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Db an tét nghiép Ky thuat tau thay GVHD: TS. Tran Vin Luan

TOM TAT
Tén dé tai: Tinh toan kiém nghiém sirc bén hé truc chén vit va thiét ké quy trinh

lip dit may chinh — hé truc chin vit cho tau danh c4 vé gd NA-93626-TS
Sinh vién thyc hién: Hoang Thé Tam
S6 thé SV:103180219 Lép: 1SKTTT

D) an nay trinh bay vé hinh dang, bd tri chung, qua trinh tinh bén truc va quy trinh
lép rap may chinh — h¢ truc chan vit cua mot con tau dich vu thuy san. Khong chi vay,
d6 4n nay con cho ngudi doc hiéu rd hon vé quy trinh lp dit két cdu bé may va ciing
nhu hé théng dong luc cua mdt con tau danh c4 la nhu thé nao.

Gom ¢6 3 chuong:
Chuong 1. Tong quat vé tau danh ca vo gd tau danh ca vo gd NA-93626-TS
Chuong 2. Tinh toan kiém nghiém strc bén hé truc chan vit

Chuong 3. Thiét ké quy trinh lap dat May chinh — Hé truc chén vit
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Do an tot nghiép Ky thuat tau thay GVHD: TS. Tran Vin Luan

DAI HOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA Doc 1ap - Ty do - Hanh phiic
KHOA CO KHi GIAO THONG

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién Sb the SV Lop Nganh
Hoang Thé TAm 103180219 | 18KTTT K¥ thuat tau thuy

1. Tén dé tai do an:
Tinh toan kiém nghiém sirc bén hé truc chan vit va thiét ké quy trinh lap dat may
chinh — hé truc chan vit cho tiu danh c4 vo gd NA-93626-TS.
2. Cdc s6 liéu va dir lidu ban dau:
- Ban v& tuyén hinh tau
- Ban v& bb tri chung
- Ban v& két cau tau
3. Ngi dung cdc phan thuyét minh va tinh todn:
Chuwong 1. Tong quat vé tau danh ca vé gd tau danh ca vé gd NA-93626-TS
1.1 Giéi thiéu tau danh ca vo gd NA-93626-TS
1.2 Khao sat két ciu hé dong luc cua tau
1.3 Cac hé thdng cua tau
Chuwong 2. Tinh toan kiém nghiém strc bén hé truc chan vit
2.1 Tinh kiém nghiém strc bén cua hé truc chan vit 1
2.2 Tinh kiém nghiém sirc bén ciia hé truc chan vit 2
Chuwong 3. Thiét ké quy trinh lip dit May chinh — Hé truc chan vit
3.1 Piéu kién lap dat may chinh — hé truc
3.2 So d6 quy trinh lap dit may chinh — hé tryc chan vit
3.3 Quy trinh chi tiét l'flp dat may chinh — hé truc chan vit
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Do an tot nghiép Ky thuat tau thay GVHD: TS. Tran Vin Luan

CAC BAN VE
1. B6 tri chung toan tau (A0)
. B trf hé truc chén vit (A0)

. Két ciu bé may chinh (A0)

. Quy trinh 14p dit may chinh — hé truc chan vit (A0)
4. Ngay giao nhiém vu dé dn: 25/03/2024
5. Ngay hoan thanh dé dn: 23/06/2024

2
3. Két cAu hé truc chan vit (A0)
4
5

Pa Nang, ngay 25 thang 3 nam 2024

Truéng B6 mon Nguoi hwéng din

TS. TRAN VAN LUAN TS. TRAN VAN LUAN
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Do an tot nghiép Ky thuat tau thay GVHD: TS. Tran Vin Luan

LOI NOI DAU
Nén kinh t& Viét Nam dang dang c6 xu huéng phat trién manh trong vai nim tré lai
day. Song song voi su phat trién d6, nganh k¥ thuét cia nudc ta ciing timg budc doi méi.
Trong d6, nganh K§ thuat Tau thuy dang ngay ngay d6i méi va di 1én. Vi d6i ngii k¥ su
ning dong, sang tao va khong ngimg thay d6i dé thich tng voi su phat trién khong nging
ctia cong nghé thé gisi.

Déi voi mot qudc gia co duong bo bién trai dai va mang luoi song ngoi chang chit
nhu Viét Nam. Dic biét 1a kinh té bién, viéc doéng moi va stra chira tau vo go nham phuc
vu cho cong viéc danh bat, khai thac va thu mua hai san vo cling phat phién & nuée ta. Phan
16n cac tau danh bat thay, hai san ¢ Viét Nam déu dugc 1am bang gb va dong vai tro vo
cing quan trong d6i véi nén kinh té Viét Nam néi chung ciing nhu nhitng ngu dan néi
riéng. Sau khi hiéu duoc van dé ndy dong thoi em ciing rat to mo vé sy phat trién 1au doi
clia nganh cong nghiép dong tau ca vo gb nay, nén em da lya chon dé tai “Tinh todn kiém
nghiém suc bén hé truc chén vit va thiét ké quy trinh ld'p dat may chinh — hé truc chdn vit
cho tau danh cd vé g6 NA-93626-TS.”. V&i mong mudn thong qua dé tai nay, em s& co
thém kién thuc vé mang tau ca va ¢ dong lai nhirng nd1 dung ma ban than em da hoc duoc
trong qua trinh hoc tip & nha trudng. Trong qué trinh lam d6 an, em da ¢ gang tim toi cac
tai liéu cling nhu van dung céc kién thuc dé thuc hién do 4n ctia minh mot cach t6t nhat.
Tuy nhién, khong c6 cai gi duoc goi 1a hoan hao hét va do an tot nghiép nay ciia em ciing
vay, trong d6 4n ndy ctia em chéc chin s& c6 nhirng thiéu s6t ma em chua thé nhin ra duoc.
Vay nén, em mong céc thiy c6 thé nhin ra dugc van dé ma bé qua va chi bao gitp em, dé
em c6 thé tiép tuc phat huy duoc hét kha nang cia ban than minh trong moi cong viéc sau
nay. Cudi cing, em xin bay to 16i cam on dén thay TS. Tran Vin Luan, ngudi truc tiép
huéng dan cho em trong sudt qua trinh thyc hién dd an nay. Nhitng nhan xét, chi bao cua
thay gitip em ngay cang biét duoc nhiéu didu hon vé kién thirc chuyén nganh ctia minh.

Pa Nang, ngay 25 thang 6 nam 2024

Sinh vién thuc hién

HOANG THE TAM
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Db an tot nghiép K5 thuat tau thay GVHD: TS. Tran Vin Luan

CAM DOAN

T6i: Hoang Thé Tam xin cam doan
- D) 4n tot nghiép nay 1a thanh qua tir sy tim kiém, chit loc ndi dung hoan toan dwa
trén co so 1y thuyét trong cac tai liéu chuyén nganh va dua trén qua trinh thyc nghiém cta
ban than t6i. Cac ndi dung trong dd 4n duoc trinh bay dudi sy hudng dan tryc tiép cia gido
vién huéng dan thay TS. Tran Vin Ludn.
- P06 an nay 1a dé tai moi, khong co sy sao chép tir bat ky do an twong tu nao.
- Tat ca cac ndi dung trong dd an déu duoc trich dan trong bao cao va danh muc tai liéu
tham khao.
- Téi xin chiju trach nhiém hoan toan néu c6 bat ky hanh vi nao lién quan dén viéc trich
dan noi dung khong hop 18 hodc vi pham quy ché, quy dinh ciia nha truong.

Sinh vién thuc hién

Hoang Thé Tam
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Do an tot nghiép Ky thuat tau thay GVHD: TS. Tran Vin Luan

MUC LUC
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CHUONG 1: TONG QUAT VE TAU PANH CA VO GO NA-93626-TS 11
1.1 Gi6i thiu tau danh ca vo gdb NA-93626-TS 11
1.2 Khao sat két ciu hé dong luc cua tau 14
1.2.1 Bong co tau 14
1.2.2 HE truc tau 15
1.2.3 Céac thiét bj phu budng may 16

1.3 Céc hé thong cta tau 17
1.3.1 Hé théng nhién liéu 17
1.3.2 Hé thong 1am mat 17
1.3.3. Hé thong dau boi tron 18
1.3.4. Hé théng thong hoi 18
1.3.5. Hé thong hat kho 18
1.3.6. Hé thdng chira chay bang nudc 19
1.3.7. Hé théng nudc 1an dau 19
1.3.8. Hé thdng 6ng do 19
1.3.9. Hé thong cap va van chuyén nuée sinh hoat 20

1.3.10. Cac phu tung duy trit, dung cu va d6 nghé cho may chinh 1 & may chinh 2 20

CHUONG 2: TINH TOAN KIEM NGHIEM HE TRUC CHAN VIT 21
2.1 Tinhkiém nghiém stc bén cua hé truc chan vit 1 21
2.1.1 Tinh chon truc chan vit 1 21
2.1.2 Tinh kiém nghiém strc bén truc chén vit 1 24

2.2 Tinh kiém nghiém strc bén ctia hé truc chan vit 2 30
2.2.1 Tinh chon truc chan vit 2 30
2.2.2. Tinh kiém nghiém suc bén truc chén vit 2 34
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Do an tot nghiép Ky thuat tau thay GVHD: TS. Tran Vin Luan

CHUONG 3: THIET KE QUY TRINH LAP BPAT MAY CHINH — HE TRUC CHAN

VIT 41
3.1 Piéu kién lap dat may chinh — hé tryc 41
3.2 So d6 quy trinh 1dp dit may chinh — hé tryc chan vit 42
3.3 Quy trinh chi tiét ldp dit may chinh 43

3.3.1 Lap bé may chinh 43
3.3.1.1 Lip bé may chinh 2 48
3.3.2 Dinh tam may chinh 51
3.3.3 Lap dat may chinh trén bé may 53

3.4 Quy trinh lip dat hé tryc chan vit 54
3.4.1 Cang tam hé truc 54
3.4.2 Pinh tam va lép cac thanh phﬁn hé truc chan vit 57
3.4.3 Lap rap cac thanh phan cta hé truc 60
KET LUAN 64
TAI LIEU THAM KHAO 65
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Do an tot nghiép Ky thuat tau thay GVHD: TS. Tran Vin Luan

DANH SACH CAC BANG
Bang 1.1 Thong sb kich thude cua tau 11
Bang 2.1 Tinh chon tryc chan vit 1 21
Bang 2.2 Tinh dudng kinh cta bulong khép ndi va chiéu day cua bich khép nbi 22
Bang 2.3 Tinh then 23
Béng 2.4 Tinh vong quay gidi han 24
Bang 2.5 Tinh chon truc chan vit 2 31
Bang 2.6 Tinh duong kinh ciia bulong khép ndi va chiéu day cia bich khop ndi 32
Béang 2.7 Tinh then 33
Béng 2.8 Tinh vong quay gidi han 34
Bang 3.1 B0 1é€ch tam va do gay khuc cho phép khi dinh tdm h¢ truc dudi nudc 61
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Do an tot nghiép Ky thuat tau thay
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DANH SACH CAC HINH
Hinh 1.1 B4 tri chung may chinh — hé truc chan vit 12
Hinh 1.2 Ban v& bd tri chung tau 13
Hinh 2.1 So dd tinh strc bén truc chan vit 24
Hinh 2.2 So dd hé truc va biéu dd momen 30
Hinh 2.3 So d9 tinh strc bén truc chan vit 34
Hinh 2.4 So db hé truc va biéu dd6 momen 40
Hinh 3.1 Két ciu bé may chinh 1 45
Hinh 3.2 Vi tri bé may chinh 1 trong budng may 46
Hinh 3.3 Vi tri khoan 16 va kich thudc cua 16 khoan bulong 47
Hinh 3.4 Mt cat ngang clia bé may tai DN 8 va PN 16 47
Hinh 3.5 Két ciu bé may chinh 2 48
Hinh 3.6 Vi tri bé may chinh 2 trong budng may 49
Hinh 3.7 Vi tri khoan 15 va kich thudc cua 16 khoan bulong 50
Hinh 3.5 C6 dinh dong co véi cac tim cin ném thép 52
Hinh 3.6 Diém nhin ¢ dinh 56
Hinh 3.7 Phuong phap cang tdm h¢ truc bdi anh sang. 56
Hinh 3.8 Khoang giy doan va xé dich tam bang thudc thang. 58
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Hinh 3.10 C6 dinh h¢ tryc tau 62
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Do an tot nghiép Ky thuat tau thay GVHD: TS. Tran Vin Luan

CHUONG 1: TONG QUAT VE TAU PANH CA VO GO NA-93626-TS

1.1 Giéi thiéu tau danh ca vé g6 NA-93626-TS

Tau NA-93626-TS 1a tau danh cé duogc thiét ké thoa mén theo: “Quy chuan k§ thuat
Viét Nam trinh bay vé viéc phan cip va toan bd quy trinh cong nghé cua tau ca vo gb co
chiéu dai tdi da cta toan tau Ia tir 12 mét dén dudi 24 mét QCVN 02-35:2021/BNNPTNT
[3]”; “Quy pham vé phan cip d6i véi viée thiét ké va dong méi cac loai tau nghé ca vo gb
di bién 6718:2000 [2]” va “Quy chuan k¥ thudt Viét Nam néu rd ra vé cdc thiét bi an toan
& chinh ban than tau ca vo gd QCVN 02-21:2015/BNNPTNT [4]”.

