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1 Nomenclature

anom

a

b

C

Dy,
Dy(A1)...(A2)...(A3)
Dy(F1). .. (F2)

hy, h,
Imin

Lnax
ID,in
1D,
ID(F)snax
ID(F)in

ki

L,
Lg

DO chénh nhiét do

Chiéu dai danh nghia cung tron
Chiéu dai thyc té cung tron
Chiéu rong thanh cé dinh

Do dai day cung

Puong kinh 6 d& bac truc (danh nghia)

Pudng kinh 6 d& bac sau (Doan 1)...(Poan 2)...(Poan 3)

Pudng kinh 6 d& bac trude (Poan 1)...(Poan 2)
Puong kinh truc (danh nghia)

Tai trong goi d&

Luc ép

Gid tri thiy dong lwc hoc

Kich thudc ranh boi tron

Do doi 1ap ghép (tai thiéu)

Do doi 1ap ghép (tdi da)

Pudng kinh trong bac (ti thiéu)

Puong kinh trong bac (t6i da)

Pudng kinh trong bac sau 13p dat (max)
Pudng kinh trong bac sau 13p dat (min)
Do dich tam ranh nudc lam mat

Do léch tam ranh nudc lam mat phia dudi
Do léch tam ranh nudc lam mat phia trén
Chiéu dai bac sau

Chiéu dai 6 d& bac
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Lr Chiéu dai cla bac truwdc

Ly Chiéu dai bac truc ldi

Ly Chiéu dai clia bac chét 13i

Ls Chiéu dai thanh bac

m Dai dung sai gia cong

n Téc dd quay

OD,,,. Pudng kinh ngoai cta bac d& (maximum)
oD, Pudng kinh ngoai cta bac d& (minimum)
p Ap lwc cla bac

Q Luu lugng nudc

R, Khe hé boi tron nho nhat (hwéng tdm)
R(F)max Khe hé boi tron Ién nhat sau khi 13p dat
R(F) i Khe hé boi tron nhd nhat sau khi l3p dat
) Ban kinh ranh nudc lam mat bén dudi
Ty Ban kinh ranh nwdc lam mat bén trén
Ty Ban kinh ranh nwdc lam mat

S S6 ranh nuwdc lam mét

T, Nhiét do gia cong

Toin Nhiét d6 khai thac t6i thi€u

v Van téc

w, Chiéu day thanh bac (d@ xuat)
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2 Gidi thiéu
ACM Composites 1a nha san xuét va cung cap vat liéu tdng hop hang dau thé gidi va bac phi kim loai cho

nhiéu nganh céng nghiép.

Trong gan ba muoi ndm, ACM Composites d3 phat trién, san xuat, cung cap va ng dung vat liéu composite
vao cdc thi trudng bao gdm cong nghiép, nha may, dudng sat, hang hai va cong trinh ngoai khoi.

Chiing ti c6 thé cung cap cac san pham dugc gia cdng hoan thién bao gdm bac tron, bac mat bich, vong dém,
tdm dém, thanh d&, vong chdng mon, dai mon va bac hinh cau. Ching toi ciing cung cap vt liéu & dang tdm hodc
dang 6ng dé gia cdng cudi cuing cho khach hang.

ACM Composites cung cap nhiéu loai vat liéu khdc nhau dp dung cho cac ing dung va moi truong
khac nhau va van hanh theo hé théng quan ly chat lwgng 1SO 9001: 2008.

~2)

v

UKAS

MANAGEMENT
SYSTEMS

229
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3  Ungdung

ACM L2 Marine ACM L2 Marine la vat liéu chiu lyc tong hop chiu tai cao dwgc ché tao déc biét cho cac (ng
dung moi truong bién. N6 bao gobm chat gia c6 bang vai tdng hop duwoc ngdm tdm véi nhya nhiét ran va
chat boi tron ran.

Vi d6 trvong nd trong nudc hau nhu bang khdng va hé s6 gidn nd nhiét rat thap, L2 Marine phu hop véi
cac diéu kién hoat dong va mdi trwdng 1am viéc cla banh 14i va 6 truc co thé 1a nudc, dau, m& boi tron
hodc diéu kién khd. Vat liéu dugc phat trién dé cai thién hiéu sut, tudi tho cao hon, hoat dong khong can
bdi tron va gidi phap 1ap bac khong can bao dudng.

L2 Marine 13 vat liéu composite duy nhat dwgc cho phép dé hoat dong nhu 6 truc banh i trong diéu kién
am wét va kho & ap suat chiu luc 18n dén 10 MPa. Dugc céc té chirc tir nhidu hiép hdi hang dau trén thé
gioi danh gia va c6 thé duoc tim thay trén trang web cla ching tdi.

ACM L2 Marine d3 dugrc thlr nghiém va chap thuan cho cc (ng dung 6 d& dng bao truc va d3 duoc chirng minh [a
mang lai hiéu sudt vurot troi vé dd mai mon, tudi tho kéo dai va d6 mon truc thap so vdi cc vat liéu 6 truc chan vit boi
tron bang nudc khéc.

ACM c6 nhiéu kinh nghiém cung cap bac L2 Marine cho nganh cong nghiép hang hai va ngoai khoi trong
nhiéu ¢ng dung bao gdbm bac truc I4i va thiét bi Iai, bac truc chan vit dwoc boi tron bang nudrc, bac cho hé
thdng t&i neo, bac cau truc, hé thong thuyén clru sinh, tdi, con 1an dudi tau bac, neo ngoai khai, v.v.

Sach huéng dan nay hudng dan vé thiét k& bac truc I4i va bac truc chong chéng dworc boi tron bang nwéc
va chi dp dung cho vat liéu ACM L2 Marine. Déi véi céc (tng dung khéc va cac vat liéu ACM khéc, vui long
tham khao S8 tay K§ thuat Chung ACM (DM1). N6 dv dinh dugc si dung véi su cdng tac cla nhan vién ky
thuat ACM hodc bdi nhitng ngudi duoc dao tao thich hop va quy dinh cla ding kiém lién quan cling can
duoc ké dén.

winches deck equipment
fairlead roller
lifeboat
launch
stern roller
stern tube rudder
acm COMPOSITES ACM-DM2, Issue 3.94, Page8
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4 Vat liéu ACM L2 Marine

4.

=

Péc tinh cua vat liéu

Tinh chat vat ly dién hinh duoc dwa ra dudi day nhu hudng dan. Do cau tao cla vat liéu, dv kién sé co
nhitng thay d6i vé dac tinh.

Table 1: Dac tinh cla vat liéu ACM L2 Marine

[Above values are typical and are tested according to the relevant BS EN ISO standard|]
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Table 2 dudi day so sanh cac dac tinh quan trong cla vat liéu bac ACM L2 Marine vdi cac dac tinh quan
trong cla vat liéu thay thé.

Ung suat nén

Do clrng Rockwell 70 (HB)

Su trrong nd trong nudc % < 0.15 0.15

Kha nang lap lanh bang nito 1dng

Nhiét do tdi thiéu -150 -150 -6

Dang kiém chap thuan cho chay kho

Table 2: So sdnh ACM L2 Marine védi cac vat liéu thay thé khéc

[Above values are typical. Valuesfor ACM L2 Marine are tested according tothe relevant BSENISO
standard]
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4.2 Sutreong né
Do trwong nd trong nwdc la mot yéu td quan trong can can nhic di véi vat liéu hang hai. Khong gidng nhu
nhiéu vat liéu & truc banh 13i va 6ng bao truc khac, ACM L2 Marine hau nhu khdng truong né trong nudc

do d6 khong bi giam céc dic tinh co hoc do hap thu nuwdc. Gid tri d4 nhd khong déng ké va do d6 né khong
duwoc xem xét trong cac tinh todn tiép.

