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CO' SO TiNH TOAN BE CHON GOC NGHIENG CAN THIET
KHI DOA HOAC DPAT NGHIENG BAC SAU TRUC CHAN VIT
TRONG DINH TAM HE TRUC TAU THUY

Basis of calculations to choose the necessary angle of
declination for boring or angling the aft-bearing of propeller
shaft during the time to define the center-line of shaft system.
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Tém tdt:

Bai bao trinh bay mét trong nhitng phuong phap xéc dinh biéu dé tai trong tac dung trén
dién tich tiép xtc cla bac d& va truc chén vit, ttr dé lam co sé dé chon géc nghiéng cén
thiét khi doa hodc dat nghiéng bac sau truc chén vjt trong qué trinh dinh tdm hé truc tau
thdy cé Ion.

Abstract:
The article shows one of methods for defining the chart of impact load on the contacting
area of shaft bearing and propeller shaft, thence it will be basis of choosing the necessary
angle of declination for boring or angling the aft-bearing of propeller shaft during the time
to define the center-line of shaft system.

Gbi d& truc chan vit |a mét chi tiét rat quan trong, né déng vai trd quyét dinh dén sy lam
viéc tin cay cla hé truc tau thdy. Trong thiét ké, sau khi tinh chon vat liéu va kich thuéc dworng
kinh bac, ngudi ta st dung céc céng thirc Quy pham Dang kiém [5] dé chon chiéu dai, sau khi ché
tao thwong lay tiéu chudn d6 6 van va dd con clia bé mat bac lam tiéu chuan kiém tra va khi 1&p
dat thwong dat tam bac tring tam truc. Thuwe té cho thy, trong qué trinh hoat déng do hé truc bj
ubn do trong lwong ban than va cac chi tiét treo trén truc. Do vay, mét trong nhirng van dé quan
trong trong qua trinh dinh tam hé truc tau thay 1a phai d3m bao dién tich tiép xuc cua truc va bac la
I&n nhat va tai trong tac dung trén gdi d& truc chan vit dwoc phan bé dwoc déng déu. Dac biét gbi
truc trong &ng bao gan chan vit can phai dwoc chu y hon cé do:

-Trong lwong cla chan vit gay ra sy bién dang udn rat Ién & phan truc dau tw do gan
chan vit;

-Do udn Ién chia truc doan treo chan vit (congxcon) sé gay ra dién tich tiép xdc cta bac c6
xu hwéng chuyén vé mép sau clia bac, tir d6 lam gidm rat Ion dién tich tiép cua truc véi bac d& va
c6 s tap trung (rng suat tai mdt vang nho;

- Puwong tam cua truc va dwdng tam ctia gdi truc c6 thé bi l1éch, do bién dang cla vé tau
cling nhw sy dich chuyén cla céc gobi;

- Sau khi tryc dwoc 18p rap vao vi tri gbi d&, thi khéng thé diéu chinh dwoc vi tri gbi va
khe hé 18p rap va viéc kiém tra ciing rét khé khan.

Vi vay céan phai tinh toan, xac dinh truwéc biéu d6 phan bé tai trong trén gbi d& va gia tri
I&n nhét cGa nd dé kiém soat qua trinh thiét ké va dinh tam hé truc mét cach hop ly, ddm bao rang
gdi truc lam viéc tin cay trong cac diéu kién khai thac cla tau.

Theo céc khuyén céo dwoc chi dan trong tai kiéu [2, 6, 7], doa bac hoac dat nghiéng gbi
truc mdt goc nhét dinh so v&i dwéng tam ly thuyét cha hé truc (khi géc nghiéng tinh toan Ién hon
0,3.10-3 rad), la mét trong bién phap tich cwc lam téng dién tich tiép xdc cla truc véi bac va gidm
dwoc gia tri tai trong phan bd tac dung Ién bé mat bac. Do vay trong tinh toan thiét ké& hé truc va
gbi d& truc can xac dinh dwoc goc nghiéng trén va hé sb tang tai trong do sw phan bd ap luc
khéng déu trén gbi. Trong qua trinh l1am viéc, trong lwong cla ban than truc va céc thiét bi gan trén
truc va cac ngoai lwc tac dung 1én truc sé tac dung 1én cac & 8. Theo so db b tri, ding cac cong
thirc clia stre bén vat liéu cé thé xac dinh dwgc mé men va phan lyc tac dung trén céac gbi d& [1,3].
Trén mét gbi, quy luat phan b ctia &p lwc trén 6 d& tuan theo quy luat [4]:
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O Py iy gdh (N
o9 op’ 0y oy de