Vi tri budng may: Budng may duoc bé tri tir suon 06 dén suon 19. Tau b tri may
chinh 1 ¢ gitra tau va may chinh 2 bd tri bén man phai. Mbi may chinh duogc lai véi 01 hé

truc chan vit doc 1ap. Ngoai ra tau con bo tri may phat di¢n, dong co dién, binh ac quy, cac

loai bom, ...
Bang 1.1 Thong sb kich thude cua tau

STT Tén goi Gia tri Don vi
1 | Chiéu dai 16n nhat Lmax 19,30 m
2 | Chiéu dai thiét ké Ltk 17,50 m
3 | Chiéu rong 16n nhat Bmax 5,65 m
4 | Chiéu rong thiét ké Btk 5,13 m
5 | Chiéu cao man D 2,6 m
6 | Chiéu chimd 1,7 m
7 | Luong chiém nuéc thiét ké 106,4 Tan
8 | Trong tai toan phan 73,65 Tan
9 | Hé s6 béo CB 0,68 -
10 | S6 thuyén vién 15 Nguoi

SVTH: Hoang Thé Tam Trang 11



Do an tot nghiép Ky thuat tau thay GVHD: TS. Tran Vin Luan
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Hinh 1.1 B4 tri chung may chinh — hé tryc chan vit
Tau c6 cong dung:
e Thuc hién thu mua, dich vu thiiy san trén bién. Sau do, tién hanh dung d4 dé udp va
duoc cach nhiét bﬁng cac loai ham bao quan bﬁng xép.
e Tau co6 kha nang quay trd linh hoat va chiu va dap.
He¢ théng dong luc & trong khoang méy cua tau duoc chon loc rdi gan vao sao cho
c6 thé c6 nhitng sy pht hop dbi v6i v6i cap han ché I, nham muyc dich dé tau c6 thé hanh

hai sao cho that on dinh khi ma tai ¢ trong trong moi diéu kién hanh hai.

SVTH: Hoang Thé Tam Trang 12
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Hinh 1.2 B6 tri chung toan tau

Trang 13
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Do an tot nghiép Ky thuat tau thay GVHD: TS. Tran Vin Luan

1.2 Khao sat két cau hé dong lwe ciia tau
1.2.1 Pong co tau

May chinh 1 : MITSUBISHI

S6 may . 13747

Noi san xuét : Nhat Ban

Cong suat :279.68/380.26 kW/CV
Vong quay ;2000 vong/phut
Khoi dong . Dién

Lam mat . Gian tiép

May chinh 2 : KOMATSU-6M108A-1

S6 may : 30925

Noi san xuét : Nhat Ban

Cong suat : 253.75/345 kW/CV
Vong quay : 2000 vong/phut
Khoi dong : Dién

Lam mat : Truc tiép

Céc thiét bi gan sin trén may chinh 1 va 2:
- Bom nudc ngoai tau 1am mat 01 cai

- Bom nudc ngot lam mat may tuan hoan 01 cai

- M6 to khéi dong may chinh 24V 01 cai
- Bom dau béi tron 01 cai
- Sinh han dau 01 cai
- Sinh han nhon hop sd 01 cai
- Bom dau nhon hop s6 01 cai
- Sinh han nudéc 01 cai
- Bom cép dau dbt 01 cai
- Ong gian no 01 cai

Dong co dién:

SVTH: Hoang Thé Tam Trang 14



Do an tot nghiép Ky thuat tau thay

GVHD: TS. Tran Vin Luén

- Pong co dién xoay chiéu 3 pha:

- bién ap:

15 KW
220V - 50Hz

- Truyén dong bang day curoa, lai tir dong co diezen chinh

1.2.2 Heé truc tau

- Truc chan vit may chinh 1
Vat liéu truc
Puong kinh truc

Chiéu dai truc

SUSF431
70 mm

3.700 mm

Ong bao truc bang Inox, bac 16t bang cao su, lam mat tryc tiép bang nudc tu nhién.

- Chan vit kém theo may chinh 1
Vit liéu Hop kim dong
Duong kinh chan vit

S6 canh

Trong lugng

Ty s6 budc xodn

Ty s6 mit dia

Chiéu quay

- Truc chan vit may chinh 2
Vat liéu truc

Duong kinh truc

Chiéu dai truc

Hop kim dong
1250 mm

3 canh

90 kg
H/D=0.5

0.5

Quay phai

SUSF431
63 mm

2830 mm

()ng bao truc bing Inox, bac 1ot béng cao su, lam mat truc tiép b?mg nudc tu nhién.

- Chan vit kém theo may chinh 2
Vat liéu

Duong kinh chan vit

S6 canh

Trong lugng

Hop kim dong
930 m

3 canh

80 kg

SVTH: Hoang Thé Tam
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Do an tot nghiép Ky thuat tau thay GVHD: TS. Tran Vin Luan

Ty s6 budc xoin H/D=0.5
Ty s6 mit dia 0.5
Chiéu quay Quay phai

1.2.3 Céc thiét bi phu budng may

Co dinh may phu: May phu dugc ¢ dinh bang bulong trén da may bang gd duoc
lién két chit v6i vo tau bang bulong.

B6 tri khay hirng dau:Cac khay htng dau ro ri duoc bd tri xung quanh va bén dudi
cac két dau truc nhat cling nhu cac bom van chuyén dau, cic bau loc dau. Chiéu cai thanh
quay cua cac khay nay la 5S0mm.

Ciac két roi : Két ciu thép han, gia cudong khi can thiét. Cac thiét bi trén két bao gom:
ong do, 6ng thong hoi, nat xa hodc van xa, dng nap, 6ng cap va cira kiém tra.

Thiét bi hé thong hut kho: T6 bom hut kho dung chung

— Sbluwong : 01
— Loaibom :Ly tdm nam ngang, tu hut
— Luulugng : 15m*h
— Cotap : 30m.c.n
— Kiéu truyén dong: May chinh lai qua day dai
Ngoai ra tau con trang bi thém bom dién di dong dung dé hat kho khi can thiét.
Thiét bi hé thong ciru héa: Gom hé thong ciru hoa bang nudce va binh chira chay.
T6 bom ctru hoa bing nudc:
— S6lugng : 01 (dung chung véi lam mat va hit kho)
— Loaibom :Ly tdm nam ngang, tu hut
— Luulugng : 15m’h
- Cotap : 30m.c.n
— Kiéu truyén dong: May chinh lai qua day dai
Ctru hoa bang binh bot va binh CO2:
— Dit trong budng may: 2 binh bot va 1 binh CO2
— Dat trong cabin lai: 1 binh bot va 1 binh CO2

SVTH: Hoang Thé Tam Trang 16



Do an tot nghiép Ky thuat tau thay GVHD: TS. Tran Vin Luan

— Dit trong nha bép: 01 binh xach tay sir dung khi hoa l1ong

Ngoai ra trang bi thém:

— Riu dé chira chay 01 cai
— Xa beng nhe ding dé chira chay 01 cai
— Bat hoac chan dap Itra kich thudce 1.5x2m 02 cai

— X0 muc nudc chira chay cung voi day co du
chiéu dai d€ mic nuéc , loai 10 lit 02 cai
— Xéng xuc cat 02 cai
1.3 Cac hé thong ciia tau
1.3.1 Hé thong nhién liéu

May chinh va dong co diezen lai may phat sir dung nhién liéu 1a loai MDO. Qua dng
rét trén boong dau dét duoc dua vao cac két dau du trir trong budng may .Trén két lap cac
van va 6ng do cac van c6 thé hit dau, dau cin va nude. Trén két du trir dat van co miéng
hut cao cach day 10-15% luong dau trong két dé 1iy dau sach. Trén két dit mot van dong
nhanh ldy dau dua di sir dung cho cac may. Mdi may con b tri 1 van chin trén dudng dng.
Van nay khong bi anh hudéng do chay tir mdy. Ngoai ra con ¢6 van xa tu dong ¢ day két
hang ngay ding x4 nudc va dau ban xudng két dau ban.

Chédng 6 nhidm: Céac chd c6 kha ning ro ri ddu déu c6 khay hing dua vé két dau ban
qua dudng 6ng va van chin 1 chiéu. Nudc va dau ban tir budng may duoc bom tay dau ban
hut dua vé két dau ban va hat dau ban tir két dau ban 1én bong ra ngoai tau tdi cac phuong
tién tiép nhan bang bom tay dau ban.

Yéu cau trang bi thém 01 bom nhién liéu chinh va 01 bom nhién liéu du phong co
lwu lwong du cap cho may chinh va may phu.

1.3.2 Hé thong 1am mat
Tau trang bi 01 bom lam mat kiéu bom ly tdm trich lyc tir may chinh bang ddy curoa.
Luu luong bom hat kho:  15m*/h
Cot ap 30m.c.n

SVTH: Hoang Thé Tam Trang 17



Do an tot nghiép Ky thuat tau thay GVHD: TS. Tran Vin Luan

May chinh dugc 1am mat theo kiéu gian tiép. Nudc ngoai tau duoc bom lam mat vong
ngoai gin trén may hit qua cua thong song, van va bau loc dua dén 1am mat nude ngot
vong trong tai sinh han nudc ri thai ra ngoai tau. Trén dudng dng nay trich éng 14y mot
phﬁn nuoc dua di lam mat hé truc chan vit va hop $6.

Dy phong cho bom lam mat vong ngoai la bom chita chay. Bom nudc ngot vong
trong hut nudc tir sinh han nuée di lam mat dau nhon tai sinh han dau rdi vao lam mat may
chinh xong tré lai sinh han nuéce tiép tuc chu trinh sau.

Toan bd thiét bi hé théng lam mat duoc gfm lién trén may. B xung nudc lam mat béng
cach do truc tiép nudc ngot vao két nudc gidn nd. Du phong cho bom nudc vong trong 1a
bom lam mat vong ngoai.

1.3.3 Hé thong dau bdi trom

Hé théng dau boi tron ciia mdi dong co sé c6 01 bom, mot sinh han lam mat dau, phin
loc,... Pong co dugc boi tron bdi hé théng tuan hoan kin, bom dau nhon dugc dan dong
b1 dong co, hut dau tir cac te qua sinh han, dén phin loc va dén céc hé théng bo1 tron bén
trong. Hop s6 dugc boi tron bai hé théng tuan hoan kin.

Ngoai ra trang bi thém 01 bom dau nhon dy phong.

1.3.4 Hé thong thong hoi

Toan bo cac két, khoang tréng, khoang kho duoc bé tri cac 6ng thong hoi, d6i véi cac
két dai thi can bb tri 2 6ng. Pau dng thong hoi 13 loai c6 thiét bi tu dong chdng nude tran
nguoc, dau dng thong hoi cua cac két diu d6t phai co ludi phong hoa.