4.3 Sw mai mon

ACM L2 Marine 1 vat liéu composite duy nhat dugc chip thuan dé hoat dong nhu 6 truc banh lai trong
diéu kién bdi tron va kho réo. Trong diéu kién van hanh khé trong ¢ng dung 6 truc banh 14, ACM L2 Marine
cho thay d6 mai mon thap hon nhiéu vat liéu canh tranh.

0.12

0.1
0.08 |
0.06 |

0.04 |

Wear/mm/10,000 cycles

0.02 7

ACML2 Marine Molybdenum Filled UnlubricatedPhenolic Molybdenum Filled Elastomeric
Phenolic Polyester

Figure 1: So sdnh mai mon khi chay & diéu kién kho
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Trong (*ng dung bac truc chong chdng dugc boi tron bang nwdc, ACM L2 Marine cho thay sy mai mon trong nuwéc
bién cé san it hon déng ké so véi cac lwa chon thay thé dva trén chat dan hoi canh tranh.

11 //
10
0.9 o
0.8 // [ |astomer
0.7 // L2 Marine
06 /
£ e
£ os /
3 .
=

o I
| yd

0.1

0.0 / |
0 10 20 30 40 50 60 70 80 90 100
Time /hours

Figure 2: So sdnh mai mon trong nwéc bién ¢ hat san

[Test parameters: Bearing pressure 0.48 MPa, stainless steel (EN I1SO 316) shaft diameter 50 mm, shaft speed 55
rpm, water flowrate 7.5€ min, silica particles of size specified by MoD]

4.4 Quy dinh VGP & (EALs)

Cac quy dinh vé gidy phép chung clia vé Tau (VGP) ndm 2013 yéu cau s* dung chét bdi tron khong gay hai toi moi
trwong (EAL) do dau tran ra mat bién cho tau trir khi khong kha thi vé mat k§ thuat. Muc dich cla yéu ciu méi nay
la gidm tac dong moi trwong clia viéc thai chat boi tron [én hé sinh thai bang cach ting cuong st dung EALs cho
cac tau hoat dong trong vliing bién clia Hoa Ky. Theo thdi gian, nhitng quy tac ndy hodc cac quy tic twong tu lién
quan dén EALs cd thé s& duoc ap dung trén khap thé gioi.

Chat boi tron nén duoc st dung trong nhiéu loai thiét bi, bao gdbm 6ng bao truc, banh l3i, bd gidm
lac, chong chéng dong co day, con lan dudi va bat ky thiét bi co khi ndo chiu ngdm nudc nhuw may
nao vét va gau xuc. RO ri dau tir cac 6 truc 6ng bao truc dugc bdi tron bang dau tirng duwoc coi la binh
thudng nhung khdng dugc phép theo quy dinh cla VGP trir khi s& dung EALs. Nhiéu hiép hoi lén va
ban than cac quy dinh clia VGP Ung hd bac truc chan vit dugc boi tron bang nudc bién nhu mot giai
phap thay thé.

Ngudi st dung ACM L2 Marine di trudc mot budce so vai VGP va bat ky quy dinh nao trong twong lai.
Cac loai vat liéu ACM hoan chinh, bao gém ca L2 Marine, hoan toan tuong thich véi EALs.

acm COMPOSITES ACM-DM2, Issue 3.94, Page 12

Sales@acmbearings.vn



ACM Composites Rudder& WaterLubricatedSternTubeBearing Design & Procedures Manual

Cac dic tinh cla vat liéu duoc gilt nguyén va khong cd su suy giam chat liéu ACM khi ti€p xuc véi cac
loai chat bdi tron nay. Hon nita, trong nhiéu &ng dung, vat liéu ACM c6 thé chay khd hodc két hop
v@i EAL tu nhién - nudc.

4.5 Kich thwéc phéi tiéu chuan

V4t lidu ACM Composites cd thé dwoc cung cap nhu |3 cdc san phdm duoc gia cdng hoan thién hodc dng va tam
dudi dang ban tinh. Pham vi kich thudc tiéu chudn duoc dua ra dudi day; kich thude khong tiéu chuan
cling cd san.

Puong kinh trong nhé nhat /mm 12 Puong kinh trong nhd nhat /inch 0.5
Puong kinh ngoai I6n nhat /mm 2,000 Puong kinh ngoai I&n nhét /inch 78.75
Chiéu dai tiéu chuan /mm 450 / 670 / 950 (+/- 10) Chiéu dai tiéu chuan /inch 18 / 26 / 37 (+/-0.4)

Table 1: Kich thuwéc 6ng tiéu chuan

Chiéu day nho nhat /mm 5 Chiéu day nho nhét /inch 0.2
Chiéu rong tiéu chudn /mm 450 / 670 / 950 Chiéu réng tiéu chuan /inch 18 /26 /37
Chiéu dai I6n nhat /mm 2,000 (+/- 10) Chiéu dai I&n nhat /mm 78.75 (+/-0.4)

Table 2: Kich thudc tAm tiéu chuan width+/- 10 mm)

acm COMPOSITES ACM-DM2, Issue 3.94, Page 13
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5  Thiét ké& bac truc lai

5.1 Yéu ciu chung

Phan hwdng dan nay cung cap thong tin chung vé thiét k& bac truc lai bang vat liéu ACM L2 Marine. D4i véi
thiét k& bac truc chong chdng dugc bdi tron bang nudc, xem Phian 6.

P& 1am theo phuong phap tinh todn thiét ké bac truc i trong sach huéng dan nay, ban sé& can biét:

e Duong kinh truc va dung sai
o Nhiét do khai thac t6i thi€u

Pé& xac dinh kich thudc gia cdng cho slra chita, ban cling s& can biét:

e Dudng kinh 6 d& bac va dung sai

acm COMPOSITES ACM-DM2, Issue 3.94, Page 14
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5.1.1 Yéuciuveé 6 dd bac

Pudng kinh trong cla 6 d& bac truc phai dugc do tai it nhat ba vi tri doc theo chiéu dai, véi it nhat
hai phép do duoc thye hién & mai vi tri cdch nhau 90° va lay gia tri trung binh. Diéu nay dic biét
quan trong vdi cdng viéc stra chita.

Housing—\
]

Shaft

/—Bearing

Figure 3: Cau tao 6 d& bac truc l4i

Bac truc Iai ACM duoc 13p ép cé ddi doi véi 6 d& bac do tinh dan hoi cta vat liéu. 0 d& bac hinh 6 van
hodc hinh con déu dugc chap nhan néu sai s6 ndm trong gidi han cho phép (0,1 mm trén 100 mm).

Pé xuat nén st dung vong chin hodc khoan 116 tai & truc. Vat mép dé dan hwéng dwoc yéu cau trén
6 d& bac truc dé ngan chan viéc cao bac khi 13p ép.

5.1.2 Yéu cau veé truc

Truc hodc 4o boc truc ti€p xuc véi bac ACM L2 Marine khi dugc bdi tron bang nudc phai 1a vat liéu
chéng &n mon dé dam bao d6 mai mon thap.

