia bom nudc cap
gdy ra. Tl viéc phan tich cac Iuc tac dung 1én truc chinh ctia bom nudc cap nhan thay:

Céc tai trong tac dung 1én truc gay ra udn My gom cé: Ya, Yg, G;

Cac tai trong tac dung 1én truc gay ra uén My gdm c6: Xa, Xa, Fin;

Céc tai trong tac dung 1én truc gy ra xodn M, c6: T- Mémen xo4n dan déng bom.

V& biéu ¢6 momen udn My

Dé don gian, ta khao sat phan bén trai ctia doan truc AC. Hinh 4:

AYA 1
Z—F
A T Mx
17Qy
(0<z<1373)

Hinh 4. Biéu @6 momen doan AC

Khi d6, ap dung diéu Kkién can bang cua hé luc, ta co:

Ya—Qy=0;Yaz+My=0Suyra: Qy=Ya;My=Yaz

Véiz =0 thi My = 0; V&i z= 1373 thi My = 1373.Y = 1373.2899,165 = 3980553,55

Xét doan BC, khao sat mat cit 2 — 2. D& don gian, ta khao sat phan bén phai cua doan
truc BC. Gia sir cac ndi lyc c6 chidu nhu Hinh 5:

. JLYB
M A z

(0<2z<1373)

Hinh 5. Biéu d6 momen doan BC
Khi d6, ap dung diéu kién can bang cua hé luc ta co:
Ye—Qy=0;Yez-Myx=0;Suyra: Qy=Ys; Mx=Yg.z.V6iz=0thi Mx=0
V&i z = 1373 thi My = 1373.Ya = 1373.2899,165 = 3980553,55
V6i cac tri $6 noi luc da tinh ¢ budc trén, voi qui wéc vé biéu dé Mx ¢ dudi duong
thang chuan nam ngang néu My > 0, ta v& dugc biéu d6 mémen udn ndi luc My nhur thé
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hién trén hinh 6. Sau khi v& biéu dd My c6 thé nhan thay, biéu d6 Mx luén nam & thd bi
cang (bi gidn) cua dam, thd nao ciia dam bi cang (bi gidn) thi biéu d6 Mx nam ¢ thg d6. O
Hinh 6, thd dudi ciia dam bi gidn vi My nam ¢ tho do.

Xét doan BD, khao sat mat cat 3 — 3. Bé don gian, ta khao sat phan bén phai cua doan
truc BC. Gia sir cac ndi luc c6 chiéu nhu Hinh 6:

fo }*372
I8’

it
v3

Qy
(0<z<272)
Hinh 6. Biéu @6 momen doan BD trén mdt cdt 3-3

Khi d6, ap dung diéu Kién can bang cua hé lyuc, ta c6: Qy = 0; Mx =0

Véi cac tri $6 ndi luc da tinh & bude trén, véi qui wéc vé bidu d6 Mx ¢ dudi duong
thang chuan nim ngang néu My > 0, ta v& dugc biéu ¢6 mémen udn ndi luc My nhu thé
hién trén Hinh 6. Sau khi v& biéu dd My, c6 thé nhan thdy, biéu dd Mx ludn nam & thé bi
cang (bi gidn) cua dam, thd nao cia dim bi cang (bi gidn) thi biéu dd Mx ndm & thg do. O
Hinh 4, thé duéi cia dam bi giéin vi Mk ndm & thé do.

V& biéu d6 momen udn My:

Dé V& biéu do nodi lyc moémen udn My & day sir dung phuong phap mit cat.