1.3.5 Hé thong hiit khd
Tau trang bi 01 bom hit kho 12 bom ly tAm trich lyc tir may chinh bang diy curoa.
Luu luong bom hut kho:  15m’/h
Cot ap 30m.c.n
Kiéu truyén dong May chinh lai qua day curoa

Ngoai ra tiu con trang bi thém bom dién di dong dung dé hat kho khi can thiét. Hut

kho budng may duoc bom hut kho dung chung do may chinh lai hit nudc dong qua phéu

hut, hop x4 can, van chdn 1 chi€u roi xa ra ngoai tau.
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Céac khu vyc dugce hut kho: Hat kho khoang hang cé, khoang ludi, khoang kho, buong
may va khoang mdy l4i. Trong budng may con c6 miéng hit kho tng cap ndi truc tiép voi
dudng hit ciia bom nude bién lam mat may chinh.

Vit liéu dung cho hé théng:

- Ong: Ong thép
- MOoi nbi: Bich hodc ndi kiéu éng 1ong.
1.3.6 Hé thong chira chay bing nuéc

Dung bom hut kho dé chita chdy, bom nuéc chita chay dit trong budng may. Nude
duoc 14y tir 2 miéng thong bién qua van va bau loc dwa dén cac van chita chay trong budng
may va trén boong.

Tai cac miéng van chita chay dit hop dung voi rong v6i miéng phun nuée 12mm.
Nudc chita chay con dung rira san boong, rua neo, du phong cho bom lam mét vong ngoai,
va thoi tic cira thong song.

Thiét bi ctru hoa bang nude:

- Luu luong bom chira chdy dung chung 15m3/h
- Cot ap 30m.c.n
Vit liéu dung cho hé théng:
- Ong: Ong thép
- Mbi ndi: Bich
1.3.7 Hé thong nwére 1an dau

Trén tau dugc bo tri 1 két chira nude 1an dau ban, nudc 1an dau ban tir budng may
dugc bom tay bom vé két va nude tir két duoc bom tay bom 1én thiét bi tiép nhan trén bo
khi tau vao cang.

1.3.8 Hé thong ong do

Toan bd cac két, khoang tréng, khoang kho dugc bd tri cac dng do. Dbi v6i dng do

cho cac két dau ban két thuc trong budng mdy, chiéu cao cua dng do dugc bd tri cao hon

1000mm bén trén san va dau éng duoc 1ap van tu dong kém van thir.
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Vit liéu dung cho hé théng:
- Ong: Ong thép
- Méi nbi: Ong 16ng han
1.3.9 Hé thong cip va van chuyén nuéc sinh hoat
Nudc ngot st dung cho sinh hoat, in udng duoc bom 18n két nude ngot hing ngay,
trén boong noc, khi két day hodc voi bom duoc ding hodc duge bit biang cong tic phao
dat trong két. Nudc xa nha v¢ sinh duge muc tir dudi bién hodc str dung nudc ngot.
Vit liéu dung cho hé théng:
- Ong: Ong thép
- Mbi ndi: Ong 16ng hoic bich ndi
1.3.10 Céc phu tung du trir, dung cu va d6 nghé cho may chinh 1 & may chinh 2
a. Phuy tung du triv
- Céc van hut khi vao dong bd véi than van, dé van, 10 so va cac phu tung khac cho 1
xi lanh: 01 bo
- Cac van xa khi vao déng bd vé6i than van, dé van, 10 so va cac phu tung khac cho 1
xi lanh: 01 bo
- Cac van nhién liéu déng bo véi than van, 10 so va cac phu tung khac cho mdt dong
co: 01 bo
- Céc bac d& phia du6i hodc gdp bac cia thanh truyén ciia mdi ¢ va kiéu da dung
ddng bo véi cac bu 16ng va & cu: 01 bd
- Céac bac do phia trén hodc gdp bac cua thanh truyén ctia mdi ¢& va kiéu da dung
ddng bo véi cac bu 16ng va & cu: 01 bd
- Xéc mang pistong cho 1 xi lanh: 01 bo
- Bom nhién liéu hoan chinh dé dy phong: 01 ci
- Ong nhién liéu cao 4p cho mot c¢& va hinh dang da dong b véi khép ndi: 01 bo
b. Cdc dung cu va do nghé
- Trang bi cac dung cu va dd nghé chuyén dung dé duy tri cac cong viéc sta chira

hodc bao dudng may moc: 01 bd
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CHUONG 2: TINH TOAN KIEM NGHIEM HE TRUC CHAN VIT

Quy chuén tinh toan: “Quy chuén k§y thuat qudc gia vé& phan cip va déng tau cé cd

chiéu dai 16n nhat tir 12 mét dén dudi 24 mét QCVN 02-35:2021/BNNPTNT”; “Quy pham

phan cip va dong tau ca bién 6718:2000” va “Quy chuan ky thuat qudc gia vé trang bi an
toan tau ca QCVN 02-21:2015/BNNPTNT”.

2.1 Tinh kiém nghiém strc bén ciia hé truc chén vit 1

2.1.1 Tinh chon truc chan vit 1

Yéu cau cua hé truc chan vit:

Pam bao on dinh lau dai va rat tin cdy trong méi trudng nudc bién.

Nhin duogc cac kiéu van dong xoan, kiéu ngang ciing nhu dang doc.

Puong thang tim phai dugc cam chimg dén cudi tudi doi con tau va né co thé chiu
dugc tac dong do 18n da hay ha thuy, bc xép hang, tac dong cia bién dong, sy mai

mon cua cac gbi do va sy dao dong cua con tau.

a. Tinh chon truc chan vit

Bang 2.1 Tinh chon truc chan vit 1

STT No6i dung Kihiéu | Pon vi Cong thuc Gia tr1
1 | Cong suat dinh mic may chinh 1 H €V |1 lich may 7803
kW | Ly lich may 279,7

2 | Vong quay may chinh n v/ph | Ly lich may 2000
3 | Tiso truyén hop sb i Ly lich may 4,1
4 | Vong quay ra truc chan vit N v/ph | n/i 487,8
5 |Héso K Bang 3/4.1 89,3
6 | Buong kinh tryuc chan vit ds mm |ds= Ki/% 74,1
7 | Chiéu day 4o boc truc tai o do tl mm | 0,03ds + 7,5 9,7
8 | Chiéu day 4o boc truc phﬁn con lai t2 mm | (3/4)t] 7,3
9 | Chiéu dai 6 d& truc chan vit lod Mm | > 4ds 296,7
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Két luan: - Chon duong kinh co ban truc chan vit ds =70mm
- Chiéu dai truc chong chéng Lt =3,70m
- Vat liéu lam truc 1a loai thép khong ri SUSF 431
- Bac truc chan vit phia truée (cao su téng hop) LO =300 mm
- Bac truc chan vit phia sau (cao su tong hop) LT =300 mm

b. Tim chiéu day bich va duong kinh ciia buldng khép néi
Bang 2.2 Tinh dudng kinh ctia bulong khép ndi va chiéu day caa bich khép nbi

TT No6i dung Kihiéu | Pon vi Cong thuc Gia tri
1 | S6 16 bulong nbi truc n Chiéc | Chon theo bich may 8
2 | Pudng kinh vong tam céc 16 d mm Chon theo bich may 140
3 | Gidi han bén kéo vt liéu truc Ts N/mm2 | SCSP1 590
4 | Gidihan bén kéo vat liéu bulong Tb N/mm2 | SCSP1 590
5 | Heé s6 d6 bén kéo kb - (Ts + 160).Tb 1,3
6 | Puong kinh bulong khdp noi db mm 0,65.(dev3.kb/n.d)1/2 13,2
7 | Chiéu day bich khép noi b mm | 0,2dcv 14,5

K¢ét luan: - Chon chiéu day bich khép néi lam bang thép hop kim b=23 mm

- Chon dudng kinh bulong khép ndi bang thép Mactenxit 431 db = 18 mm
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c¢. Tinh then (Tinh theo tai liéu [1])
Bang 2.3 Tinh then

TT Noi dung Kihiéu | Bon vi Cong thirc Gia tri
, 71620Ne.1,36/
1 | Momen xo04an trén truc Mx kG.cm 51854
ncv
2 | Gi61 han chay cua vat liéu chan vit Rev kG/cm2 2700
3 | Ung suét dap cho phép v.l.c.v GCV kG/cm?2 0,55 Rev 1485
4 | Giéi han cua vat ligu.k.nbi Rk | kG/cm2 3200
5 | Ung suat dap cho phép cua v.Lk.n ok kG/cm2 0,55 Rk 1760
. Kich thudc then: rong b cm 2
cao h cm 2
7 | Chiéu cao 1am viéc ctia then ht cm h -2t 1,9
Duong kinh trung binh doan con L,
8 _ dtev cm Theo thiét ké 7,3
chan vit
Duong kinh trung binh doan con L
9 . dttg cm Theo thiét ké 7,3
khép noi
. 4 Mx/(ht. dtcv.
10 | Chiéu dai cua then chan vit Itcv cm 10,1
GCv)
. ) 4 Mx/(ht. dttg.
11 | Chiéu dai cua then khdp noi Itkn cm 9 8,5
c

Két luin:
- Chon then chan vit c6 Ixbxh = 120x20x20 (mm)
- Chon then khop ndico  Ixbxh = 100x20x20 (mm)

SVTH: Hoang Thé Tam Trang 23




Do an tot nghiép Ky thuat tau thay GVHD: TS. Tran Vin Luan

d. Tinh vong quay gi¢i han
Bang 2.4 Tinh vong quay gidi han

TT Noi dung Kihi¢u | Bonvi | Cong thirc Gia tr1
1 | Khoang cach 16n nhat cua 2 gbi d& Lmax cm Ban v¢ truc 259
2 | Vong quay ra chan vit ncv v/ph nmc/i 487,8

1,28dcv106
3 | Vong quay to1 han Nk v/ph 1583,7
12max
, (nk-ncv)100
4 | H¢ s0 du lugng cho phép K % 201,7
ncv
5 | Hé s6 du lugng cho phép [K] % 30

Két ludn: K > [K]: truc 1am viéc an toan

2.1.2 Tinh kiém nghiém sirc bén truc chén vit 1

L

Hinh 2.1 So dd tinh strc bén truc chan vit
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% Tinh ap lyc trén gdi vi trong lrong ban than truc
Do khdi luong, bac chiu ap luc va luc hép dan cua truc s& duoc tinh theo cong thuc:

p:LI'TS'Y(kG/cmZ)

Trong do:
- Chiéu dai ti da ctia cta nhip truc:
L <125,[d, =125./7 =330,7(cm)
= Chon L =300(cm)

- Dién tich mit cit ngang cua truc:

2 2
5= _ T a8 5cmd)
4 4

- DPuong kinh chan vit: dey = 7(cm)
- Trong lugng riéng cta truc: y=8.10"°(KG/cm?®)
- Véi bac d& ctia 6 d phia 1ai: 1 = 223 (mm) = 22,3 (cm) thi:

LSy 300.38,5.8.10°
Id, 22,3.7

=0,6(KG/cm?)

- Véi bac d ctia 6 d& phia mii: 1 = 223 (mm) = 22,3 (cm) thi:

LSy 300.38,5.8.10°
Id, 22,3.7

=0,6(KG/cm?)

% Ung suat udn do trong hrgng ban thin truc
Moémen udn cua truc do trong lugng ctia né dugc tinh theo cong thire sau:
M, =q.l?/12=0,31.300° /12 = 2325(KG.cm)
Trong do:
- Trong lugng lyc phan bd déu trén chiéu dai truc: q = n.d?y/4 = 0,31

- Chiéu dai cta cta nhip truc: 1 =300 (cm)
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Ung suét udn do trong lugng truc tao ra:
M, M, 2325

"W, 01 OL7

u

=67,78(KG/cm?)

< S6 vong quay giéi han do dao dong riéng

Sb vong quay gidi han ctia hé truc dugc xac dinh boi cong thirc:

6
= 327: EJg _ 3072 2,1.10°120,05.981 _ goc oo/ oo
| q 300 0,31

Trong do:
- Modun dan hdi vat liéu: E = 2,1.108(KG/cm?).