Trong do:
- ¢ - goc tiép xuc gitra truc va gbi truc, rad;
- y- chiéu dai dién tich tiép xuc trén dwdng sinh cla bac, m;
- h - khoang céch gilra b& mat ngoai clia truc vé&i bé mét trong clia bac tai vi tri dang xét, m.
H=g=l+)(c05(p,
Trong do:

- h- khoang cach tuong déi gitka b& mat ngoai cila truc véi bé mét trong clia & d& tai vi tri
dang xét,

. €
- x- d6 léch tdm twong doi gitra truc va bac, dwoc xac dinh la: y = g; v&i e- dd léch tdm

dl_dZ

gitva truc va bac truc, mva 6 =

, (di- dwdng kinh trong cla bac, m; d,- dwong
kinh cla truc, m),

Iy y

y - chidu dai tuong dbiva y = v6i r- ban kinh ciia truc,
r

2

- B - &p lyc tuong déi tac dung 1én & 4o, dwoc tinh theo cong thirc p = po , (n- d6 nhot

cdia cong chat boi tron truc, thong s6 nay phu thudc vao nhiét dé ctia dau bdi tron truc; v-
toc do6 trwot cla truc; p- ap lwe tac dung 1én 6 d6.

Do ap lwe twong déi tai cac mép cla gbi d& truc (tai toa dd ¢ va ¢, cho hai dau dién tich tiép
x(c) la bang khong va dao ham clia ap Iwc tai g, 1a bang khong day chinh 1a diém ubn cia d6 thi,
nén diéu kién bién ctia phwong trinh (1.1) bao géom hé phwong trinh:

plo,y=+41=0
ple=¢,,y]=0

N = (1.2)
ple=¢,,y]=0

9P o=, (y).y1=0
op

Trong d6 = I/d 1a chiéu dai twong déi.dién tich tiép xic. Viéc gidi phwong trinh vi phan
(1.1) c6 nhiéu phwong phap khac nhau, & day str dung phwong phap sai phan dé giadi véi thuat
toén sau:

Néu ta dat mot d6 thi dang luéi trén bé mat trong clia bac v&i mién xac dinh cla khéng
gian bai todn 1a mién chi nhat xac dinh b&i hai diém (0,0) va (o, ¥ ). Chia khdng gian nghiém nay

lam (n+1)x(n+1) phan béng nhau, khi d6 dao ham bac 2 cla B theo ¢ va 9 xac dinh theo cong
thive:

op. 1~ - -

(d(pg)i,j Zk_z(pm,j —2p;; +Pigj) (1.3)

op. 1~ = -

(dTE)i,i =|_2(pivi+1 —2p;+Pija) (1.4)
y

Trong do:
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- k- buéc theo géc, rad; |- bwdc theo chiéu dai, m; i,j- vi tri tinh 4p suét.