Puong kinh cla truc phai khdng ddi trén chiéu dai ctia b8 mat 1am viéc cta bac truc. Do bong cla bé
mat truc téi dala 1,2 pmRa.

acm COMPOSITES ACM-DM2, Issue 3.94, Page 15
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5.1.3 Ap lwe cha bac

Ap lwc danh nghia cla bac dwoc tinh toan (pht hop véi cac quy dinh cla ddng kiém) bang cach st
dung phuong phap dién tich:

Ap luc cla bac trong cac (rng dung bac truc lai thuong bj gidi han bdi cac quy dinh dang kiém lién
quan tuy nhién ACM L2 Marine c6 kha néng chiju tai cao hon nhiéu va né nay nam trong kha ning cla
vat liéu.

acm COMPOSITES ACM-DM2, Issue 3.94, Page 16
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5.2 Thiét ké bac

5.2.1 Chiéu dai bac

Rudder& WaterLubricatedSternTubeBearing Design & Procedures Manual

Chiéu dai bac né6i chung s& duoc dé xuat theo quy pham hodc trong cac tinh hudng stra chita sé duoc xac
dinh bdi chiéu dai 6 d& hién cd. Chidu dai bac dién hinh la:

Lp(min) = D;
Lp(max) =1.5D,

5.2.2 Chiéu day thanh bac

Trong sta chita, d6 day cla bac truc s& duoc quy dinh bdi cac kich thwdc truc va 6 d& bac truc hién cé.

Doi vi thiét k& cac bac truc méi, chiéu day (mm) nén duoc tinh theo cong thirc:

w,=(0.035xD,) +2

Ngoai ra, d6 day bac duwgc dé xuat cd thé duwgc xac dinh tir biéu d6 dudi day:

60

50

40

30

Wallthickness/mm

20

10

Shaft Diameter /mm

Figure 4: D6 day thanh bac dé xuat
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Khi @6 day thanh t6i wu dwoc st dung, 100% d6 ddi [3p ép s& chuyén vao dudng kinh trong clia bac. Do day I6m
hon cd thé lam gidm do khép kin va dan dén khe hé van hanh 1én hon. Néu nghi ngd, hdy tham khao ACM.

Khi d6 day cta thanh bac duoc xac dinh, kich thudc 6 d& bac cé thé duoc tinh toan:

Dy =D+ 2w,

acm COMPOSITES ACM-DM?2, Issue 3.94, Page 18
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5.2.3 D0 doi lap ép cua bac

Bac ACM composite y&u cau dd déi 1ap ép 1&n hon bac kim loai do mé dun nén thap hon. Sy tac dong
cling phu thudc vao nhiét dd hoat dong t6i thiéu cla bac.

Muc do doi khi 1ap ghép ACM dé xuat nén duwoc tinh theo cong thirc:

2+0.056

_ _  )-0.12
1=Ds( —7o00

Trong
do:

5= T -Tonin

Figure 5 cho thay ddi doi Iap ép vi du d6i véi bac dworc gia cong & 20 °C cho cac nhiét do hoat dong
khac nhau.

6.0

\

—— -20°C

~
1 _—

#
— e
= L=

/ 20°C

4.0

w
o

Interference /mm

AN

~
o

/////
——

1.0

A\

0.0 |
200 400 600 800 1000 1200 1400
Shaft Diameter /mm

Figure 5: Doi ddi 1ap ép vdi cac nhiét do khai thac khac nhau khi dwoc gia cong & 20°C
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5.2.4 Khe hé bac

Viéc khe hd khi hoat dong thudng sé duoc dé xuat theo quy pham dang kiém.

Khi dinh tdm tét va su bién dang cla 6 d& bac 13 t8i thiu thi khe hd bac t6i thiéu dwoc khuyén nghi cho
ACM L2 Marine trong (rng dung bac truc lai dwoc thé hién trong Hinh 6 (dong dudi) va duoc dua ra béi:

R,un = (0.002D,) +0.1

N6i chung ACM Composites d& xuat mot gid tri |3 gia tri trung binh cla gid tri tdi thiéu duoc khuyén nghj va
céc gia tri tiéu biu theo quy dinh cla ddng kiém. Diéu nay duoc thé hién trong Hinh 6 (dong trén) va duoc
dwa ra bdi cong thirc:

R,in =(0.002D;) +0.55 (where R > 1.5 mm)

4.0

=
3.0 /
g
- /

20 / ‘
/ = Typical Clearance

DiametralRunningClearance/mm

15 Minimum Clearance
1.0
0.5
0.0
0 200 400 600 800 1000 1200 1400

Shaft Diameter /mm

Figure 6: Khe ha bac truc lai
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5.2.5 Dung sai gia cong

Table 3 cho thy dung sai gia cong dién hinh cla chung téi d6i vdi bac truc. Ban cé thé sir dung céc
dai dung sai clia riéng minh néu ching khac véi nhirng dai nay.

Table 3: Dung sai gia cong dién hinh va gia trim

5.2.6 Tinh toan bac truc lai

Khi d3 biét dudng kinh truc, dwong 6 d& bac, doi doi 13p ép va khe hé bac, kich thuwéc bac truc cé thé
duoc tinh theo cdc cong thirc sau:

OD,.,in = Dy (max) + 1,
0D,,0,=0Din+m
Lnax = OD oy = Dp(1min)
[Din = Ds(max) + Rin + lnax

IDmax =1Dmin+m

Bang tinh todn bac banh l4i cé san theo yéu cau.

5.2.7 Kich thwdrc lap dat
D6i véi bac ¢ doi doi [ap ép, dudng kinh trong sau khi [3p duoc dua ra boi:
ID(F)min = Dsmin = lrnax
ID(F)smax = IDmax = lmax
Khe h& sau khi 13p dwoc dua ra béi:
R(F)smin = ID(F )ynin - Ds(max)

R(F)max =1D(F)max_Ds(min)
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6  Thiét ké bac truc chong chéng bdi tron bang nudrc

Phan hudng dan nay cung cap thong tin chung vé thiét k& bac truc chong chéng bang vat liéu ACM L2
Marine.

6.1 Yéu ciu chung

D& thuc hién theo phwong phap tinh toan thiét ké bac truc chong chéng trong sach hwéng dan nay, ban sé
can biét:

e Duong kinh truc va dung sai

PE& xac dinh kich thudc gia cdng cho bac khi slra chita, ban cling s& can biét:

e Dudng kinh 6 d& bac va dung sai

6.1.1 Yéu cauveé 6 d& bac

Bac ACM L2 Marine yéu cau tiép xdc déu xung quanh chu vi véi 6 d& bac truc va doc theo chiéu dai cla
chdng. Bt ky 16 hodc hdc nao trong 6 d& nén dwoc dién day hodc dung 6ng 16t.

Pudng kinh trong cla 6 phai khdng di theo chiéu dai cda nd va dugc gia cong theo dung sai ISO H7 hodc

nho hon. D6 béng bé mit t8i da 13 1.6umRa. Dai vai cac bac truc dang dng dugc lap cé do dbi, mép 6 d& va
bat ky bac bén trong nao phai dugc vat mép dé ngan chin viéc lam xudc bac trong qud trinh 1ap dat.
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6.1.2 Yéu cauveé truc

Truc hodc 4o boc truc tiép xtc vdi bac ACM L2 Marine phai 13 vat liéu chdng an mon dé dam bao do
mai mon thap.

Pudong kinh ngoai cta truc phai khéng déi trén chiéu dai cla bé mat 1am viéc cla bac va duoc gia
cdng theo dung sai ISO h7 hodc nhd hon. D6 bong bé mit t6i da la 0.8 um Ra.

Trong thoi gian cap cang hodc trong thoi gian dai khong hoat dong, truc phai dugc quay bang thiét bj
via hé truc t8i da 30 phit moi 7 ngay dé ngan chan s tich tu cla sinh vat bién.