- Momen quén tinh tiét dién truc: J=0,05d’ =0,05.7* =120,05(cm*)

- Gia tbc trong truong: g = 981(cm/s2)

- Trong luong don vi phan b déu trén chiéu dai truc: q = 0,31(KG/cm)

- Chiéu dai cua cta nhip tryc: 1=300(cm)

Ta thay s6 vong quay trén truc chan vit n = 487,8(v/p) < nk = 935,35 (v/p) thoa min diéu
kién tan sb dao dong riéng cua h¢ truc.
< On dinh ciia hé truc khi chiu lyc dy cia chén vit
Luc doc truc duoc tinh theo cong thirc:

_ m’EJK n’, n%.2,1.10°120,05.2,5

487,8°
P 1-—)= -
T ni) 3002

935, 35

1 ) =50315,9(KG)

75.Ne.
T N _ 75.308,26.0,50 _ 481,36(kG)
0,515.v 0,515.46,63

v=4, 25.3/ '\[')e"‘ = 46,63(HL/h)

P>T

Trong do:
- Modun dan hdi vat liéu: E = 2,1.10%kG/cm?).
- Momen quan tinh tiét dién truc: J = 120,05(cm?).
- Chiéu dai cua cta nhip tryc: 1=300(cm)
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- Hé sb dy trit bén: K =2,5.

Sb vong quay cua truc chan vit: n = 487,8(v/p).

S6 vong quay gidi han cua hé truc: nk = 935,35(v/p).
Luc day chan vit: T = 481,36 (kG)

< Goc xoan giéi han cho phép
Gobc xodn cua hé truc trén don vi chiéu dai chua thé duge cho chay qua gio1 han goc
xodn dit ra. Bién dang xodn ciing 1a co s& danh gia d6 ctng virng cia hé truc.
Goéc xo0dn hé truc c6 thé tinh nhu sau:

~ M,.100.180  11038,79.100.180
J,Gn  235,75.80,77.10"n

=0,332(°/m) < @, =0,45(°/m)

Trong do6:
+ Momen xo0an toi da trén tryc:

M. =71620.3%8:28 _11038 79(G.cm)
2000

+ Momen quén tinh doc cuc tiét dién truc:

4 4
= md, _mi”_ 235,72(cm*) .
32 32
+ Mb dun dan hdi trugt caa vat liéu 1am truc:

6
Go_—E _ 2,110 =80,77.10*(KG / cm?)
2.(1+p) 2.21+0,3)

D)

» Xac dinh ap luc doc 1ap ddi véi cac gbi do clia hé truc tau
- Chiéu dai truc chan vit:
=1, +1, +1, =500+2200+1000 = 3700(mm)
- Chiéu dai cac doan truc:
I, =0,5(m); 1, =2,2(m);l, =1,0(m).
- Trong lugng ctia mdt don vi dugc phan bd theo chiéu dai cua truc: q=0,31(kG/cm).

- Khéi luong chan vit: G = 90 (kg)
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s Xac dinh cAc mémen ¢ noi dat goi do

e Momen uon tai géi do gan truc chan vit:

) = —43,77(KG.m)

2 2
0 p 2 2

e Phuong trinh mémen dé tinh mémen tai vi tri nhip 1 va nhip 2:

My, +2M, (I, +1,) + Ml = —%(If 1)

& —43,77.2,2+2M,.(2,2+1,0)+ M,.1,0 = —O’T?’l(z, 23 +1,0%)

< 6,4M, +1,0M; —95,39 =0(a)
e Phuong trinh géc xoay tai ngam B:

a, = ql; + M,l, " Mgl, _
24E) 6EJ 3EJ

< ql2+4M,+8M, =0

©0,31.1,0% +4M, +8M_ =0

< 4M, +8M; +0,31=0(b)

Giai hé phuong trinh (a), (b) ta thu duoc két qua nhu sau:
M, =-43,77(KG.m)
M, =16,17(KG.m)
M; =-8,12(KG.m)
% Xac dinh gia tri cic phan luc & noi dit cac gbi dé
e Tai vi tri cua gdi d& 0:

M, -M, 0,31.2,2 16,17+43,77
S +

R, =G+q|0+q—'1+ =90+0,31.0,5+ =117, 74(KG)
2 1, 2 2,2
o Taigdidd1:
R :q—ll+q—|2+ Mo —M, , Mg —M,
22 1, l,
08122 03110 -4377-1617 -812-1617 o, 04(KG)
2 2 2,2 1,0
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e Taingam B:

R, =2 Mi-M; 03110 1617+812
2 1, 2 1,0

= 24,45(KG)
Kiém tra lai tong phan luc trén cac gbi d5:
YR =R,+R,;+Ry =117,74-51,04 + 24,45 = 91,15(KG)
Téng gia tri cua trong luong chan vit va truc chan vit:
>G=G+ql=90+0,31.3,7 =91,147(KG) ~ R
= Két qua trén la ding
<% Tinh ap lwc tai tirng chd gbi do
Pé dam bao rang da phan truc s& khong tiép xtic véi tong tiét dién cai bong cua vat
lidu d6, ta s& chon xudng 10 % twong dwong véi gia tri thuc té cua nd. Sau ddy 1a gid tri
hinh chiéu ctia no:
e Taivitri géi 0:
S,=0,9d,.1,=0,9.7.50 = 315(cm?)
e Taivitri géi 1:
S, =0,9d,.,=0,9.7.220 =1386(cm?)
- Ap luc ma céac gbi phai chiu tac dung nhu sau:
e Taivitri géi 0:
Po =R, /S, =117,74/315=0,37(kG / cm*) < p,, = 2,5+3(kG / cm?)
o Taivitri gdil:

p, =R, /S, =51,04/1386 =0,04(kG / cm”) < p,, =2,5+3(kG / cm?)
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0 1 B
G“= lp o
o o=05m | L,=2.2m R 1,=1.0m
+16.17
~] kG
-8.12
-43.77

Hinh 2.2 So d6 hé truc va biéu d6 mémen
= K¢ét luan: O d6 lam viéc an toan

2.2 Tinh kiém nghiém sirc bén ciia hé truc chan vit 2
2.2.1 Tinh chgn truc chan vit 2
< Yéu cau ciia hé truc chén vit
- Pam bao 6n dinh lau dai va rat tin cy trong mdi trudng nudc bién.
- Nhin dugc cac kiéu van dong xodn, kiéu ngang ciing nhu dang doc.
- Puodng thang tim phai dugc cam chimg dén cudi tudi doi con tau va n6 cé thé chiu
dugc tac dong do 1én da hay ha thuy, boc xép hang, tac dong ciia bién dong, sy mai

mon cua cac goéi do va sy dao dong cua con tau.
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+» Diéu kién lam viéc cua hé truc chan vit

Chiju lyc day tir chong chong, cic momen can cta chong chong khi ma tau hoat

dong & diéu kién thoi tiét khic nghiét.

H¢ truc phai chiu su anh hudng nang né tir chinh khéi lugng cua tau va nhitng thanh

phan phat sinh nhé khac trong qua trinh 1ap ghép hay su thay doi vé hinh dang trén

chinh vo6 cua phuong tién thuy cling nhu luc du tinh tir trude khi tau chong chanh.

a. Tinh chon truc chan vijt

Bang 2.5 Tinh chon truc chan vit 2

TT No6i dung Ki hiéu | Pon vi Cong thuc Gia tri
1 Cong suat dinh mitc may chinh 1 H €V | Ly lich may 40
kW | Ly lich may 253.,8

2 | Vong quay may chinh n v/ph | Ly lich may 2520
3 | Ti s6 truyén hop sb 1 Ly lich may 2,9
4 | Vong quay ra truc chan vit N v/ph | n/i 868,9
5 | Héso K Bang 3/4.1 89,3
6 Puong kinh truc chan vit ds mm |ds= Ki/% 59,2
7 | Chiéu day 4o boc truc tai 6 d& t1 mm | 0,03ds + 7,5 9,3
8 Chiéu day 4o boc truc phén con lai t2 mm | (3/4)t] 6,9
9 | Chicu dai 6 d& truc chan vit lod | Mm |> 4ds 236,9
Két luén:

- Chon duong kinh co ban truc chan vit ds 63 mm

- Chiéu dai truc chong chéng Lt 2,83m

- Vatli¢u lam truc la loai thép khong ri SUSF 431

- Bac tryc chan vit phia trudc (cao su tong hop) LO 250 mm

- Bac truc chan vit phia sau (cao su tong hop) LT 250 mm
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b. Tim chiéu day bich va dwong kinh ciia buldong khép ndi.

Bang 2.6 Tinh duong kinh cua bulong khép nbi va chiéu day cuia bich khdp ndi

TT No6i dung Kihi¢u | Pon vi Cong thurc Gia tri
1 | S6 15 bulong nbi truc n Chiéc | Chon theo bich may 8
2 | Pudng kinh vong tam céc 16 d mm Chon theo bich may 114
3 | Gi6i han bén kéo vat liéu truc Ts N/mm2 | SCSP1 590
4 | Gi6i han bén kéo vat liéubulong | Tb N/mm2 | SCSP1 590
5 | Hé sb d6 bén kéo kb - (Ts + 160).Tb 1,3
6 | Puong kinh bulong khép noi db mm 0,65.(dcv3.kb/n.d)1/2 10,3
7 | Chiéu day bich khép noi b mm | 0,2dcv 11,3
Két luin:

- Chon chiéu day bich khép nbi lam bang thép hop kim b = 20mm
- Chon duong kinh bulong khép ndi bang thép Mactenxit 431 db = 18 mm
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c¢. Tinh then (Tinh theo tai liéu [1])
Bang 2.7 Tinh then

TT Noi dung Kihiéu | Bon vi Cong thirc Gia tri
, 71620Ne.1,36/
1 | Momen xo0an trén truc Mx kG.cm 24351
ncv
2 | Gi61 han chay cua vat liéu chan vit Rcv kG/cm2 2700
3 | Ung suat dap cho phép v.l.c.v GCV kG/cm?2 0,55 Rev 1485
4 | Giéi han cua vat ligu.k.nbi Rk | kG/cm2 320
5 | Ung suat dap cho phép cua v.Lk.n ok kG/cm2 0,55 Rk 1760
. Kich thudc then: rong b cm 2
cao h cm 2
7 | Chiéu cao 1am viéc ctia then ht cm h -2t 1,9
Duong kinh trung binh doan con L,
8 _ dtev cm Theo thiét ké 4,7
chan vit
Duong kinh trung binh doan con L
9 .. dttg cm Theo thiét ké 4,7
khép noi
. 4 Mx/(ht. dtcv.
10 | Chiéu dai cua then chan vit ltcv cm 7,4
GCv)
Két luin:
- Chon then chan vit co Ixbxh = 90x20x20 (mm)
- Chon then khép nbico  Ixbxh = 80x20x20 (mm)
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d. Tinh vong quay gi¢i han
Bang 2.8 Tinh vong quay gidi han

TT Noi dung Kihi¢u | BPonvi | Cong thirc Gia tr1
1 | Khoang cach 16n nhat cua 2 gbi d& Lmax cm Ban v¢ truc 175,2
2 | Vong quay ra chan vit ncv v/ph nmc/i 868.8
1,28dcv106
3 | Vong quay to1 han Nk v/ph 2376,9
12max
, (nk-ncv)100
4 | H¢ s0 du lugng cho phép K % 237,6
ncv
5 | Hé s6 du lugng cho phép (K] % 30

Két lun: K> [K]: Truc lam viéc an toan

2.2.2. Tinh kiém nghiém sitc bén truc chén vit 2

- — — —
Fem—————

L

Hinh 2.3 So dd tinh strc bén truc chan vit
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% Tinh ap lyc trén gdi vi trong lrong ban than truc
Do khdi luong, bac chiu ap luc va luc hép dan cua truc s& duoc tinh theo cong thuc:

p:LI'TS'Y(kG/cmZ)

Trong do:
- Chiéu dai tbi da cua cua nhip truc:
L <125./d, =125./6,3 =313, 7(cm)
= Chon L =300(cm)
- Dién tich mit cit ngang cua truc:

B ndi _ 16,3

S =31,2(cm?)