Xét doan AB, khao sat mat cit 1 — 1. Dé don gian ta khao sat phan bén trai cua doan
truc AC. Gia st cac ndi luc ¢ chidu nhu Hinh 7:

4
Y

7

/ 1 .f’/

, o
/ 0<z<1373)

Hinh 7. Biéu d6 momen doan BD trén mat cat 1-1

Khi d6, ap dung diéu kién can bang cua hé lyc, ta co:

Xa—Qx=0; -Xa.z + My =0; Suy ra: Qx = Xa; My = Xa.z

V6iz =0 thi My = 0; Vi z= 1373 thi My = 1373.Xa = 1373.756,766 = 1039045,21

V6i z = 2746 thi My = 2746.Xa = 2746.756,766 = 2078080

Xét doan BD, khao sat mat cit 2 — 2. Dé don gian, ta khao sat phan bén phai cua doan
truc BD. Gia sir cac ndi lyc c6 chiéu nhu Hinh 8:

Mf 42 7 y / Fe

/ —————/p

Q" !
(0£z2<272)

Hinh 8. Biéu d6 momen doan BD trén mat cdt 2-2

Khi d6, 4p dung diéu kién can bang cua hé luc, ta co:
Fkn* Qx = O; Fkn.z - My = O
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Suy ra:
Qx =Fkn; My =Finz.V6iz=0thi My =0

V6iz =272 thi My = 272.F« = 272.7640 = 2078080

Véi cac tri s6 noi luc da tinh & budc trén, voi qui wéc vé biéu dd My ¢ dudi duong
thang chuan nam ngang néu My > 0, ta vé& dugc biéu d6 momen ubn ndi lyc My nhu thé
hién trén Hinh 8. Sau khi v& biéu d6 My nhan thay biéu d6 My ludn nim & thd bi cang (bi
gidn) cua dam, thé nao ciia dam bj cang (bi gidn) thi biéu dd My nam & thd do. O Hinh 8,
tho dudi cua dam bi gian vi My nam ¢ tho do.

V& biéu dd momen xodn M;:

Dé v& biéu dd noi lyc moémen udn M; & day, sir dung phuong phap mit cit.

Xét doan AD, khao sat mat cat 1 — 1. Dé don gian, ta khao sat phan bén phai cua doan
truc AD. Gia sir cac ndi luc c6 chiéu nhu Hinh 9:

1 z
Mz~ T
3
1
(0 <7<3018)

Hinh 9. Biéu @6 momen doan AD trén mdt cdt 1-1

Khi d6, ap dung diéu kién can bang cua hé luc ta co:

-T+M;=0; Suyra: T =M,;=1910000

V6i cac tri s6 noi lyc da tinh & bude trén, véi qui wdc vé biéu ddo M, ¢ trén dudng
thang chuan nam ngang néu M, > 0, ta vé& duoc biéu dd6 mémen udn ndi luc M, nhu thé hién
trén Hinh 9.

- Tinh toan kiém nghiém bén chi tiét truc chinh cua bom nudc cap [4,5]

+ Tinh kiém nghiém truc vé do bén tinh

Dé dé phong kha nang bi bién dang déo quéa 16n hodc pha hong do qua tai dot ngot
(khi m& may), can kiém nghiém truc vé d bén tinh. Theo cong thirc 10.27 (trang 200 [4]),
ta c6 cong thuc kiém nghiém nhu sau: 6,4 = Vo? + 312 < [0]

Midmax _ 44340158 _
pame = s = 33,31 Mpa (CT 1028 [4])

_ Tmax _ 1910000
TT01d3 T 0,1.110°
[o] = 0,80, = 0,8.580 = 464 Mpa véi o, (tra bang B6.1 Tr92 [4])

Oq = /0% + 312 = /33,312 + 3.14,352 = 41,56 Mpa < [o] = 464 Mpa
Nghia 13, truc thoa man do bén.
+ Tinh kiém nghiém truc vé do bén moi
Duéi tac dung caa tng suat udn va (ng suat xoin truc bi hong vi méi. Do d6, phai tién
hanh kiém nghiém truc vé& do bén moi theo hé sb an toan.
Céc tiét dién nguy hiém d6 thoa man diéu kién sau:

S=S_.5 /. +s. > [s]

Trong d6 0 =

= 14,35 Mpa (CT 10.29 Tr200 [4])
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Trong d6 [s] — hé s6 an toan phai dat dugc, [s] = 1,5+2,5; o, St - hé $6 an toan chi xét
riéng cho truong hop g suat phap hoac chi xét riéng cho truong hop tng suét tiép, duoc
tinh theo cong thic sau:

Hé sb an toan cho (ing suat phap, tiép la:

o T_
s = = T_= L

o [e3

Be, ° m ,88
V6i: 6.1: gigi han moi udn &g véi chu ki ddi xtng.
6.1 = 0,43630p (d6i voi thép cacbon) va 6.1 = 0,350, + (70+120) MPa (dbi vé6i thép
hop kim); .1 giGi han moi xoén di vai chu ky ddi ximg va duge xac dinh theo cong thirc:

7.1 =0,586.1 ; 64, Tava Om, Tm: 1a bién d0 va tri ) trung binh cua ung SUAt phap va tng
suét tiép tai tiét dién dang xét va duoc xac dinh theo cong thirc sau:

max ~ Omin . Omax T Omin

o, = > 1O, = > ; con ng sUat ubn: om=0; 6. = Omaxj = Mj/Wj ;

{ing suét xoan thay ddi theo chu Ky: tm = Ta = Tmaxif2 = Ti/2Wy;

Véi W va Wi 1a md men can ubén va md men can xoan tai tiét dién j dang xét
cua truc.

Vo va ye: 12 hé s6 ké dén anh huong cia tri s6 (g suat trung binh dén do bén moi, tra

theo bang 10.7 trang 197 [4] véi o, =600(MPa), ta co: {t//a =0,05
w.=0

B =1 - hé s6 bé mit; &5 va & 1a hé s6 kich thudc ké dén anh huong cua kich thudce tiét
dién truc dén gidi han moi; Ks va K. 1a hé sb tap trung (ng suat thuc té khi uén va khi
x0in, tri s6 ciia chung phu thude vao loai yéu té gay tap trung tng Suat.

Chon so bo kiéu 1ip H7 theo bang BlO 11[4] ta co: Ko =2, 52'
k6 &

rr

=2,03

Mt khac, véi vat lisu ché tao truc 1a thép hop kim, ta co: o, = 600MPa ,
o, =0,436., =0,436.600 = 261,6MPa ; 7, =0,58.0 , =0,58.261,6 =151, 8MPa

— Ung suat thay ddi theo chu ki déi xing nén: o o Miva G =0; V6i
i

2
_nd} BL(di-t) . Nap:
'3 2.4

M, M,
O = Omax :W:ﬁ
i md; _b.tl.(dj—tl)

32 24,

Truc quay mét chidu nén ng suat xoén thay ddi theo chu trinh mach dong, khi 4y,
ta co:
2
7 “a_ T} ,.W.:Ldj?_btl.(djftl) ;
M2 2w, 71 24,
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T T T.

max j J J

mj 4 - - 2
2 2w, Z[mdf btl.(dj—tl)]

16 24,

- Tai tiét dién ldp banh cong tic: Theo cong thirc 10.6 [4] Véi truc co [4]:
M6 men can udn tai tiét dién lip banh xe cong tac:

W - md3, bt (decr —t1)2 314110 20.8.(110-8)

=123037
e T - = 3037,83
~g = 4113930,2 — 33’ 43(M Pa)
a2 123037,83
Mo men can X04n tai tiét dién lap banh xe cong tac:
3 bty (dy, —t)2 3 a2
_xdd, t( t) _314.110° 208.010-8)% _,pa0,5 o9
oC 16 2.d., 16 2.110
Tuong tu GNg SUAL XOAN: T,y = Tg; = e = T
g tu ung MR T awg)!
T
_, _Tmax2 _ 1910000 _4oecn
- - =3, a
‘mC~%aC” 2w, 22536422 (MPa)

M6 men can udn tai tiét dién lip 6 truot:

3 3
~7d3  314.100%
Wy =T = S~ 08125
o _M, _ 207809042, .o
W, 98125

va momen xoan:

_7d3_314100% _ oeocs
16 16
va (rng sut xoin:
~ Tmaxj_ Tj 1910000
mj=faj= 2~ 2wy 2.196250 =487
- Tai tiét dién ldp banh cong tac:
(e}
_ -1 _ 261,6 _
Sy = = ~12,89
Kgdjaajﬂ//o.(rmj 2,52.8,05+0,05.0
T
_ 1 _ 151,8 _
s, = = =15,79
Kde Taj +1//Trmj 2,03.4,69+0.4,69
S .S .
:>Sllz oj’r] _ 12,89.15,79 ~9,98>[s]
2. +52. 12,802 +15,792
o] 7]

= Pat man diéu kién bén vé& mai.
Tai tiét dién 1ap 6 truot:
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Sg = o1 - 2616 ~2,97
KodjTaj "V oOm) 25234,98+0,050
T
_ -1 _ 151,6 _
S, = = =6,18
K gj7aj*¥r'mj 203.12,08+012,08 _
=
_ Sojrj _ 297618 _, 750
1= 2 T

2 2 2
2452, J2.972 16,18

o)
= Pat diéu kién bén vé mai.

+ Tinh kiém nghiém truc vé do ctng ving[5]

Diéu kién dam bao do cing uén la: £ < [f]; 6 < [6]

Trong d6[f]: 1a d6 vong cho phép; [6]: 1a goc xoay cho phép; ¢ - \/W : 1a @6 vong

cua tryc tai tiét dién dang xét. g = /gf + gyz - 14 goc xoay cua truc tai tiét dién dang xét; fy, fy

1a chuyén vi cua truc theo phuong x va phuong y tai diém dang xét; 6x, 0y 1a goc xoay cua
truc trong mat phing yoz va xoz tai diém dang xét.

Tri s6 bién dang udn cho phép duoc xac dinh theo diéu kién lam viéc cu thé cua truc.
Do cing vig cho phép [f] cua truc chinh bom nudc cap noi chung, trong ché tao may,
khéng qua 0,0002 + 0,0003 khoang cach giira hai gdi tya. Goc xoay cua truc tai chd 1ap 6
truot khong duogce vugt qua 0,001 rad. Nhu vay, ta co:

[f] = (0,0002 + 0,0003).1 = (0,0002 + 0,0003).2746 = 0,5492 + 0,8283

Do vdng va gdc xoay cua truc bom nudc cap tai tiét dién nguy hiém, phuong phap
nhén biéu do Veréxaghin: Ak —Mm x'M_K _ Z % Qn,

Trong d6 My 1a biéu dd mémen do tai trong; M K biéu dd mémen do lyc 1 don vi; Q

14 phan dién tich trén biéu d6 mémen My; 77, 1a tung do trén biéu dd M_K {ing V&i trong tam
dién tich Q trén d6 mémen My

Noi dung thir 2: Nghién ciru thiét ké bac truot [1,2;4]

- D3t van dé

Hién nay ¢ nudc ta, trong cac nha may nhiét dién than, san xuét vat liéu xay
dung,... co nhiéu thiét bi su dung 6 d& duoc boi tron ma sat uét. Do vay, c6 nhu
clu 16n vé thay thé mai va phuc hdi bac. Céc loai bac ¢& 16n, tai trong cao tir vat
lidu babit 583 hoan toan phai nhap ngoai. Trong thiét ké mdi hodc phuc hdi bac cho
6 d& thuy dong hay thuy tinh thi viéc tinh toan khe hé cho 16p mang dau 6 13 mot
van d¢é rat quan trong.

- N6i dung nghién cuu

+ Chiéu day mang dau [1]:

Chiéu day nho nhat cua I6p dau béi tron trong bac boi tron thuy dong (Hinh 10)
dugc tinh v6i nhitng gia thiét sau: Cac bé mit ma sat khong bién dang; do nhét cua chét boi
tron khong ddi; khong co su chay chat bdi tron ra canh 6 tir viing ma sét.
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D
d
1

L —

Hinh 10. So @6 chiéu day nhé nhat I6p dau béi tron [1,4]

Cac ky hiéu trén hinh 1: F; - tai trong hudng tim; @, — goc tai trong; e- do Iéch tam; D-
dudng kinh bac (R = d/2); d- duong kinh truc (r = d/2); O = D-d — d6 ho duong kinh; A =
R-r o ho bén kinh; y, = DT‘d :g - do ho tuong dbi; y = % 14 d6 léch tam tuong déi.