"

6.1.3 Ap luwc cha bac

Ap lyc danh ngha cla bac dugc tinh toan (phu hop véi cac quy dinh cla ding kiém) bang cach st dung
phuong phép dién tich:

Ap luc bac trong cac ¢ng dung bac truc chong chong thudng bi gidi han bdi quy dinh dang kiém tuy nhién ACM L2
Marine ¢6 kha ning chju tai cao hon nhidu va (tng dung ndy ndm trong kha ning clia vat liéu.
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6.1.4 Diéu kién thay déng hoc

D& cé hiéu suat va tudi tho tdi da, bac ACM L2 marine dwoc bdi tron bang nwéc nén dugc thiét ké dé chay
theo phuwong phép thly dong luc hoc. Téc d6 thay dong lwc hoc dwgc tinh toan dya trén céc gia tri v/ P
theo kinh nghiém va thay d6i tuy thudc vao ty 18 dudng kinh chiéu dai cla bac truc.

v

H=_—

P
25:1 1360
20:1 1700
15:1 2040
1.0:1.0 2380

Table 4: Gid tricda H
T6c dd truc t6i thiu cé thé duoc xac dinh bang cach st dung cac gia tri trén va cong thirc:

HP
D

n=60

Néu tau duoc van hanh trong thoi gian lién tuc dwdi téc d6 nay thi kha nang xay ra thay déng luc sé
khdng xay ra. Nhitng lic nay, t6c d6 mai mon bac s& tang 1én.

6.1.5 BOi tro'n va lam mat

Bac truc chong chdng ACM L2 Marine yéu cau boi tron bang nwéc bién. Didu nay thuong dat duogc bang
cach [am ngap tv do cac bac va 6 d& bang cach cung cap nudc [am mét dugc bom lién tuc cho dau phia
trwdc clia Ong bao truc. Lwu lvgng dong chay téi thidu duoc dua ra béi:

Q =0.15D,

Ap Iyc ddy may bom phai vuot qua ap suat thay tinh bén ngoai va tot hon nén I3p dit hé thong bom dv phong dé
ngan nglta mat luu lwgng trong trwdng hop méy bom chinh b hdng.

Nén st dung bd loc cé kich thudc mat lwdi 10 micron dé ngin chin sy xdm nhép cla cac hat mai mon. Can
st dung dong ho do lvu lwgng dé chira lwong nwde mat di.

Nhiét do cla ngudn nwédc khdng duoc vuot qua 40 °C (104 °F) va tot hon 13 13p dat cdm bién nhiét d§ dé
theo ddi nhiét d9 6 truc trong qud trinh hoat dong.
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6.1.6 Chdt ham va vong chin bac

C6 thé chidn dich chuyén doc truc & dau bac d& bang vanh hdm hoic vanh chan.

Binh thudng 13 bat cac vanh vao vj tri. Ngoai ra, vanh chin cé thé dwoc thiét k& nhw mot bo phan khong
thé tach roi cla 6ng bao truc duc lién, nhung vanh chin bén ngoai phai dwgc bat vit vao vi tri dé cho phép
3p bac truc.

Pudng kinh trong cta vanh phai phu hop véi tiét dién cudi cla bac truc ca vé dudng kinh va bién dang.
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6.2 Toéng quan thiét ké bac

6.2.1 Cac loai bac

Bac ACM L2 Marine dwoc bdi tron bang nwdc bién cé thé & dang bac 6ng, bac hai nira va dang thanh.

AWah
o/

W

6.2.2 Dwong kinh truc

Figure 7: Cac loai bac

Thiét k& clia mdi loai bac dua trén dudng kinh truc, D,.

6.2.3 Chiéu dai bac

Chidu dai bac truc dwoc t8i wu hda dé dam bao khdng vuot qud ap luc bac truc téi da theo quy dinh cla
dang kiém. Chiéu dai bac dwgc ACM dé xuat [a:

LF = Ds
Lg=L,=2D;
Lg(min) = Ly(min) = 15D,

Lg(max)=L,(max)=2.5D;

Lg(min) = 4D,
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6.2.4 Chiéu day thanh bac

Trong céc tinh hudng stra chita, d6 day cla (cac) bac truc s& duoc quy dinh bdi truc va kich thudce 6 d& bac
hién cé.

D& thiét k& cac bac truc méi, chiéu day tdi thiéu (tinh bang mm) nén duoc tinh theo cong thirc:
w,=(0.025D;) + 8

Ngoai ra, c6 thé xac dinh do day theo d& xu3t trén biéu d6 dudi day:

f -
15.0 /

[7)]
[72]
(] /
c
x -
= o
% 4
=

5.0_

0 100 200 300 400 500 600

Shaft Diameter /mm
Figure 8: Chiéu day thanh bac dé xuét

Khi d6 day tai wu dworc st dung, doi doi lap ép s& truyén 100% vao dudng kinh trong. Do day 1én hon ¢é thé lam
giam do kin va dan dén khe h& van hanh 1én hon. Néu nghi ngd, hay tham khdo ACM.

Khi d6 day duoc xac dinh, kich thudc 6 d& bac cd thé duoc tinh toan:

Dy, =D+ 2w,
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6.2.5 Khe hé bac

Khi van hanh khe ha va dudng kinh ti thiéu phai duoc duy tri tai tat ca cac diém xung quanh dudng kinh
trong va doc theo chiéu dai cla bac sau khi 1ap dwoc dva ra béi:

Ryun = (0.0022D,) +0.24

6.2.6 Ranh nwdc boi tron va lam mat

Ki€u cach ranh phu thudc vao kich thudce va thiét ké bac truc.

If D, <200 mm ACM d@ xudt st rdnh theo Table 5 dudi ddy. Cac kich thudc chi tiét cta ranh cho duong
kinh 1&n han 200 mm cling duoc bao goém trong tredng hop thiét ké nay duoc vu tién.

Céc ranh phai cch déu nhau xung quanh dudng kinh trong bac truc va ddi xirng véi truc thing ding. Nén bd qua
ranh vi tri diém chét dudi (BDC) vi day 13 ving chju tai trong Ién nhat.

Figure 9: B6 ranh & vj tri diém chét dudi

Table 5: Chi tiét ranh

Y
N\
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Chidu day bac téi thiéu dugc dé xuat nén duoc st dung dé tinh todn kich thudc ranh. Digu nay dic biét
quan trong khi dé day bac thuc té& cd thé 1¢n hon nhiéu so vdi do day bac duoc dé xuét.

Khi Dy > 200 mm, ACM dé xudt st dung ranh kép.
DGi vai tau mot chong chdng, céc ranh nudce lam mat dwoc tap trung vé truc ngang trong khi doi

v&i cdc tau hai chong chdng, ranh nudc lam mat phai dwoc dat & vi tri 60° so vdi vi tri diém chét
trén (TDC).

i

Single Screw Twin Screw
Figure 10: Ranh nudc boi tron va lam mat cho truc cé duwong kinh trén 200 mm

7, = 0.33D,

<499 0.193D;
500 - 799 0.191D;
> 800 0.189D;

Table 6: Gia tri d0 léch tam k
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MOt thay thé cho céch tao ranh kép 1a cach tao rinh Pametrada bao goém cach tao ranh phia trén & 35° tir
diém chét trén va cach tao ranh dudi 80° tir diém chét dudi. Thiét k& nay thuong chi dugc st dung néu
khéch hang yéu cau cu thé. Dai véi bac truc tiép xtc 120°, kich thudc dwdng tao rinh dwgc dua ra bai:

EE RS

=52

rl

Figure 11: Cac cach tao ranh kiéu Pametrada (tiép xtic vong cung 120 °)

r,=0.31D, k= 0.21D;
7,=0.28D, k,=0.24D,

6.2.7 Dung sai gia cong

Table 7 cho thay dung sai gia cdng dién hinh cla ching tdi. Ban cd thé st dung cac dai dung sai cla riéng
minh néu ching khac véi nhitng dai nay.