- DPuong kinh chan vit: dev = 6,3(cm)
- Trong lugng riéng cta truc: y=8.10"°(KG/cm?®)
- Véi bac d& ctia 6 d& phia 1ai: 1 = 195 (mm) = 19,5 (cm) thi:

_ LSy 300.31,2.8.10°
d, 19,5.6,3

=0,61(KG/cm?)

- Véi bac d& ctia 6 d& phia mii: 1 = 195 (mm) = 19,5 (cm) thi:

LSy 300.31,2.8.10°
ld, 19,5.6,3

=0,61(KG /cm?)

% Ung suat udn do trong hrgng ban thin truc
Moémen udn cua truc do trong lugng ctia né dugc tinh theo cong thire sau:
M, =q.l?/12=0,25.300° /12 =1875(KG.cm)
Trong do:
- Trong lugng lyc phan bd déu trén chiéu dai truc: q = m.d?y/4 = 0,25

- Chiéu dai cta cta nhip truc: 1 =300 (cm)
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Ung suét udn do trong lugng truc tao ra:

o, = _ M, _ 1815 _t546/em?)
W, 01d 0163

u

< S6 vong quay giéi han do dao dong riéng

Sb vong quay gidi han ctia hé truc dugc xac dinh boi cong thirc:
6
n, = 3211: E.Jg _ 3071; 2,1.10°.78,76.981 _1253.1(v/p)
| g 300 0,25
Trong do:

- Modun dan hdi vat liéu: E = 2,1.108(KG/cm?).

- Momen quén tinh tiét dién truc: J=0,05d’ =0,05.6,3" = 78,76(cm*)

- Gia tbc trong truong: g = 981(cm/s2)

- Trong luong don vi phan b déu trén chiéu dai truc: q = 0,25(KG/cm)

- Chiéu dai cua cta nhip tryc: 1=300(cm)

Ta thy s vong quay trén truc chan vit n = 868,9(v/p) < nk = 1243,1 (v/p) thoa mén diéu

kién tan sb dao dong riéng cua h¢ truc.
< On dinh ciia hé truc khi chiu lyc dy cia chén vit
Luc doc truc duoc tinh theo cong thirc:

_ m’EJK n’, n%.2,1.10°78,76.2,5 868,9°

P g -7 = il ) = 23190,37(KG)
k

3002 1243,
75.Ne.
T My _ 7534505 g0 0n o
0.515.v  0.515.49,18
v=4 25.3/ '\[')e"‘ — 49,18(HL/h)
P>T
- Trong do:

e Modun dan hdi vat lidu: E = 2,1.10%kG/cm?).

e Momen quan tinh tiét dién truc: J = 78,76(cm?).

SVTH: Hoang Thé Tam Trang 36



Db an tot nghiép K5 thuat tau thay GVHD: TS. Tran Vin Luan

e Chiéu dai cua cta nhip tryc: 1 =300(cm)
o Hé sb du trit bén: K =2,5.
e S6 vong quay cua truc chan vit: n = 868,9(v/p).
e SO vong quay gidi han cua hé truc: nk = 1243,1(v/p).
% Goc xoan giéi han cho phép
Gdc xodn cta hé truc trén don vi chiéu dai chua thé dugc cho chay qua gio1 han gbéc
xoan dit ra. Bién dang xodn ciing 14 co s¢ danh gia d6 ctmg vitng ctia hé tryc.
Goc xodn hé truc c¢6 thé tinh nhu sau:

~ M,.100.180  9850,12.100.180
J.Gn  154,65.80,77.10"x

=0,41(°/m) < ¢, =0,45(°/m)

- Trong do:
+ Momen xo4n toi da trén truc:

M. = 716202 — 9805 12(kG.cm)
2520

+ Momen quén tinh doc cuc tiét dién truc:

4 4
JO _ dev — TC.6,3 :154,65(Cm4)
32
+ Mb dun dan hdi truot cta vat liéu 1am truc:
E 2,1.10°

- = =80,77.10°(KG / cm?)
2.(1+p) 2.1+0,3)

< Xac dinh ap lwc ddc 1ap d6i véi cac gbi do ciia hé truc tau
- Chiéu dai tryc chan vit:
|=1,+1, +1,=400+1840+ 590 = 2830(mm)
- Chiéu dai cac doan truc:
|, =0,4(m);1, =1,84(m);l, =0,59(m) .
- Trong lugng ctia mdt don vi dugc phan bd theo chiéu dai cua truc: q=0,25(kG/cm).
- Khéi luong chan vit: G = 80 (kg)
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s Xac dinh cAc mémen ¢ noi dat goi do
e Momen uodn tai géi do gan truc chan vit:

2
%) = —28,18(KG.m)

1
M, = (G, + q7°) — (800,352 +
e Phuong trinh mémen dé tinh mémen tai vi tri nhip 1 va nhip 2:

My, +2M, (I, +1,) + M, = —%(If 1)

& —28,18.1,84+ 2M_.(1,84+0,59) + M ,.0,59 = —0’725(1, 84° +0,59%)

< 4,86M, +0,59M, —51,45=0(a)
e Phuong trinh géc xoay tai ngam B:

o, = ql3 + M, + Megl, _
24E) 6EJ  3EJ

< qlz+4M,+8M, =0

< 0,25.0,59* +4M, +8M, =0

< 4M, +8M; + 0,09 = 0(b)

Giai hé phuong trinh (a), (b) ta thu duoc két qua nhu sau:
M, =-28,18(KG.m)
M, =11,27(KG.m)
M, =-5,65(KG.m)
% Xac dinh gia tri cic phan luc & noi dit cac gbi dé
e Tai vi tri cua gdi d& 0:

ql, M,-M, 0,25.1,84+11,27+28,18

R,=G+ql,+—2+ =80+0,25.0,4+ =101, 77(KG)
2 |l 2 1,84
o Taigdidd1:
Rz, Al Mo =M,  M; M,
2 2 I, I,
R, - 0,25.1,84 N 0,25.0,59 N -28,18-11,27 N -5,65-11,27 — _49,81(KG)
> 2 1,84 0,59
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e Taingam B:

R, _dl,  M-M, 025059 11,27+5,65
2 l, 2 0,59

= 28,75(KG)
Kiém tra lai tong phan luc trén cac gbi da:
>R =R,+R,+R; =101,77-49,81+28,75 =80, 71(KG)
Téng gia tri cua trong luong chan vit va truc chan vit:
>G=G+ql=80+0,25.2,83=80,7(KG) ~ >R
= Két qua trén 1 dung
< Tinh ap luec tai tirng chd goi d&

Pé dam bao rang da phan tryc s& khong tiép xtic véi tong tiét dién cai bong cua vat
lidu d6, ta s& chon xudng 10 % twong dwong vé6i gia tri thuc té cua nd. Sau ddy 1a gid tri
hinh chiéu cua no:

e Taivitri géi 0:
S,=0,9d,.L,=0,9.6,3.40= 226,8(cm?)
o Taivitrigdil:
S, =0,9d,.L, =0,9.6,3.184 =1043, 28(cm?)
- Ap luc ma cac gbi phai chiu tac dung nhu sau:
e Taivitri géi 0:
p, =R, /S, =101,77/226,8=0,45(kG / cm?*) < P, =2,5+3(kG/ cm?)
e Taivitri géi 1:
p, =R, /S, =49,81/1043,28 =0,05(kG / cm?) < P, =2,5+3(kG / cm?)

= Két luan: O d& 1am viéc an toan
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G
1,=0,4m e ;=1,84m | 1,=0,59m —
+11.27
~ kG
-28.18

Hinh 2.4 So dd hé truc va biéu dd momen
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CHUONG 3: THIET KE QUY TRINH LAP PAT MAY CHINH - HE TRUC
CHAN VIT

3.1 Piéu kién lip dit may chinh — hé truc

Chét luong ctia qua trinh cing tam, ldp rap va dinh tdm hé truc c6 anh hudng rat 1on
dén tinh ning cua tau. Do vay trudc khi tién hanh can phai chuan bi ddy du diéu kién sao
cho cong viéc cang tam, lép rap va dinh tdm h¢ truc phai dam bdo an toan va chinh xac
nhat. Diéu kién dé co thé cing tim duoc trinh bay nhu sau:

—  Nhiét do cua than tau phai dugc 6n dinh dén mirc c6 thé. Vi li do nay viéc cang
tim dugc thuc hién vao lic sang sém hoac chiéu toi.

—  Tai khu vuc ctia phan duéi tau, cac cong viéc han co ban phai dugc hoan thién.
Piéu nay ngin ngira sy bién dang than tau do cong viéc han.

—  CAu trac va thiét bi nang da duoc dat 1én tau:

e Tong doan day, tong doan man, tong doan boong va cac vach ngang, vach doc da
duoc 1ap rap, han va kiém tra hoan thién

e B¢ may lai trén boong chinh d3 duoc 1ap rap , han va kiém tra hoan thién

e Cac két thudc ving dudi tau da dugc kiém tra han, thir kin nude va khic phuc xong
cac khuyét tat 3 duoc kiém tra va xac nhan.

e B¢ may chinh da duoc kiém tra hoan thién.

e Cac moc treo paling phai duge dam bao kich thudc, phai dam bao ding tiéu chuén,
tur thé ctia n6 phai dugc kéo moi phia.

e Tit ca cac thiét bi c6 khéi lwong 16n nhu ndi hoi da dugc cau 1én tau va dit ding
Vi tri.

e Cac 16 khoét cho dng bao truc chui qua gia d& 6ng bao, cu ky lai, sbng dudi, bé
may chinh, tau nam trén da phai 6n dinh, khong dich chuyén, dua vat ning 1én xudng giy
sai léch.

— Sau khi thyc hién xong cong tac chuén bj ta tién hanh cang tam hé truc cho tau.
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3.2 So' d6 quy trinh lip dit may chinh — hé truc chén vit
Quy trinh dé dat t6 hop dong co chinh — hé truc xudng khoang may tau NA-93626-
TS dugc thuc hién theo hai cach sau:

1. Lip dat hé dong lyc cta tau ¢ phia 1ai dén noi phia miii: Ta s& bat dau lap 1an luot timg
chi tiét theo thtr tir tir truc chén vit tiép d6 1a dén céc chi tiét trén hé truc va cubi cling la
lap dong co chinh rdi sau d6 thyc thi dinh tim theo phwong phap tim d6 1éch tai tim va cai
sy gay doan ¢ tam.

2. Lap dat hé thong dong lyc cia tau bat dau tir phia miii huéng dén phia 1ai: Pau tién, ta
s& tién hanh dinh tim dong co chinh & trong khoang may véi cach thic 1a sir dung phuong
phap dinh tim bang quang hoc, tiép dén 1a chon lay truc mdy chinh dé dung truc chuan.
Sau d6 13, dat hai dich ngdm gan va xa dé thyc hién cong viéc cang tim rdi bat tay vao doa
16 hé truc, dén cudi cung la lép cac bd phan cua hé truc va truc chan vit. Nhung khi da lép
rap cac thanh phan hé truc thi can phai thyc hién viéc dinh tdm hai tryc tiéu chuan, d6 la:
truc hop s6 va truc chan vit dua trén co so cua viée tim do xé dich tam va gay doan. Cubi
cung la tién hanh kiém nghi¢m bén lai mot 1an nita theo hinh thire do tai trong tac dung 1én
vitri cta cac gbi dd truc.