Gia str ngdng truc chiu tai trong hudéng tdm F. Khi truc chua quay, 1é€ch tdm véi tam
bac mot khoang e. Khi truc quay véi van téc du Ién, ngdng truc duge ning hin 1én, tai
trong F dugc can bang véi ap luc sinh ra trong 16p dau (Hinh 10). Bac luc nay lam viéc voi
ché do boi tron ma sat w6t [1,4].

Diéu kién co ban dé hinh thanh va ton tai I6p boi tron, ngan cdch cac bé mat lam viéc
cua truc va bac. Su thay ddi ap suét trong I6p boi tron dwoc xac dinh theo phwong trinh
Reynolds. Bac c6 dudng kinh trong D 16n hon duong kinh truc d. O trang thai chua lam
viéc (truc dimg yén), truc va bac léch nhau mot khoang ding bang A, khe hé hinh ném
(Hinh 1iém). Khi vén toc vong ciia ngdng truc dii 16n, trong I6p boi tron hinh thanh ap suat
dé nang ngdng truc 1én khoi bac, trén 16p dau mong trén Hinh 10 trinh bay vi tri cua truc
trong bac véi ché d6 ma sat uét va su phan bd ap suét theo tiét dién ngang cua truc. Vi tri
cua truc duoc dic trung boi 2 toa do: goc gitta phuong cua tai trong tac dung 1én & va
duong thang di qua tim ngdng truc va bac ¢a va do léch tam tuyét ddi e. Dé tinh toan ding
cac ky hiéu sau day: Khi 6 chua lam viéc, do léch tim tuyét ddi e bang do ho ban kinh 4 =
R - r. Khi 6 lam viéc & ché do ma sat u6t, do léch tim nho hon do hé ban kinh A. Ti sb gitra
d6 léch tam tuyét ddi e va do ho ban kinh A goi 1a d6 léch tam twong ddi:

e 2e

e

=525 A (1)

) thay doi va ¥ =1 khi tim ctia ngdng truc va bac tring nhau.
Chiéu day h cua I6p dau tai tiét dién tng vi goc ¢ ¢6 chiéu day:
h:g+ec05(p=§(1+lc05(p) 2
Chiéu day 16p dau tai tiét dién tng véi goc @m tai diém p = pmax co:
h, =g(l+;(cos¢7m). 3)

Trong d6 ¢m 1a goc ¢ tai Pmax
Chiéu day nho nhit hpin ciia 16p dau nam trén duong ndi tam tai @ = 180° [1]:
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) 5 d
hmm:5_‘3:5(1_75):’//5(1_1)' (4)

Thong thuong, bac duoc tinh toan véi gia thiét 1a chém dau chodn mot nira cung tron:
@2— @1 = 180°. Ly thuyét boi tron thiy dong duoc xay dung dua trén cac gia thiét do nhét
cua lép bdi tron khong ddi, truc va bac khong bién dang, cac duong tdm cua ngdng truc va
bac tuyét ddi song song va bé mit ngdng truc va bac c6 hinh dang tru 1y tuong, phuong
trinh Reynolds trong hé toa d6 doc cuc, véi cac quan hé:

dx =0,5d.dg; v=0,50d; h=060+ ycose);h, =Al+ ycose),
Trong d6 hy- bé day mang boi tron tai diém ap lyc 16n nhit.
1+ ycosg,) o y(Cox@—cosg,,)

w
dp =6y L X8 4, _g
P 'ux//z @+ ycosp)® LRV @+ ycosp)®

r 2 - 4 - . (p
®- VAan toc cua truc. Tong ap luc tir g1- @ tai tict dién ung véi o: P = Id ,