Table 7: Dung sai gia cdng dién hinh va gia tri cha m
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6.3 Thiét ké chi tiét bac dang ong

6.3.1 S6 doan bac

D& dé dang xr ly, gia cong va 1ap dat, chidu dai bac truc nén dwoc thiét ké theo mot s6 doan cé chidu dai
bang nhau nhu hinh dudi day:

200 - 299 1 lor2
300 - 399 lor2 lor2
400 - 499 2 2
500 - 599 2 20r3
600 - 699 2 3
700 - 799 3 3
800 - 899 3 3oréd

Table 8: S6 doan bac (dang 6ng)

Khi cac doan bac tryc lién ké tiép xtc nhau, dudng kinh trong khdng nén vat mép. Thay vao dé, duwdng kinh
trong cla bac truc chi nén duoc vat & bén phia cia bac & mot goc 12° so vdi dudng kinh trong va chiéu dai
cho trong Table 9:

<299 15
300 - 599 25
600 - 900 35

Table 9: Chiéu rong vt mép
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6.3.2 0de bac truc

P& ho tro viéc 1ap dat bac truc, dwdng kinh 6 d& bac va dwdng kinh ngoai cla bac truc twong ¢ng phai
duoc ha bac cho phi hop véi s6 doan bac. Dudng kinh 6 d& bac nén ting 2 mm moi doan.

Chiéu dai mdi doan nén duoc didu chinh thém 5 mm dé dam bao rang chiéu dai phan bac khéng bi kich so
vdi 6 d& bac. Dudng kinh 6 d& bac t&i wu duoc dua ra nhu sau:

Dy(A1) = Ds+ 2(0.025D, + 8)
Du(A2)=Dy(A1)+2
Du(A3)=Dy(A1)+4

Dy(F1) = Dy + 2(0.025D, + 8)

Dh(FZ) = Dh(Fl) +2

6.3.3 Do doilap ép

Bac composite ACM yéu cau do doi 13p ép Ién hon bac kim loai do md dun nén thap hon. Sau khi I3p,
dd doi 1ap ép s& chuyén 100% vao dudng kinh trong clia bac.

Do doi 13p ép tai thi€u do ACM dé xuat ddi véi vat liéu L2 Marine nén duoc tinh theo cong thirc:

Lyum = 0.0026 D,

6.3.4 Tinh toan cac théng sé cda bac

Khi d3 biét dwong kinh truc, dudng kinh 6 d& bac, do doi I3p ép, khe hé khi hoat dong va dung sai gia cong,
cac kich thudc bac truc cé thé duoc tinh theo céc cong thirc sau:

OD,in = Dp(max) +Lyn
0D, 10,=0D,in+tm
Lnax = O Doy = Dp(1in)
[Din = Ds(max) + Rin + bnax

IDmax = IDmin+m
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6.3.5 Kich thuérc lap dat

Dai v&i dugc 3p 6 do doi 1ap ép, dudng kinh trong sau khi 13p dwoc tinh nhu sau:
ID(F)min = IDmin = lrnax
ID(F)max = IDmax = lmax

Khe h& bac sau khi [3p ép dugc tinh nhu sau:

R(F)smin = ID(F)ppin - Ds(max)

R(F)max =ID(F)smax - Ds(min)

6.3.6 C6 dinh bac

M6t s6 co quan ding kiém cd thé s& khong chap nhan viéc chi ¢6 dinh bac bang do ddi 1ap ép. Trong
trvong hop nay, nén st dung thém then chéng xoay.

Khi dwoc 13p, rdnh then phai cé khe hé t&i thiéu 1 mm vé chiéu rong va chiéu su. Kich thuéc tiéu chuan
dwoc dua ra bén duoi:

Table 10: Kich thwdc then va ranh then

Chiéu sau dp dung cho phan bac truc dau tién va chiéu sau khe phai duoc ting 1&n theo cac phan tiép theo
clia 6 d& bac truc.

Ly tudng nhat 13 then chéng xoay phai duoc dat tai diém chét trén TDC va phai kéo dai toan bd chiéu
dai bac truc. DGi v&i 6 d& bac cd bac, do sau cla then phai dwgc nang 1én twong ng dé duy tri
dudng tdm khéng d6i dé khoang cach chinh doc theo chiéu dai bac truc. Chiéu sau cho trong Bang 9
ap dung cho phan bac truc dau tién va chiéu sau ranh phai dugc ting Ién dé tuan theo céc doan cua
6 d& bac.

Cén chinh theo chiéu doc cla then phai trong khodng + 0,5 mm va phuong phép ¢ dinh phai du dé chong
lai m6-men xo&n sinh ra khi khéi dong dong co ltc ban dau.
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6.4 Thiét ké chi tiét bac dang hai nira

Bac hai nlra dwoc cung cap véi lwong du gia cong & dudng kinh trong dé gia cong Ian cudi sau khi l3p dit.
6.4.1 S6 doan bac

Dé dé dang x{ Iy, gia cong va 1ap dit, chidu dai bac truc nén duoc thiét k& theo mot sé doan cé chidu dai
bang nhau nhu hinh du¢i day:

Table 11: S& doan bac (dang hai n(ra)

6.42 Ode& bac truc

Bac hai nlra khong dworc 13p dat véi do doi gia cong |ap ép ; do do, ha bac 6 d@ bac truc 1a khong bat
buoc.

D= Dy+2(0.025D, + 8)

6.4.3 Tinh toan cac théng sé cda bac

Khi biét duong kinh truc, dudng kinh 6 d& bac, khe hd bac va dung sai gia cong, cac kich thudc bac
truc c thé duoc tinh todn bang cach s dung cac cong thirc sau:

OD,,i, = Di(max)
0D,,0,=0D,,imn+tm
[Dyin = Ds(max) + Ry
IDsax = 1Dypin + 111

Puong kinh trong cla bac truc phai duoc gia cong [an cudi sau khi Iap dit theo kich thwéc d3 tinh todn.

acm COMPOSITES ACM-DM2, Issue 3.94, Page 34

Sales@acmbearings.vn



ACM Composites Rudder& WaterLubricatedSternTube Bearing Design & Procedures Manual

6.4.4 C6 dinh bac

Céc phan doan bac truc chiu lyc yéu cau cac then him bang dong dé chdng xoay. Cac then hiam phai dwoc
dinh vi theo truc ndm ngang, ¢ d6 con 10° dé tao ap luc hudng tdm 1&n bac truc. Dieu ndy dam bao rang
khong c6 khe hd gitta duwdng kinh trong 6 d& bac va dudng kinh ngoai bac truc.

ausing
| Keeper
; = 07 B ar
o
earing

Figure 12: Cach bé tri then hdm bac hai nira

Bac hai nra dwoc cung cdp dang cung tron 168 ° véi lwgng du gia cong cla cung tron. Chiéu rong cla mat
ngoai cla then hdm duoc tinh bdi cong thirc:

_ 147TDh
360

b

Do day cla then ham phai duoc thiét k& ngang bang véi cac ranh bai tron.

Then ham phai dugc c6 dinh bén ngoai bang bu 16ng c6 dau dang mii M12 dé ngin kha ndng bu long bi
thao ldng va chdng bu 16ng dé xe, thao 1dng. Néu khong thé bat vit bén ngoai, nén st dung khoa ren khi lap
rap.
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6.5 Thiét ké chi tiét bac dang thanh

Trong lich st, cac bac dang thanh d3 dwoc st dung trong céc (ng dung hai quan nhung thiét ké hién nay da duoc
thay thé bang cac bac hai nira. Ranh bdi tron cé ty |é chiéu dai trén dudng kinh 16n hon so véi cic bac hai nira va
c6 thé tiét kiém chi phi bang cach chuyén sang céc bac hai nlra ngan hon. Tuy nhién, diéu nay cd thé phat sinh
thém chi phi do viéc san xuét cac bac va then hdm mdi, do d6 chd tau cd thé mudn gitt nguyén thiét ké dang
thanh ban dau.

Ciing nhu véi bac hai nlra, cac thanh nay duoc cung cép phu cép lvong du gia cong trén dudng kinh trong
dé gia cong 1an cudi sau khi lap dat.