=> O day, quy trinh lip rap hé dong luc cta tiu NA-93626-TS véi trinh ty 1ap cac thanh
phan cta hé dong luc 1a theo hudng tir phia miii lap dan vé phia 1ai cta tau va st dung
phuong phéap xac dinh tdm cua truc dong co va truc chan vit trén co sé khoang x¢& dich tam
cling nhu sy gay doan boi viée st dung thude khong cong hay cdp miii kim. Do do, theo
trinh ty lap rap nhu dé yéu cau. Ta chon phuong phép (2) dé lap rép to hgp may chinh — hé

truc tau.
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So dd quy trinh lip dit may chinh — hé truc chén vit

Quy trinh ldp dit may chinh

\ 4

1. Lap dat bé may chinh

A

2. Binh tdim may chinh

A

3. Lip dat may chinh 1én bé may

Quy trinh lép dat hé truc chan vit

A

1. Cang tam hé truc chan vit

\4

2. DPinh tam hé truc chan vit

A

3. Lap rap cac thanh phan cua hé truc

3.3 Quy trinh chi tiét lip dit may chinh
3.3.1 Lip bé may chinh
3.3.1.1 Lap bé may chinh 1
Bé may duoc xem nhu 132 mot bd khung xuong véi nhitng céu tao chac chan bang
thép hoic gb, nd ¢ thé duoc két ndi xudng day ciing nhu cac suon tau boi cac duong han
lién két (d6i v6i tau vo thép). Con bé may bang gd, thay vi dugce han nhur bé mdy thép thi
bé may gb s& duoc lay dau, khoan 15 va bat bulong tir mat dudi cua da ngang ddy tau lén

bén trén bé dé lam diém dat dong co lai dit tau.
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Dy tinh cho toan b cac trudng hop co thé xay ra trong qué trinh 1am viéc cua tau thi,
bé may bét budc phai thoa man cac tiéu chi sau:

— Cau trac cia bé phai that 1a viing chic, sé khong co tinh trang 13 bién dang hay xé
dich cuia bé ngay ca trong khi con tau dang cong tac, ké ca 1a khi ma c6 xay ra nhiing
su cb vé dong co chinh lai dat tau.

~ Trude khi dua bé may vao lip ¢ budng may thi, can phai gia cong that k§ cac bé
mit cta bé ma co tiép xtic voi da ngang day tau, vi muc dich 1am sao cho bé va da
ngang day co6 su an khop chat ch€ véi nhau.

~ Bé mit bé can phai duogc ra lai sao cho that béng ph:fmg dé c6 thé dit cac tAm 16t
chan may.

Khong cho phép lap dong co xubng ngay trén bé mat bé may, chi khi nio ma tién
hanh lép dong co xuéng bé khi ma & trén bé mat bé phai duoc dat cac tam 16t giam chan
nam giira chin may chinh va bé may thi méi dat yéu cau, viéc lip dit dong co xubng bé
can phai duoc st dung cac cin ném thép co6 chiéu day 1a 30- 40mm.

Trong cong tac lap dat dong co xudng bé thi, cong viée kho khian ma doi hoi phai
¢o su chinh xac cao, d6 1a cac bude can chinh bé sao cho dat yéu cau cua kich thude E-
c6 nghia la khoang cach dugc xac dinh ¢ chd ma bé mit bé dén duodng tam cua h¢ truc.

C6 1& 1a vi nhu vay nén 12 trén tai noi ma mit bang ciia bé may phai c6 cac diém da
xac dinh tir trudc 13 phai chuan (mit chuan) dé ra soat lai.

Sau khi gé dit, xac dinh va dinh tdm bé may & trong khoang may thi ching ta s¢€
tién hanh khoan 13 trén bé va bit cac buldong dé c¢b dinh bé may 1én cac da ngang day. Sau

do 1a tiép tuc cong viéc cao, ra, lam sach tat ca cac bé mat ma chan may tiép xuc voi be.

SVTH: Hoang Thé Tam Trang 44



Do an tot nghiép Ky thuat tau thay GVHD: TS. Tran Vin Luan

Két cau bé may tau danh ca vé go bao gom:

CHI TIET BE MAY 1
Ty le1/2

- 3350 =320 ~—

620 620

| | | | |
| | | | |
o T
S T - W B N
|

3 10 12 14 16

3%(1 s s * 1

- 3350 -

Hinh 3.1 Két cdu bé may chinh 1
Bé may duoc xac dinh tir suon 8 dén suon 16.

e B¢ mayco chiéu dai 14 3350 mm, chiéu rong la 320 mm, va chiéu cao 620 mm.

Trén bé may co6 12 16 bulong, mdi 16 bulong c6 duong kinh 25 mm.

e Khoang céch gitta 2 156 bulong theo chiéu ngang 1a 415 mm.
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Hinh 3.2 Vi tri bé may chinh 1 trong budng may
e Trong budng may, bé mdy chinh 1 duoc dit ¢ gitta budng may.

e B¢ may dugc bd tri ¢ gitta budng may va mdi bé may duoc dit cach tim 1a 293 mm,
tinh ttr mép trong ctia bé may dén doc tm ctia budng may.
e Tu doc tam cua bé may dén doc tAm cua tau 1a 453 mm.

e Bé& may cach sudn sd 6 750 mm.

SVTH: Hoang Thé Tam Trang 46



Do an tot nghiép Ky thuat tau thay GVHD: TS. Tran Vin Luan

I Ik I v
GA> M e Y R 0 ) I R

8 10 12 14 16
A_,.| ]+ [+ . » kB
4 & | T @I:”fl & 3 ” |¢B | & &
n B

Hinh 3.3 Vi tri khoan 16 va kich thudc cua 16 khoan bulong
Trén hinh 13 vi tri danh dau khoang céch giita cac 16 khoan bulong bé may trén céac
da ngang day:

- Bé may duoc lip 1én budng may va dugc gha chit ¢ dinh bing buléng M25 c6
duong kinh 25 mm. Tuy nhién, trong qua trinh danh dau va khoan 16 buldng bé
may thi thudng s& khoan 16 nhé hon 2 don vi so v6i duong kinh ctia buldng trudc
do.

- Khoang cach tir tim cua buldong ndm ¢ hang trong bé may t6i doc tm ctia budng

may la 453 mm.

B-B A-A
~—320— =320 C
‘ ¢ £
s + R
H—-___‘_:H:“ N
210 %D 670 020 ﬁn 780 3 ‘ %
1 l ] ‘ | 05
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Hinh 3.4 Mit cat ngang cua bé may tai DN 8 va DN 16
Trén hinh 3.4 1a mit cét ngang cua bé may tai PN 8 va BN 16, & mat cat nay co thé
thay duoc khoang cach gitta bulong véi buldng, chiéu sau ctia buldng, bé may véi da ngang

day va hinh trich mat cit tai vi tri buldng.
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Buldng bé may duoc bit tir ngoai vo tau vao dén bé may. Sau khi da dinh vi, liy
déu va khoan 13, thi buléng M25 duoc dong tir ngoai vé tau vao trong budng may va di qua
bé may. Sau d6 bat dau tir tir van nhiéu vong cho dén khi cac buléng bé khong c6 biéu hién
di chuyén hay lung lay.

Ta c6 bulong bé may dugc xac dinh voi duong kinh 1a 25 mm, ¢ dinh trén bé may
bdi 2 dai bc.
3.3.1.1 Lap bé may chinh 2

Két ciu bé may chinh 2 tau danh ca vo gd bao gom:

CHI TIET BE MAY 2
Ty lé 1/2

—1 320 =

510

F=—=1
I
I
L
D
I
I
e

07

|

2940 = -

Hinh 3.5 Két cau bé may chinh 2
e B¢ may duoc xac dinh tir swon 7 dén suon 14.

e B¢ may co chiéu dai 12 2940 mm, chiéu rong la 320 mm, va chiéu cao 510 mm.

Trén bé may c6 12 16 bulong, mdi 16 bulong c6 dudng kinh 25 mm.

e Khoang cach giira 2 15 bulong theo chiéu ngang 1 415 mm.
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Hinh 3.6 Vi tri bé may chinh 2 trong budng may
e Trong budng may, bé may chinh 2 dugc dit 1éch sang phai so véi tam.
e Tam bé may dugc dat cach tam tau la 1413 mm.
e Tam hai b¢ may dat cach nhau 903 mm.

e Bé may cach suon sd 6 335 mm.
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Hinh 3.7 Vi tri khoan 16 va kich thuéc ctia 16 khoan bulong
Trén hinh 13 vi tri danh dau khoang céch giita cac 16 khoan bulong bé may trén cac
da ngang day:
~ Bé may dugc lip 1én budng may va duoc gha chit ¢d dinh bang bulong M25 co
duong kinh 25 mm. Tuy nhién, trong qué trinh danh d4u va khoan 16 bulong bé may
thi thuong s& khoan 16 nho hon 2 don vi so v6i duong kinh ctia bulong trude do.
~ Khoang cach tir tim ctia bulong nam ¢ hang trong bé may t&i doc tAm ctia budng
may la 300 mm.

Mit cat ngang ctia bé may tai DN 7 va DN 15, & mit cit ndy co thé thay dugc khoang
cach gitta bulong v4i buldng, chidu sdu ciia buldng, bé may véi da ngang ddy va hinh
trich mét cét tai vi tri bulong.

Buldng bé may duogc bét tir ngoai vo tau vao dén bé may. Sau khi di dinh vi, 1dy du
va khoan 13, thi bulong M16 duoc dong tir ngoai vo tau vao trong budng may va di qua
bé may. Sau d6 bat du tir tir vin nhiéu vong cho dén khi cac bulong bé khong co biéu
hién di chuyén hay lung lay.

Ta c6 bulong bé¢ may duoc xac dinh voi1 duong kinh 1a 25 mm, ¢d dinh trén bé may

boi 2 dai Oc.
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3.3.2 Pinh tam may chinh

Cong viéc dinh tim dong co s€ dugc thuc hién ngay sau khi bé may da dugc cho 1a
dat tiéu chuan trong khi nghiém thu. Hoat dong nay la viéc tién hanh xé dich roi diéu chinh
chan may, cling nhu bé may dé 1am sao cho tAm cua truc dong co va doc tam cua buéng
may trung voi nhau.

Diéu kién dé co thé tién hanh dinh tim mady chinh:

~ Khi ma bé may da lap va duoc c¢b dinh & khoang may, ddng thoi thuc hién 1an luot cac
viéc nhu 1a dat, roi 1a thir cac két dau, nude va cac buéng dung da dugc hoan thanh.

~ Tai thoi diém nay ching ta da xac dinh dugc vi tri, cting nhu khoang cach cuia dong co
dd duoc kiém tra va chirng minh 1a da dugc dam bao 1a chinh xac so vadi toan bd con
tau.

Do sai 1éch vi tri budng may so vdi vi tri ban dau vao thoi diém tién hanh dinh tim
may chinh cho phép:

~ P06 nghiéng doc + 3 mm trén toan bo chiéu dai ciia con tau so vdi duong chuan.

- Do nghiéng ngang + 2 mm trén toan bd chiéu rong tau. Cong viéc xac dinh vi tri tdm
dong co dugc thuc hi¢n trong khi ma moi thir xung quanh déu yén tinh, khong c6 chan
dong nham muc dich 1a dé chic chan rang 13 d chinh x4c. Khi ma di 6n dinh tim may
chinh, thi cac cong viéc con lai & budng may phai dam bao khong lam bién dang dudng
tim hé truc da ndi v6i dong co.

Cac bude tién hanh:

- Sau khi tién hanh lap dat roi thyc hién gia cong trén bé mit bé may ta dua dong co 1én
bé va tién hanh dinh tAm may chinh & trén bé.

- Céhc dé tim khoang léch tAm & va khoang giy doan di dugc sir dung dé lap rap dinh
tam may chinh theo toan bd hé tryc. Chiing phai nam trong pham vi dugc phép : & <
0,05 mm va ¢ <0,15 mm/m.

- Po dac, gia cong va cao ra cac chan may va c6 dinh ciing dong co trén bé may.

Xiét chit buldng cip bich ndi v6i may chinh.
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- Danh gid do co bop cua truc khuyu ¢ tat ca cac ma khuyu. Kiém tra do bién dang truc

chong chong, d6 ho cua cd truc chan vit va bac dd tai 6ng bao truc.
Kep chit may chinh trén bé may bang cin ném thép :

- Kep chat chan may trén can ném thép c6 kha nang chiu dugc luc cao, co thé bit vao
do céac bulong dat duogc tinh tin cay cao va co thé 1a chiu duoc tac dong dén tir luc kéo
dai trén tryc khi ma ¢ thoi diém c6 luc dy chan vit cao.