Kha nang tai cua 16p dau trong 6, nghia 13, tai trong hudéng tim F ma 16p dau c6 thé
chiu dugc, duoc x4c dinh bang tich phan hinh chiéu cua ap suat p(p) 1én phuong cua tai
trong ngoai c6 ap sudt thuy dong chan cung tir @1 dén @2 va c6 chiéu dai 1a chidu dai 6):

Id ¢ . Id% %
=—j p(p) cos(180 —rp—wa)drp=gfIdp[—005(¢+wa)]d‘/’=%d'so
(2R

(®)

J.J-;((COSga cos¢,) do[-cos(p, +p)]de

@+ cos )®
¢ goc chat tai (Hinh 1); tri s6 S, (Somerfel) 1a ham sd twong quan phu thudc cua cac
thong sb lam viéc cua 6. Heé sb S, dai luvong khong thir nguyén, phu thudce vao ti s6 1/d va
yxac dinh bang phuong phap tich phan db thi, ta c6:
F v _py
o et ©®)
d ww o

. \ F
Pm 4p suat trung binh cua dau, p,, = a N/m?; i — d6 nhét dong luc cua dau.

Do

Dy — ——

I

|

o ¥
= x 1 x

Hinh 11. Quan hé giita s6 Somerfel, So (trén do thi la ®g) va dé léch tam twong doi ciia 6

Vé trai cua (6) 1a ham s6 chi cua mot bién 1a d6 léch tim twong dbi y (cac toa do ¢1 va
@2 x4c dinh tir cac diéu kién bién), nén c6 thé tinh dwoc trude va lap thanh bang hodc do thi
Pmlp

nhu hinh 2. Vé phai cua (2) goi la sé6 Somerfel: S, , trong d6 ®r duoc thay

bing So.
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Bang 2.1[4] cho cac gia tri So, phu thudc vao chiéu dai twong ddi I/d va do léch tim
tuong d6i y cua o, co xét dén ddc diém chiéu dai 6 c6 han (dau bi chay ra ngoai) va trong
trudng hop @, —¢, =180°. D¢ x4c dinh A , cin xdc dinh S,, sau d6 dua theo S, tra

min ’
bang tai lidu [4] dé tim d0 léch tam twong dbi y, roi tinh A

+ Thiét ké do ho tuong dbi: Ché do boi tron bac 1a boi truon wét 6 thiry dong, tai trong
nang, van toc thap: c6 cac thong s6 duong kinh danh nghia ciia bac ciia bom nudc cap
®100 mm, van tc truc n = 3.000 vg/ph, tai trong T = 3.000 N, vat liéu bac: 583, vit liéu
truc 40CrNi, cac bé mit bac va truc duoc gia cong dat doi nham Rz 3,2-6,3 um.

- Ti sb giira chiéu dai truc 1 (tinh theo loai truc ngin) va duong kinh: chon I/d = 0,95,
tir d6, xac dinh duoc chidu dai phan tryc trén gbi | = (I/d).d = 0,95.100 = 95 mm = 9,5 cm

- Van tbc bac truot @100 = 10 cm: n = 3.000 v/ph; twong tng: v = 15,7 m/s

- Tinh d6 ho twong ddi so bo theo cong thirc [1,2]:

vy =0, 8.10°%v** =0,8.10°%15,7°* =0,16.10"°

Tir két qua trén tinh dugc do ho so bo ding dé chon ché do lap ghép 1a

Sy, =¥,d= 0,16.10°%100=0,016mm.