6.5.1 S& lwong thanh

S6 lvgng thanh duoc xac dinh bang cach st dung chiéu dai danh nghia cung tron tir 45 mm dén 100 mm,
hdy nhé tinh dén hai then ham.

nD;

S= 2

anom

Gia tri cia S phai dugc 1am tron dén so chan tiép theo chia hét cho 3 hodc 4. Sau d6, cac kich thudc ranh
con lai cé thé duoc tinh:

. 180
Conin = Dypsin (—5_ )

D,—D;,—6
hy=—1

Céc gid tri cla C,yum Va a phai duoc |am tron dén mt chit s6 thap phan va céc gid tri cia h phai duoc lam
tron dén s6 nguyén gan nhat.
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S
finished ID size <

Figure 13: Kich thudc thanh

6.5.2 Tinh toan cac théng sé cda bac

Vi dudng kinh truc, duwong kinh 6 d& bac, khe hd bac va dung sai gia cong d3 biét, cac kich thudc bac truc cd thé
dugc tinh todn, theo céch twong tu nhu ddi vdi bac hai nlta, sir dung cac cong thirc sau:

OD,,,i, = Dy(max)
0D,,0,=0Din+m
[Dsin = Ds(max) + Ry
IDax = IDgpin + 1M

Puong kinh trong cla bac truc phai duoc gia cong an cudi sau khi [3p dit theo kich thude dwoc tinh
toan.
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6.5.3 €6 dinh bac

Ranh bdi tron bac yéu ciu thanh ¢6 dinh bang dong dé ngin chéng xoay. Cac thanh ¢ dinh phai dvoc dinh vi
theo truc nam ngang, ¢ dd con 10° dé tao ap luc hudng tam Ién bac truc. Didu nay ddm bao rang khong cé khe
hé giita dwdng kinh trong 6 d& bac va dudng kinh ngoai bac truc.

Dai vi cac bac dang thanh, chiéu rong clia then him thudng bang chidu rong clia mot trong cac thanh va
do day cla then ham phai duoc thiét k& ngang bang vai cac ranh bdi tron.

Then him phai dwoc ¢6 dinh bén ngoai bang bu 16ng c6 dau dang mii M12 dé ngin kha ning bu I6ng bi
thao ldng va chdng bu 16ng dé xe, thao 1dng. Néu khong thé bat vit bén ngoai, nén sir dung khda ren khi l3p
rap.
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7 Hudéng dan gia cong

ACM L2 Marine nén dugc gia cong kho, khong cé chat [am mat va véi toc do cat bé mat 300 - 350 m / phut
(50-58m/s).

7.1 Tién

Tién thyc hién tién bang cach st dung cac dau dao tién cacbua vonfram thong thuwdng, tuy nhién tudi tho cla
dung cu kéo dai hon cé thé dat duoc bang cach st dung dao tién cé dau kim cwong. Hinh dang dau dao duoc cho
trong Table12.

Table 12: Hinh dang dau dao tién

T8c d6 truc chinh va buédc tién dao duoc dua ra trong Bang 13 dudi day.

Table 13: Tdc dd truc chinh va budc tién dao

7.2 Xocranh

Cac ranh xuyén tam c6 thé duoc gia cong bang cach sl dung s6 liéu cho cac hoat dong tién & trén.

Cac ranh doc truc nén duoc phay. Déi véi phay, st dung cac téc d6 tién & trén vdi budc tién dao 0,25
—0,38 mm trén moi rang dé ngan vat lidu bj qua nhiét va kéo dai tudi tho cta dao.

P

P 4 . &
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7.3 Khoan

Cac mii khoan HSS tiéu chuan cé thé duoc st dung cho cac hoat dong khoan nhung céc miii khoan
nghiéng cacbua dugc khuyén khich dé khoan kéo dai. Tdc d6 dién hinh va budc tién dao dugc dua ra
trong Bang 14.

5-9 1000 400
10-14 800 400
15-19 600 300
20-24 400 300
25-29 350 200
30-39 300 200

40 + 200 100

Table 14: Téc d6 khoan va buédc tién dao

HAAS VOP-A

7.4  DPanh bdéng

V4t lidu ACM nén duoc danh bdng bé mat bang cach st dung dai cha nham cacbua silicon. Dai cha nhdm c6 chira
oxit nhdm cd thé dan dén xudc bé mat va nhiém ban.

75 Cat/Cua

VAt liéu ACM c6 thé dé dang cit bang may cwa vong va day thong thudng.

7.6  Cac bién phap phong nglra

Thong gid tot va hit bui duoc khuyén khich trong bat ky loai hinh gia cong nao va ngudi van hanh nén deo
khau trang khong ddc hai dé tranh hit phai hat bui.

Tat ca céc loai ACM déu khong doc hai va khdng chita chat chay; bui chi dwoc phan loai |3 bui phién todi. Mot
MSDS dugc bao gobm & cudi sach hwdng dan nay.
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8

8.1

Cac phwong phap lap bac

Lap lanh

Lap lanh s& dung nito 1dng 1a phuong phap dwoc wa chudng dé 13p dit bac truc I4i va bac truc chong chéng
ACM L2 Marine (1ap ddi véi 1ap ép c6 do6 dbi). Phwong phap thich hop I3p lanh (ngdm) duoc trinh bay chi
tiét dudi day:

a.

el

Chon hodc ché tao mot thung chita bang thép cé thanh mdng c6 thé dugc phl bang vat liéu cach
nhiét xung quanh dudng kinh bén ngoai cla nd. VAt chira phai vira d0 1¢n dé chira bac truc va cho
phép nd dugc ngdm hoan toan trong nito long.

Do dudng kinh ngoai cla bac truc va ghi lai két qua I&n nhat. Dudng kinh ngoai phai dwoc do & toi
thiéu ba vi tri doc theo chidu dai, vdi it nhat hai phép do dugc thuc hién & moi vi tri cach nhau 90 °.

Do dudng kinh trong cta 6 d& bac va ghi lai k&t qua nhd nhat. Mét [an nita, dudng kinh trong
phai duoc do & t6i thiu ba vi tri doc theo chiu dai, véi it nhat hai phép do duoc thyc hién &
moi vj tri cach nhau 90°.

Dit bac truc vao thung chita sau d6 bat dau dé nito vao. Trong mot vai khoanh khac dau tién,
nito' s& soi ngay khi tiép xdc véi bé mit thép. Khi bé mat thép ngudi du, nito sé bat dau 1ap
day thung chira.

Do su chénh léch nhiét dé qua cao, nito 16ng s tiép tuc sdi trong mot thai gian. Trong giai
doan nay, can phai tiép tuc d6 day thung chira d& dam bao bac truc dwgc bao phd hoan toan
bdi nito. Mot 16p vo cach nhiét s& lam gidm lwong chat 1dng bi that thodt.

Khi sy s6i d3 gidm bét, bac truc phai dugc dé yén trong nito thém mot thoi gian nita. Diéu
nay s& phu thudc vao kich thuwdc bac va co thé thay déi tir t6i thiéu 10 phut déi vai bac nho,
t6i da 45 phut d6i vdi bac Ién hon. Bac truc c6 thé dugc nang 18n mdt chut ra khoi hdp chira
va do dudng kinh ngoai dé co du.

Khi dwdng kinh ngoai cla bac truc d3 thu hep lai @& cho phép khe hé giita né va dudng kinh
trong 6 d& bac, bac truc cé thé dugc thao ra khoi hdp chira va dua dén 6 d& bac dé |ap. Piéu
nay phai dwoc thue hién cang nhanh cang t6t vi bac truc sé bat dau tré lai kich thudc ban dau
sau khi dugc loai b nito. Cac vat dung tiép xidc vdi bac truc va nito 10ng s& can phai chiu
duwoc nhiét do lanh.