- Tuy nhién, nhugc diém cta viée st dung cin ném thép nay 1a tric trd trong van dé vé
hoan lai goc nghiéng va su cong vénh tai noi mit phing c6 dat tim 16t hodc chan may

chinh. Khodang céch tiép gidp gifra cdc can ném vadi chan may la chua dat yéu cau.

i
VAN

Hinh 3.5 C6 dinh dong co véi cac tadm cdn ném thép
1. Bulong Chdn may chinh 2. Chan may chinh 3. Can ném thép

4. Tam 16t 5. Bé mady
Céc bude cb dinh dong co trén cac tim ném bang thép:
1) Thuyc hién do dac chiéu cao clia tim cin ném & nhitng chd dit chdn may xudng bé
dé chinh stra sau khi ma da tién hanh dinh tim mdy chinh.
2) Lam sach bé mit ma giao gilra tam diéu chinh va bé mat bé rdi sau d6 chung ta bét

dau chuyén céac tam can ném dén tai cac chdé ma chan may dugc xac dinh trén bé.
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3)

4)

5)

Tiép theo 13, di chuyén va ddy cac tAm cin 1an luot di vao tai chd ma chan may duoc
xac dinh & trén bé.

Sau khi d4 c6 dinh cac 16 chdn may & trén bé may thong qua cac can ném thi chiing
ta bat ddu khoan 13 va tién hanh déng cic buldng cua chan may di xuyén qua cic
tAm cin va bé may. Cudi cung 13, str dung cac dung cu xiét buldng dé tién hanh cb
dinh ctrng hoan toan dong co trén b¢ béng cach van chat cac bulong chan may xuéng
bé.

MOt 1an nita, thuc hién kiém tra lai tit ca cac chi tiét bé mat va dong co trén bé dua
vao viéc kiém tra do déng tam gitta bich truc hop s6 v6i bich truc chan vit cung
ngay lic d6 xem xét d6 nén, udn va xoan sinh ra trong suét qua trinh kep chit dong

co trén b¢ thong qua céc tdm can ném.

3.3.3 Lip dit may chinh trén bé may

1)

2)

3)

Sau khi da dinh tdm may chinh ¢ trén bé thi chung ta sé& tién hanh kep chat chan
mAy va cac tim cin ném & trén bé boi cac bulong chian mdy, cic buléng chan may
nay phai lam sao dé tao ra duoc d6 6n dinh cao trong toan thoi gian hoat dong cua
may chinh cho du c6 xay ra hién tugng bi xung luc tac dong.

Str dung cin may dé diéu chinh khoang cach giita tam 16t trén bé may va chan may
& cac vi tri kep chit bang buldng, véi chire ning 1a dé ting kha ning giao nhau gitta
chan dong co d6i v6i bé mat phia trén cia tim 16t. Nhd vao viée 1am do6, thi may
chinh méi ¢6 thé duoc ¢ dinh cling trén bé mit ctia bé bang viée giap nhau véi cac
tAm thép. Dbi véi kich thude cua cac tAm can 13 déu s& duoc xac nhan diéu doé béng
cac cong cu tim va chon lya sao phai phu hop véi tirng vi tri chan may khi ma may
chinh chi méi duoc ¢b dinh tam thoi & trén bé (nhung chua kep chat).

Sau d6, tién hanh 1am sach bé mat rdi dua tAm cdn vao tai chd ma co khoang céach
giao nhau ctia n6 v6i diém dudi cing ciia dong co va mang ném cta bé may chinh
1a nho nhat, tiép dén 1a khoan 15 va van chit chan may chinh bang cac bulong chan
may. Khi van chat thi cdc bulong nay phai luon tao dugc do tin cay 1on chéng han

nhu 1a c6 stc chiu dung dugc cac lyc tuong duong voi bé may va chan dong co.
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4) L4 buldng khoan theo 16 ¢6 san & chan may. L6 buldng chinh xac phai duoc khoan,

doa dong thoi cung véi chan may, tam can va mat bé may.

5) Khi xiét dai 6c dam bao luc kéo cac buldong tuong tng 0,6 + 0,8 gidi han néng chay

cua vat liéu bulong. Moémen dung xié€t cac bulong phai dap img voi ing suat yéu
cau va duoc giam sat trong qua trinh lap dat dong co. Str dung cac co 1€ ¢6 dong ho
chi bao moomen, hoac c6 luc ké chi bao lyc kéo bulong dé st dung cho viéc xiét

chat cac bulong chan may.

3.4 Quy trinh lip d:it hé truc chan vit

D¢ dua hé truc xudng budng may cua tau ta can phai bat dau lan lugt cac cong tac

nhu sau: Phai chac chan rang la buong may da hoan thi¢n qua trinh 1ap rap cac két cau

trong do; Cang tam tryc chan vit; Pua lan luot cAc thanh phén cua hé truc vao tau sau do

1a bat tay vao dinh tim hé truc roi kiém tra sy dong tam, gay khuc giita truc voi may chinh.

3.4.1 Cang tam hé truc

3.4.1.1 Céc cong tac chuén bi

Pé cho nhimng yéu t can thiét trén dat ding nhu y mudn, trude d6 khi ma tién hanh

cang tdm h¢ truc, cong tac cong ngh¢ cua tau phai & dudi mirc do nhu sau:

Cong tac dau ndi gitra cic co ciu véi co clu va gitta co cdu véi vo ciing nhu phan
két cAu mat boong coi nhu 13 da xong.

Nhirng luc nhu nay thi may chinh da dugc x4c dinh & mot vi tri cy thé trén bé mat
bé va duogc ¢b dinh ctng trén bé boi cac tim can cling nhu cac buldng.

Khi ma & phia dudi va tai nhitng khoang ké canh d6, cac thung chira c6 ¢ khu vuc
hé truc tat ca da hoan toan duoc kiém nghi¢m kin nudc.

K& d& truc chong chong phia cudi mt 1ai cia tau da duoc rap vao va c¢b dinh cing.
Hinh déng cua tau dang la ¢ trang thai on dinh. Khoang chui doc cua tau khi ma
giong xudng duong co ban 1 + 3 mm va khoang nghiéng ngang 1a + 2 mm.

Théo bd toan bd cac thanh gia cuong, khung dan, vat gha dat tai khu vuc muat dudi
ctia tau. Dong thoi phai trang bi cac trang thiét bi cing tam ddy du. Cling nhu céc

dau chuan ciing phai dugc thé hién 10 rang.

SVTH: Hoang Thé Tam Trang 54



Do an tot nghiép Ky thuat tau thay GVHD: TS. Tran Vin Luan

3.4.1.2 Quy trinh cang tam hé truc

Dbi voi tau NA-93626-TS ta da phai st dung phuong phap cing tim bang anh sang,

day dugc coi 1a mot phuong phép rat don gian, dé thuc hién va cho d6 chinh xac cao. Cong

viée cing tim bang anh sang tién hanh ngay sau khi cic cong tac dong lip budng may da

chuan bi gan nhu l1a xong hoan toan. Toan bd cac diém ma truc chan vit di qua s€ dugc duc

16 nhét thoi ¢ d6 va duoc nut lai bai cac tAm g6 tam thoi, tai d6 chi chira 16 ¢6 duong kinh

tr 2025 mm.

1)

2)

3)

4)

Cac budc duoc thuc hién nhu sau:

Xac dinh hai diém chuén A tai phia lai va B tai tam truc hop s6 dua trén co so cua
diém da duoc danh dau trén ban vé& thé hién hinh dang tau.

Chung ta hudng chd ngam vao chd ma c6 diém A & d6. Pit dng nham sao cho hai
ngudi co6 thé nhin qua lai véi nhau, chinh & vi tri ma c6 diém B chiing ta ciing lam
viéc tuong ty do la can chuin dé 1am sao cho cho chd cudi diém nhin nim cung mat
huéng trén duong thang voi diém B.

Noi ma c6 cac khoang trung gian ¢ gitta A va B, dwa vao nhitng noi ma c6 gan cic
diém ngam. Chung ta c6 thé thiy dudng ma ndi hai diém A va B lai v6i nhau 1a chi
c6 mot duong thiang di xuyén qua chiing. D6 chinh 1a dudng thang tim ndi hai diém
AB.

O trudc diém dé ngam cia diém B ching ta dung mot tia sang co cong suat dién 1a
500W soi vao diém ngam chuan & B. luc nay ngudi con lai dimg & diém A chinh
xéac hon 1a & phia dudi cuia tau phai ludn tap trung nhin vé hudng dé dé co thé nhin

thdy duoc tia sang len 16i qua cac khe hé & noi phia ma c¢6 diém B.
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f§
N

N
3—T

~ Hinh 3.6 Bicm nhin ¢6 dinh
1. Tam kim logi 2. Lo d= 0,5+1 mm 3. Tam go

Khoan swén thwe 415mm

I I I I
-2 [+] 2 4 a8

Hinh 3.7 Phuong phap cang tdm hé truc baoi anh sang.

5) Theo thir tu tiép d6 1a diéu chinh lai cac diém ngam noi ma & cac khoang trung gian
dé tia sang chiéu xuyén qua toan b khe hd di duc 16 tir trude d6 dén noi dat diém
1am méc quan sat. Sao cho ngudi dimg & diém A c6 thé nhin thay duoc anh sang tir
diém B. Luc do, duong tdm h¢ truc s€ dugc xac dinh b?mg chinh tia sadng ndi AB

v6i nhau va tdm cua truc s€ nam & cac 10 dich ngam trung gian.
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6) Dé cac chd ma khoét 18 trén dudng cho tia sang di qua lam diém quan sat trung gian
thanh dudng tAm, sau d6 dung dung cu dé do kich thude rdi v& mot dudng tron co
duong kinh duge xac dinh tng véi duong kinh cta hé truc dong thoi tai thoi diém
d6 v& thém mot dudng tron co kich thude duong kinh khong thé nao ma nhé duoc,
roi chdm mot diém 1am tAm, v& chit thap trén cac diém tam d6. Vi dudng tron thir
nhat 1a dé xac dinh khu vuc cin gia cong dé lap truc, con vong 2 ding dé kiém tra.

7) Sau khi cing tdm va danh d4u thi cong viéc con lai 1 doa 16 va gia cong tinh cac 15
tai séng dudi, cac 6 d, vach ngang. ..

3.4.2 Pinh tam hé truc chan vit
3.4.2.1 Nhitng yéu cau chung

Duya theo céc noi ma di cham diém va vé Ién trén dudng tron di xac dinh tir trude &

cac budc trén ta da xac dinh trong qua trinh cang tim hé truc, bat dau doa lai cac chd dat
ké d& truc chan vit, 16 sdng dudi (dé lap dng bao truc) 16 cac 6 d trung gian va cac vach
ngang v.v...

Viéc doa 18 phai duoc tién hanh sau khi két thuc toan bo cong viée dong lip vo tau &
pham vi dudi tau dé dam bao d6 chinh xé4c cua dudng tdm truc.

Cong viéc doa lan cudi cung can duoc thuc hién vao ban dém hodc ltc troi rAm mat
va trude do phai kiém tra can than d6 con va do 6 van cua céc 18 doa.

Trong khi doa, phoi kim loai dugc ldy ra bang ludi dao riéng. Miii dao doa lan cubi
phai dua tir phia cing chiéu lip dng bao truc va cac bac d, con phoi kim loai cling phai
lay theo chiéu lap.

Khi d4 doa xong thi, bat diu mai got lai phan chd dau ké d& truc chong chong, 16 séng
dudi, céac thanh gia cuong cho vach ngang dugc dat mot cach vudng goc voi duong tdm
hé truc.

Kiém tra: Tai céc 16 doa, dit cac diém ngam dé lam sao ma & noi 15 chinh giira cta
n6 dong tdm véi 16 doa. Tia sang dugc hudng theo hé truc tai 16 chuan & phia mili va
duoc quan sat ¢ 16 dich ngim tai diém chuan ¢ phia dudi. Tia sang s& ching minh ring

tam céc 16 doa déu nam trén mot dudng thang khong gay. Cac 16 doa khong dugce co do
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léch tim quéa 0,1 mm. Puodng kinh 18 doa khong gidng nhu trudc ¢ trén thiém ké khong
phai 1a qué + 0,5 mm. Khi kiém tra duong kinh, dung thuéc dé xac dinh vi sai va tién
hanh thuc hién ngay ¢ trén hai duong kinh vudng goc & ting chd lap ndi.
3.4.2.2 Phuong phap dinh tdm
% Dinh tim dong co’ va hé truc tau theo khoang xé dich tam, gay doan.
Bich dong co va bich truc ndi v6i né duge diéu chinh sat v6i nhau. Cac buldng ting
chinh duoc kep trén thanh bé may dé cho phép cac dong co di xudng theo hudng trai, phai
hoic tinh tién hodc lui. Ta dung thudc thing dé tién hanh tim khoang xé dich tim va giy

doan dé can chinh dong co.