Nhu vay d6 ho tuong dbi: W= é = % =1,65.10"

d 100
d, coi la duong kinh danh nghia cua lip ghép va do ho so bd 5sb, theo [3, 4] dé chon

lip ghép c6 tri s6 d6 hd trung binh gan nhit voi 5Sb. Ché dd lap ghép duoc chon theo day
tuong dwong H8/f8 va biang noi suy, dung sai cia bac H8 100 (trén +0,20; dudi +0,11)
dung sai cua truc: (trén -0,00; dudi -0,022). Vay khe hé truc — bac f8 100 c6 cac do ho
trung binh cua lip ghép 1a: &p = 1,12 mm.
2.2.1.2. Kiém nghiém vé dp sudt p va tich s6 pv

- Chon loai dau: Gia thiét nhiét 6 1am viéc so bo ciia dau 1a t = 50°C, chon loai dau
cong nghiép 30, co khdi luong riéng & 20°C 1a y = 0,89 g/cm? va ¢ d6 nhét dong luc p =
26 = 0,026 Ns/ m” . Nhiét dung riéng cua dau béi tron C =2 &j/ (kg°C); hé sb toa
nhiét qua than 6 va truc k; = 0,06 kW(m*>.°C)).

. F. 3.000
- Tinh & Atp: p=—="""" _34KG <[pl=45KG 5
fnh dp sudt p: p={ =" - =3 G/ 2 <[p]=45KC/ . [5]
- Kiém nghiém diéu kién vé tich s pv:

Fzdn  3.000.3,14.10.3000.
V=T = ’ =11KGm <[pv]=60KGM [5]
PV = $0.1000.d1 60.1000.10.9,5 Awmzs [pv] 4st

Nhu vay, ca 2 diéu kién vé ap sudt p va tich sé pv dugc thoa man.

2.3. Ban lu@n khoa hoc két qud tinh todn bac triwot
Ap dung 1y thuyét tinh khe hé cho chiéu day 16p dau béi tron 6 truc - bac may nghién
than véi cac thong sb ky thuat: S6 vong quay n = 3.000 vg/ph (v = 15,7 m/s); dudng kinh
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truc ®100 mm va chiéu dai tiép xtic truc 95 mm. Can ctr khe ho da chon ché do lap 1a
H8/f8 c6 mién dung sai O min= 0.131; O max= 0,20 mm. D¢ hé trung binh cho loai 6: 0,165
mm. ® 100 mm c6 d6 ho nodi suy 8y = 0,165 mm = 0,0165 cm. So sanh véi d6 ho caa bac
tai nha may cta nudc ngoai trong diy chuyén tai Cong ty Nhiét dién Cao Ngan 1a 0,167
mm thi két qua tinh va chon d6 hod cia dé tai 1a phi hop. Van dung 1y thuyét vé tinh d6 ho
tuong d6i cho 6 dang bac ma sat w6t tinh dugc y = 0,856.10° mm dé ¢ co s chon ché do
lip H8/f8, x4c dinh d6 ho danh nghia cho cip bac - truc ciia may bom nudc cap ®100x95
la 0,165 mm. So sanh véi d6 hd cua cap truc - bac méi nhap tir nudce ngoai ctia cung ching
loai may bom nudce ¢6 d¢ hd & = 0,167 mm. Nhu vay, phuong phap tinh toan phu hop.

3. Két luan chung

- Pé tai da giai ma cong nghé tir bom nudc cap cliia nudc ngoai tién tién va da thiét ké
dugc ban lp ciia bom nudc cip cing véi yéu cau ki thuat quan trong cho cong tac thiét ké
bom nudéc cap.

- Trén co so giai ma cong nghé tir bom cta nudc ngoai, di tinh toan, thiét ké duoc 2
chi tiét quan trong nhét 14 tryc chinh va gbi d truc chinh cta bom.

- Tir giai ma cong nghé da thiét ké duoc bd bac truc véi viée tinh toan khe hé giira
truc - gdi d&. D6 1a co so tao mang dau hmin cho cip bac - truc 1a yéu t6 quan trong dic biét
ctia ché do boi tron va tudi tho cua cip ma sat va 1a tudi tho ciia bom nude cap.

- Cap bac - tryc da duogc ldp dong bo voi bom nhap tir nude ngoai va chay trong thuc
tién san xuat, dat dugc cac chi tiéu chat lugng co ban twong duong bom méi.
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