Khi bac truc & vi tri, n6 phai duoc gitt & dé cho dén khi nhiét dé cla bac tang trd lai nhu moi
trwong xung quanh.

acm COMPOSITES ACM-DM2, Issue 3.94, Page41

Sales@acmbearings.vn



ACM Composites Rudder& WaterLubricatedSternTubeBearing Design & Procedures Manual

Khi lam viéc véi nito 16ng, nguwdi van hanh phai ddm bao rang ho hoan toan tuan thi cac bién phap phong
nglra can thiét cho viéc x& Iy va st dung nito 10ng, theo quy dinh clia nha cung cap nito 16ng. Nén st dung
quan 4o bao ho va kinh bao vé mat phu hop moi ldc. Nito' 1dng dang 1am can kiét oxy va khong nén sl dung
trong khong gian kin.

8.2 Sirdung da kho va con
Can lwu y rang da kho va con thuwong sé khong tao ra d0 do co ngét clia bac dé tao diéu kién cho viéc lap
dong lanh trir khi do doi 13p ép |3 nhd va khong dwoc khuyén khich trir khi cling s& dung thém luc co hoc
dé ép.
8.3 Lapép
Khi lap ép, diéu quan trong I3 phai ddm bao rang bac truc dong tam véi 6 d& bac va néu cd thé nén gia
cong vat mép phan cudi cla bac & vj tri s& dwoc 1ap vao d4u tién. Gia st rang cac nguyén tac trong hudng
dan thiét ké nay d3 duoc tudn tha thi luc ép cd thé duoc wdc tinh bang cach st dung cong thirc:

Ff = 041,70, D> + 5000
Gid tri nay khi b6 sung hé s6 an toan can duoc xem xét khi lya chon thiét bj cho hoat dong.
Lwc can thiét dé 13p phu thudc vao do doi lap ép, dung sai gia cong va ma st gitta 6 d& truc va do bong beé
mat va co thé thay d6i dang ké. N&u lwc ép trai qua I&n hon lyc dugc d8 xuat bdi cong thirc, thi digu dé
khong gay lo ngai.

Piéu quan trong 13 lyc 13p dwoc phan bd déu xung quanh tiét dién bac truc bang cach st dung mot tam ép
c6 dang mot tam thép phang tron day 35 - 40 mm, OD trong d6 nhé hon 10 mm D, .

Khong nén st dung chat boi tron dé hd tro 13p va can dam bao rang tat ca cac gdc sac nhon d3 dwoc loai
bo khéi vé 6 dd bac truc.

Bac phai dwoc Iap cang tron tru va lién tuc cang tot, Iy tudng |13 trong mot chuyén dong lién tuc. Trong thuc té,
diéu nay rat kho dat duoc nhung sy gidn doan nén dugc gilt & mic toi thiéu.

Sau khi hoan thanh viéc |3p, ly twdng nhat 1a nén dé vat liéu qua dém nhwng toi thiéu |3 ba gio trudc khi
thue hién céc kich thudc cudi cung.
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8.3.1 Lap bac truc chong chéng

Ngoai thong tin trong Phan 8.1 dén 8.3, d6i v&i bac truc kiéu 6ng, cling c6 thé can phai cat cc rinh thong
thly trong tdm ddi vdi chot chdng xoay, nhitng tdm nay phai che 70% tiét dién bac truc.

Phan bac truc hodc tdm bac truc phai dugc cdn chinh véi 6 truc va chét chong xoay clia né trude khi bat
dau 13p va trong sudt qua trinh chén. Khi bac tiép xdc vdi vong chdn hodc phan lién k& cla né, ap luc 1én
tdm ép s& ting manh. Tai thoi diém nay, luc téc dung nén duoc loai bd dé trdnh [am hong bac. Sau khi
duoc [ap khong duoc cé khe hé gilta cac phan bac truc hodc vong chan.

Sau d6, vong dém cé thé duoc 1ap vao, dam bao khong cé khodng cach gitta né va bac.

8.4 Lap bac haintra

M6t trong cac then ham phai dugc bat vit vao vi tri bang miéng dém 0,6 mm & phia ID bac truc. Mot géc
10° nén dwoc gia cdng trén mat twong (rng cla bac truc dé khép vai goc cla then ham.

Lap hai nira bac véi mép d3 gia cong chit vao then him. Khong dwoc cd khe hé gilta bac truc va 6 d& bac
truc va cé thé can str dung kep dé loai bd bat ky khe h& ndo con ton tai. Dam bao rang néu st dung kep, bé
mat cla vat liéu ACM L2 Marine dwoc bao vé.

Then ham con lai bay gid cd thé dugc s dung dé danh ddu mat cudi cla bac truc dé cho phép gia cong

mot goc 10° trén canh con lai.
achining allowance
{ on both sides J

10° Keeper bar angle

Figure 13: Lap nlra bac dudi

Thao miéng dém bén dudi then ham va Iap lai then. Nira bac duédi bay gir cé thé duoc Iap lai, s dung kep
dé gitr & vi tri néu can thiét. Then ham thi hai hién cé thé duoc I3p vao va loai b cac kep.
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V§i ca hai then hdm c6 dinh, hay kiém tra xem c6 khe h& nao gitta bac truc va 6 d& bac truc khdng.
Thao tirng bu 6ng cla then hdm va dung khda ren dé ngan bu 16ng bi thao l6ng trong qud trinh van hanh.

ID cla bac hai nira phai dwoc gia cong [an cudi sau khi 13p dit theo kich thuéc d3 tinh toan.

8.5 Lap bac dang thanh ghép

Chiéu dai vong cung clia thanh duoc tinh toan dé tao ra mot lwong vat liéu nho cho phép. Khi cac thanh duoc 1ap
vao, cic thanh bén canh thanh ¢ dinh yéu ciu gia cong chiéu dai vong cung nay dé tao ra sw phu hgp chuyén
tiép.

arhinable allowanre eeper bar

Figure 14: L3p bac dang thanh
Sau khi cac thanh ham d3 dugc bat vit vao vi tri, khong duoc cd khe hé gitta cac thanh va vo.

ID cla cac thanh phai duoc gia cong Ian cudi sau khi lap dit theo cac kich thudc d3 tinh todn.
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8.6 Lién két

B4t c( khi nao c6 thé, phuwong phap 1ap ép c6 dd ddi hodc b dinh co hoc |3 phuong phap duoc wu tién khi
lap bac ACM L2 Marine, tuy nhién ching ciing cé thé dwoc lién két vao 6 d& bac bang cach st dung chat
két dinh hodc hop chat chat thich hop nhu Araldite, Belzona hodc Chockfast. Didu nay c6 thé dac biét hiéu
qua néu & truc bj léch tdm hodc bi bién dang. Can xem xét hudng dan clia nha san xuat vé kha ning 1ap day
khoang tréng clia chat két dinh.

e Dam bao khong co dxit hodc m& bdi tron trén bé mat 6 truc hodc OD bac truc. Loai bd cin oxit
bang cach s dung gidy mai hodc len day va tay dau bang dung méi tdy nhon thich hop. Viéc tiép
xUc gitta dung moi va ACM L2 Marine phai dwgc gilt cang ngan cang tot.

e Tao nham duong kinh trong 6 d& bac, Iy tudng nhat I3 si dung phwong phap phun ban va dam bao
loai bo tat ca cac hat bé mat. BE mat ACM L2 Marine khdng can phai lam nham.

e Chat két dinh d3 chon phai duoc thi cong theo hwéng dan clia nha san xuat.
e Khi da vao vitri, (cac) bac truc s& can dwoc cd dinh trong khi chat két dinh déng ran. Thoi gian dong

ran sé thay d6i tly theo diéu kién moi trudng.