L.

Hinh 3.8 Khoang giy doan va xé dich tim bang thudc thang.
1. Bich h¢ truc 2. Bich dong co
a,b. Céc khe h¢ do do 1éch tam m,n. Céc khe hé do d6 gay khuc.

Dung thudc 14 dé do do 1éch tam a, b giita hai dudng kinh ngoai va do gay khic m, n
gitra hai mat dau cua cdp bich ndi. Po & bén vi tri khac nhau cach nhau 900: Trén, dudi,
trai va phai. N6 duogc goi 1a dat yéu cau néu dinh tdm mdy chinh. O bat ky vi tri twong dong
nao do cua bich truc hé truc so véi1 bich truc co dam bao do léch tdm 6 < 0,05mm va do

cung ¢ < 0,1 mm/m.
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1)

2)

3)

4)

5)

6)

Cong thirc sau ddy duoc st dung dé xac dinh khoang xé dich tdm va gy doan:

a+b
5:%(mm) va q):m+n

(mm/m).

e Dg 13 dudng kinh bich nbi (m).
Céc bude tién hanh:

Doa tién 16 séng duoi tau va lép dat 6ng boc quanh truc. Sau do, toan bd 6ng boc,
chong chéng va truc chan vit dugc lap vao tau bang cach st dung doa 6 d& trong
ong bao.
Dé 6 d& & giira bé, dwa cac doan tryc dé 1én né rdi xiét chit nap. Cha y: Néu 1a 6 bi,
dit 6 bi vao truc trudce khi dat truc vao than 6 d& “g1a” vao vi tri cach dau mat bich
(0,15 -0,22) néu doan truc chi dya trén mot 6 d5. L 1a chiéu dai cua doan truc. O
dd nay s& dugc 1y ra sau khi dinh tam xong.
Dung buléng cin chinh tai chan 6 d& véi truc 1én, xudng, sang trai hoic sang phai.
Sau do, do céc tri sb theo phuong &n do dac néu trén dé xac dinh d6 1éch tam va do
giy khic, nhé rang khi do dac thi vi tri ctia cip bich ndi hodc khép ndi phai dam
bao nhu da trinh bay & trén.
Tién hanh diéu chinh truc va 6 d& cho dén khi khoang xé dich tim va giy doan duogc
diéu chinh duoc cho phép. Co thé thuc hién diéu chinh nay cho tung truc duogc liét
ké theo thur tu tir dong co vé phia lai, léy truc dong co lam chuan.
Do chiéu cao ctia tAm cin bang cach do khoang cach gitta chan mdi 6 d& va bé d.
Sau khi ra can dugc gia cong va cao ra tai chd, can duoc dua vao va duge khoan
doa va kep chit & chd d& trén bé.
Sau khi hoan thanh dinh tam va 1ép rap toan bd hé truc chan vit thi, hay xem lai cac

thong s6 ctia do thét tai truc khuyu, khoang xé dich tim va gdy doan cua dong co.

Chu y: Khi ha thuy tau, néu hé truc duoc dinh tim trén trién, ban nén kiém tra cap bich ndi

v6i dong co va thay doi cac 6 dd gan d6 néu can thiét.
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3.4.3 Lip rap cac thanh phan ciia hé truc
% Cac buéc cong nghé dinh tam

Budc 1: Tim ra duong tdm 1y thuyét hé truc thong qua dng ngam dit trén bich truc
may chinh dé xac dinh va doa cac 15 sdng 14i, gia treo truc, vach ngang v.v...

Budc 2: Lép 6ng bao kém theo bac do, lép bac d& vao gia treo tryc (néu c0), sau do
doa cac bac d& nay tai chd (cho phép diéu chinh khe hé giira 6ng bao va 16 song i, giira
bac d& va 15 gia treo truc bang chat déo néu nguoi thiét ké ddng y, ma khong phai doa cac
bac nira).

Budc 3: Piéu chinh cac 6 d trung gian dé 1am tim cua chung dong nhat véi tim cia
diém d3 v& trén 6ng nhom trong gidi han d6 1éch tim cho phép B cua 6 d& di duoc tinh
toan. Phai dung cd truc mau hai mit dau gian dich ngam c6 tdm trung véi tim cd truc, co
truc nay duoc dit vao 6 d6 va tua trén hai gia do “gid”.

Budc 4: Kiém tra lai mot 1an nita chiéu cao ciia cac tAm ném 16t dé gia cong. Khi da
lam sach bén mit thi bat du tao 15 trén bé, got tién va ¢ dinh cung 6 d& 1én bé mit bé.
Riéng 6 d& gan may nhat, thi chi kep chat tam thoi dé sau khi ha thity con tau phai hiéu
chinh lai.

Budc 5: Sau khi kep chit cac truc trung gian duoc dit vao 6 d& trung gian dong thoi
16ng truc chan vit vao 6ng bao truc, sau d6 doa cac 16 buldng bich ndi va kep chat ching
v61 nhau.

Budc 6: Ha thuy, kiém tra lai cac khoang léch tdm va doan gay khuc tai hai mat ndi

vGi may chinh theo tiéu chuan ¢ bang 3.1.
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Bang 3.1 D¢ 1éch tam va do gay khuc cho phép khi dinh tdm hé truc dudi nude

Tau dong mo1 hodc stra chira 16n

Vi tri khop ndi Poléch tam 8 | Do gy khic ¢

mm mm/m

I — Hé truc dai

Bich ndi c4c truc trung gian + 0,15 + 0,20

Bich ndi truc trung gian vdi truc chan vit +0,15 +0,20

II — Hé tryc ngin

Bich ndi cac truc trung gian voi nhau +0,10 +0,15

Bich noi truc trung gian voi tryc chan vit +0,10 +0,15

11T — Khép nbi truc trung gian véi may chinh

Bich né1 cung +0,10 +0,15
Khép dan hoi +0,25 +0,30
Khdp ma sat +0,10 +0,15
Khép ndi banh ring + 0,15 + 0,20

% Trinh tw cac buéc lip rap hé truc

e Duya vao cac ddu da vé trén dudng tron khi ma da thyc hién trong qua trinh cin do
dudng tam cua hé truc, bt dau tién hanh got tién cac chd di duc khoét tao 16 & séng
dudi, cac vach ngang va 6 do trung gian. ..

e Dat 6ng bao va bac d& 1an luot di vao cac 16 ma da duoc got tién, cudi cung la dua
truc chong chong vao. Khi ma truc dugc dua di vao trong cum kin dng bao cung véi
chiéu gan dat, dong thoi 1 x4c nhan khoang trong tai chd gin dat ¢ noi khu vyc mili
tau va dudi tau.

e Liap chan vit vao truc sau khi dua truc dugc gin vao cum kin 6ng bao. Khoang cach
nhé nhét gilra mat dau may o chan vit va mat dau 6ng bao truc 12 5 mm. Dé dam

bao cho truc chan vit khong bi an mon badi qua trinh oxy hoa khi [am viéce trong moi
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truong hoan toan 1a nudce bién thi & d6 c6 nit chin bao vé va vanh dc ngin chéan vit
v6i may o hay cac dém kin bang chi hodc 1a dong va cao su.

e Liap phanh hé truc chan vit: Tién hanh kiém nghiém do giap nhau cia mép phanh
v6i vién phanh, déng thoi biét dugc kich thude cia chiéu day tAm dém cua chan
phanh. Kiém tra lai phanh bang cach déng mé thir sau khi khi da 1ip xong.

e Qua trinh gia cong, lap rap 6 d&, phanh hé truc va cum kin éng bao dugc thyc hién

dung voi trinh tw 1dp rap theo tai liéu [3].

Khoan swém thuc 415mm
L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 [ F 4 [] E 10 12 14 18 18

P2

Hinh 3.10 C6 dinh hé truc tau
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Tau NA-93626-TS chi duge thiét ké mot truc chan vit kéo dai dén truc hop s6 cho
nén, sau khi dua hé truc vao tau ta tién hanh can chinh va c6 dinh hé truc theo duong can
tim da xac dinh. Cac budc thuc hién nhu sau:

1) Truée khi lip 6ng bao truc hay do 15 sdng dudi. Sau do, lap truc chan vit va doa 16
6 d& vao 6ng bao. Cudi cung la hét thay tit tan tat dng bao va chong chéng phai
dugc gan vo tau.

2) Dua 6 d5 hd tro xubng da ngang, tiép theo 1a dit truc chan vit vao trén 6 d& va cudi
cung 13 tién hanh vin chit nat day 6 do.

3) Diéu chinh buldng dé xé dich lai méng 6 d&: Di chuyén 6 d& cting véi hé tryc di 1én
hoic xudng, sang trai hoic sang phai.

4) Po chiéu cao clia tim cin bang cach do khoang cach tir chan dén bé d& mdi 6 dd.
Sau khi cao ra va gia cong can tai dia diém, can duoc dua vao, khoan, doa va gén b
do vao bé.

5) Xem xét khoang tring tam cia dudng tam truc ddi véi duong udc lugng trude do.

% Nghiém thu h¢ truc

Hé truc chan vit dugc dua di thir chay bién dé kiém tra, nghiém thu va danh gia sau
d6 méi ban giao cho khach hang. Hé truc ma dugc coi 1a du ding tiéu chi vé chét luong
chuan ciia nghiém thu va duoc dua toi tan tay cho khach hang khi ma trong sudt thoi gian
thir cong tac trén bién véi hét tt ca ma luc theo quy dinh cua chinh dong co 1a phai dat
dugc cac tiéu chi sau day:

- Nhiét sinh ra trén noi ma c6 cac 6 d& trung gian hay 1a phanh hodc céac két cau trung gian,
dén ca thiét bi cum kin va hop s6. Cac thiét bi trén bat budc phai nam trong khoang t&1 han
dinh dugc cho phép 1a khong qua tir 65 — 75°C.

- Thiét bi éng bao truc hay 1a trén 6 d& mdi ndi va ngay ca bén trong ctia hop giam tde
khong duoc c6 tiéng gd vang.

- Tai vi tri chan 6 d& khong c6 hién tuong tu néi long bulong, chuyén vi 6 d&, chan dong

va dao truc chan vit. O cac vi tri cum kin khéng bi ro nude.
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KET LUAN
Duya trén nhimg co s& 1y thuyét ¢ sin trong cac tai liéu chuyén nganh, bén canh céc
kién thirc chuyén nganh ma ban than em da hoc dugc nho sy chi dan cta cac théy O trong
B6 moén Ky thuat Tau thuy trong qua trinh hoc tip & trén trudng. Sau mdi chuong ma em
thuc hién da giup em hiéu hon vé tau ca vo gb cling nhu ban than em da giai quyét dugc
mot s6 van dé co ban ddi véi loai tau dich vu thuy san ngé ca nhu:
Chuong 1 : Bé tri phan khoang, két cdu hé dong luc va cic hé thdng c6 trén tau
dich vu thuy san NA-93626-TS.
Chuong 2 : Tinh kiém nghi¢m, déng thoi kiém tra lai st bén cho hé truc trén
tau theo TCVN.
Chuong 3 : Thiét ké duoc quy trinh lap dit may chinh — hé truc chan vit trén tau
dich vu thuy san NA-93626-TS.
Trong qua trinh lam dd 4n, em biét ring s& c6 nhiing sai so6t ma ban than em chua
thé nhin ra dugc. Vi vy, em rat mong nhin duoc su chi bao, dong gop y kién cua cac thay
dé dé tai nay cta em duoc hoan thién hon va giup em c6 thé bd dugc nhitng kién thirc méi

hon nita dé phuc vu cho cong viéc cua em sau nay.
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