Pao ham bac mét cla _p theo ¢ xac dinh theo cdng thirc:

op 1 — —
(%)i,j :E(pm,j - pi—l,j) (1.5)
Thay céac phuong trinh sb (1.3), (1.4), (1.5) vao (1.1) duwoc:
& Py b PGP (P T P)+ fi =0 (1.6)
Céc hé sb aj; bij; cij; dij; fij xac dinh theo:
ai :i M, (17)
Jk? o 2k(+ xcosg; )
1 1
y :F_F’ (1.8)
3ysing. .
Cij :iz_ Sy : (1.9)
ok 2k(@+ ycose ;)
1
di,j :r?’ (1.10)
6ysing, ; (1.11)

ij

- L+ xcosg, )’ ’
@iy =P+ ik. (1.12)

Nhuw vay, phwong trinh (1.6) ciing véi cac hé s6 (1.7 - 1.12), va diéu kién bién (1.2) la dang

khai trién ctia phwong trinh vi phan (1.1). S dung phan mém Matlap giéi hé phwong trinh trén ta

thu dwoc biéu d6 phan bb tai trong trén bé mét bac truc. Ap dung tinh cho hé truc chan vit tau hang
Diamond 53000 DW, gom mét truc chan vit va mét truc trung gian, v&i cac théng so chinh:

- Truc chan vit cé chiéu dai: 5974 mm, dwdng kinh co ban: 460 mm va dwong kinh truc tai
bac d& trwéc / sau: 469/472 mm.

- Bac truc chan vit gdm bac trwdc va bac sau, nhan hiéu: Kobelco ( Nhat ban):
Bac trwdc: chiéu dai: 400 mm, dwong kinh mat trong: 472 mm.
Bac sau: chiéu dai: 940 mm, duwdng kinh mat trong:  469.8 mm

- Chén vit c6 dwdng kinh: 5900 mm, trong lwgng: 15228 kG,

- Truc trung gian c6 chiéu dai: 6340 mm, dwong kinh: 385 mm, dwong kinh tai gbi d&: 390
mm, truc trung gian dwgc dat trén 1 goi d& co chiéu dai : 700 mm

- So dd bd truc:
Gs Mo q M

M, M,
™ N N

La Ro R1 M1 Rs2 R3/N 3
R R

. - Khi coi vj tri dat phan lwc va mé men trén goi ’sé 0 cach mép sau cla bac la 470 mm
(bang dwdng kinh cla bac tai vj tri d6), Cac kich thwéc bo tri (mm) la:
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Lo Ly Ly L, Ly
1250 1000 4150 5574 1340
Tinh dwg'c md men va cac phan luc trén cac gbi la:
0 1 2 3
M (kG/cm) -1624851,95 68240,92 -461706,64 201534,01
R ( kG) 23651,01 1320,52 10416,03 -4074,37

V&i cac sb liéu trén giai hé phwong trinh, tinh cho géi sau (0) nhan dwoc cac két qua sau:
- Ap lyc trung binh tinh trén chiéu dai gbi khi coi tai trong phan bb déu, tinh theo cdng thirc:
= Ri/(0,9. n.L; .d) [3, 9] (trong do n - hiéu suét lam viéc cta gbi thworng chon 1a 0,9; d- dwdng
k|nh gbi), taco: pi= 4,34 kG/cm?;

- Phan tich biéu d6 phan bd &p luc ta thay: ving phan bé tai trong trén bac thanh el|p, Iéch
nhiéu vé phia sau cla bac (phia chan vit); géc ¢max - goc tiép xUc 1&n nhét gitva truc va gbi truc la
1,5404 rad, nhé hon gia tri chon trong chiéu réng tinh cla dién tich tiép xdc gida bac va truc trong
[2] 1a bang dweérng kinh truc (hay ¢ = 2 rad); chiéu dai dién tich tiép xdc cta bac va truc 140,675 L;

- Gia tri ap lwc Ion nhét phan bd trén bac 14 pmax = 7,531 kG/cm?, I&n hon so véi gia tri tinh
trén.

Duwa trén két qua tinh toan trén déy va hinh dang cta biéu d6 phan bd ap suét trén bac cho
phép chung ta danh gia dwoc do bén cla bac d& truc va cing voi gia tri goc xoay cla truc do ubn
tai vi tri 90| dé lwa chon dwoc géc nghiéng can thiét khi doa ho&c dat nghiéng bac sau truc chan vit
nham giadm bét sw tap trung tai trong tac dung trén gbi d& phia sau cla truc.
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