8.7 Kiém tra sau lap dat

Céc kich thwde ID bac truc phai duoc do va ghi lai vdi cac phép do dugc thuce hién doc theo chiéu dai & céc
vi tri 90 ° so vdi nhau.

DAi voi bac ng, can xac nhan ding do doi [3p ép bang cach xac minh rang ID bac d3 gidm mot lugng twong
duong véi do doi 13p ép dwoc p dung.

Sau khi cac phép do ID bac truc d3 dwoc thuc hién, khe hd bac cé thé dugc xac minh. Khoang hd khi chay
phai bang hodc I6n hon Rmin. B4t ky khu vurc ndo khong xay ra trwdng hop nay can loai bd vat liéu thira
bang cach si dung gidy nham va ghi lai bt ky qud trinh chinh sira nao.

B& mat 1am viéc cla bac truc phai dwoc kiém tra I3 thing va phang trong vong 0,1 mm va cic d4u 6 truc
phai dwoc d& hoan toan bang nit chin va vong dém. Khong dwoc cé khe hd lién tuc gilta cac vong va 6
truc; tuy nhién, cé thé chap nhan céc khoang tréng gian doan cuc bo rong t&i 0,1 mm.

Nén g6 nhe & truc bang bua nhd. Bat ky am thanh rong nao sé chi ra khodng céch gitta bac truc va 6 truc va
s8 yéu cau thdo 6 truc dé diéu tra nguyén nhan.

Sau khi 13p dat va kiém tra xong, bé mit & truc phai duoc bao vé néu truc khong dugrc lap ngay.

acm COMPOSITES ACM-DM2, Issue 3.94, Page 45

Sales@acmbearings.vn



ACM Composites Rudder& WaterLubricatedSternTube Bearing Design & Procedures Manual

9 9. Quy trinh khai thac bac truc chong chong

ACM d@& xuat rang nén khai thac bac truc chong chdng méi theo quy trinh dwéi day.

e Dam bdo médy bom nudc bac truc cdnh bom hoat dong hoan toan va tat ca cac bd loc déu
sach sé.

e T&t nhat, cdnh bom nén dwoc ngdm hoan toan.

o Dung may via dé quay truc theo huéng trudc t6i thiéu |a 25 vong quay truc. Néu cé thé, hady
lap lai theo huwdng rd rang.

e Van hanh & téc d6 Dead Slow Ahead shaft speed trong 15 phut.
e Quay truc bang may via trong 15 phut.

e Van hanh & téc d6 Dead Slow Ahead shaft speed trong 15 phut.
e Quay truc bang may via trong 15 phut.

e Van hanh & téc d6 Slow Ahead shaft speed trong 15 phut.

e Quay truc bang may via trong 15 phut.

e Van hanh & téc d6 Slow Ahead shaft speed trong 30 phut.

e Van hanh & téc d6 Half Ahead shaft speed trong 30 phut.

e Van hanh & téc d6 Full Ahead shaft speed trong 30 pht.

e Van hanh & téc d6 Full Away shaft speed trong 30 phut.

Bac truc by gi¢ s& duoc van hanh ddy du. Trong thai gian cdp cang hodc trong thoi gian dai khéng hoat
dong, truc phai dugc quay bang may via toi da 30 phit mdi 7 ngay dé ngan chin su tich tu cla sinh vat
bién.
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10 Material Safety Data Sheet
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10.1 Product and Company Information

Product
Supplier

Telephone

10.2 Composition /Information on

Generaldescription
Ingredients

10.3 Hazards Identification

Physical/ChemicalHazards
Human Health Hazards

10.4 First Aid Measures

Inhalation
Ingestion

10.5 Fire Fighting Measures
Suitableextinguishingmedia
Non-suitableextinguishingmedia

Hazardousdecompositionproducts
Protectionoffirefighters

10.6 Accidental Release Measures
Personal precautions

Environmental precautions
Methodsforcleaningup

acmCOMPOSITES
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ACM L2 Marine
ACM Bearings Ltd
Derwent Way Wath
Upon Dearne
Rotherham

South Yorkshire S63
6EX

United Kingdom
+44 (0) 1709874951

Ingredients

Resin bonded, fibre reinforced thermoset material
May contain: polyester fibre; polyester resin; graphite;
calcium carbonate; molybdenum disulphide; PTFE

None known
None known, avoid breathing machining dust

Fresh airandseek medical adviceifirritation occurs
Wash mouth with water and seek medical advice

Water,foam,carbondioxide,drypowder
Not applicable

Carbon, carbon oxides

Use breathing apparatus

Filter mask for dust during machining
Avoid dispersion of dust during machining
Transfer into suitable containers for disposal
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10.7 Handling and Storage

Handling
Storage
Recommended packaging

Rudder& WaterLubricatedSternTubeBearing Design & Procedures Manual

Observe goodindustrial safetyand hygiene practice
Storeinacool, dry place out of direct sunlight
Paper, card, plastic, wood

10.8 Exposure Controls / PersonalProtection

Engineeringmeasures

Hygienemeasures
Occupational exposure limits
Chemicalname

OEL(UK)

Personal protective equipment
Respiratory system
Skinandbody
Hands
Eyes
Otherprotective equipment

10.9 Physical and Chemical Properties

Physical state
Colour

Odour

Melting point
Density

Water solubility

pH

Flashpoint
Explosionproperties

10.10 Stability and Reactivity

Stability

Conditionstoavoid
Materialstoavoid
Hazardousreactions
Hazardousdecompositionproducts

acmCOMPOSITES
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When machining uselocal extraction. Collect dust for
disposal

Machined swarf is flammable
Avoidbreathingmachineddust

Dust
<10mg m38hour TWA total inhalable dust
<10 mg m= 8 hour respirable dust

Dust mask, minimum typeFFP1
Work clothing

Not applicable

Safety glasses when machining

Not applicable

Solid

Grey/Black

Weak but characteristic

Thermoset — does notmelt

1.3gcm?3

Insoluble

Not applicable

Not applicable

As with all dust a risk of explosion in restricted
environments exists

Stable

Noneknown

Noneknown

Noneknown

Decomposition does not occur under recommended
storage and handling
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10.11 Toxicological Information

Inhalation

Acutetoxicity—oral

Skinirritation

Eyeirritation

Otherinformation

10.12 Ecological Information
Persistence/Degradability
Ecotoxicity

Otherinformation

10.13 Disposal Considerations

Waste of residues

Contaminatedpackaging

10.14 Transport Information
Nationaltransportregulations(UK)
10.15 Regulatory Information

Classification accordingto EU
Regulations 67/548 /EEC-88 /379 /EEC

Safetyphrases

UKregulations
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Inhalation of dust may cause irritation
Noneknown

Noneknown

Dust may causeirritation

No known toxicologicaleffects

Not readilybiodegradable
None known
Not applicable

Disposal in  accordance  with national and local
regulations

Packaging can be recycled

Cleaningagent-water

Not applicable

Thisproductdoesnothavetobeclassified

Avoid breathing machiningdust

Noadditionalnationalregulationsareknowntothe
supplier
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10.16 Other Information

This safety data sheet is based on ACM Bearings Ltd present knowledge and experience and is intended to
serveasaguideforsafehandlingofthe productregardingtohealthand environmental aspects.

The information given in this data sheet was obtained from sources we believe are reliable. The information
is, however, provided without any representation or warranty, expressed or implied, regarding its accuracy
orcorrectness.

The conditions or methods of handling, storage, use and disposal of the product are beyond our control and
may be beyond our knowledge. For this, and other reasons, we do not assume responsibility and
expressly disclaim liability for loss, damage or expense arising out of or in any way connected with the handling,
storage, use or disposal of the product.
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