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CHUONG 1:
CHON PONG CO VA PHAN PHOI Ti SO TRUYEN

1.1  Théng s6 diu vao
Hé théng dan dong lam viéc mot chiéu, chiu tai va dap nhe, thoi gian phuc vu 5
nam, moi nam lam viéc 268 ngay, 2 ca/ngady, moi ca 8 giod. Tong thoi gian lam viéc:
L,=5-268-2-8=21440h (1.1)
Cong suét trén truc cong tac 7,0 kW tai s6 vong quay 41 v/ph.

Dai thang B, ugy = 2,886

Hop gidm tdc try hai cap dong tryc

00—

up = 12,21 {u; =3.90; u; = 3,13)

Bong ca
4A112M4AY3

@aoo

Hinh 1.1. So d6 dong hoc hé thong din dong
So d6 dong hoc va céc ti ) truyén thé hién trén Hinh 1.1. Pho tai di in cia dé
bai:

Bing 1.1. Phé tdi lam viéc

Buwéc Thoi gian, s Mémen 7,/T
1 22 1,0
2 52 0,3
3 18 0,9

1.2 Hi¢u suit va cong suit can thiét
Hiéu suat chung cua hé théng:
n=n,m 1y 1,=0,95-0,977-0,990*-1,00=0,859 (1.2)

Heé s pho tai va cong suét twong duong:

TIT)t,
k= M:0,6697 (1.3)
2t
P,=P, k=7,00-0,6697=4,69 kW (1.4)
P 4,69
P =—9="27 —5 A6 kW 1.5
“ n 0859 7 (1.5)

1.3  Chon dong co

Pong co chon theo cong suit tuong duong: kiéu 4A112M4Y3, cong suat 5,5
kW, toc do 1445 v/ph, hiéu suit 85,5 %, cos p=0,86.
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Budc tai nang nhat yéu cau 8,15 kW; véi T, /T, =22 dong co c6 kha nang qua
tai 12,1 kW nén du kha nang lam viéc ¢ budc nang.
1.4  Phén phéi ti s6 truyén

Ti s truyén chung theo tdc do:

Ny 1445
=l 199 3504 ,
T T 4 (1.6)

Chon ti sb bod truyén dai u,=2,886; ti sb hop giam tbe u,=12,21, phan doi theo
diéu kién dong truc u,=3,90, u,=3,13. Ti s thuc té:

=, U, 1,=2,886-3,90-3,13=3523 (1.7)
Sai léch toc do truc cong tac: 0,05 %, nim trong gi6i han cho phép.
1.5 Bang dac tinh ky thuat

Bing 1.2. Pic tinh ky thudt ciia hé thong dén dong

Truc P, kW n, v/ph T, N-mm

Dong co 5,50 1445.0 36 349.,5

I 5,22 500,7 99 564,6

I 5,01 128,4 372 686,6
I 4,81 41,0 1119831.,8
Cong tac 4,76 41,0 1108 191,1
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CHUONG 2:

TINH TOAN BQ TRUYEN PAI THANG

2.1  Chon tiét dién dai va dwong kinh banh dai

GVHD: ...............

Cong suat trén truc banh dai din va téc do quay lay theo bang dic tinh: P,=5,50
kW, n,=1445 v/ph. Chon dai thang tiét dién B, dudng kinh banh dai nhé d,=140 mm

va banh dai 16n 4,=400 mm.

Ti s truyén thuc té cta bo truyén dai:

d, 400
= = :2,886 .
Y= d(1-¢) 140(1-0,01) 2.1)
Van toc dai:
wdn, _7z-140-1445
= = =10,59 m/ 2.2
"=760000 60000 07 22)
Chiéu dai dai va goc 6m banh dai nho:
d+d,) (d,—d,)
L=t ) (damd ) (2.3)
2 4a
- 57(d,—d o o
a,=180 —(;1):147,6 >120 (2.4)
a
2.2 S dai va lyc tac dung Ién truc
S6 dai chon z=3; luc cang ban dau F,=197,5 N. Luc tac dung 1én truc:
Fr:2Fozsin%:2 197,53 -sin 400 —11377N (2.5)
Bing 2.1. Théng sé b truyén dai thang
Théng s6 Ky hiéu Gia tri
Tiét dién dai — B
Duong kinh banh nho 1 140 mm
Puong kinh banh 16n d, 400 mm
Ti s6 truyén u, 2,886
Khoang cach truc a 457,4 mm
Chiéu dai dai L 1800 mm
S6 dai z 3
Luyc tac dung lén truc F, 1137,7N
Ti s truyén cua b truyén dai dung cho phan phdi chung 14 u,=2,886.
SVTH: ............... 3
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CHUONG 3:
TINH TOAN BQ TRUYEN BANH RANG TRU

3.1 Vit liéu va irng suit cho phép

Béanh ring nho va banh rang 16n déu dung Thép 45 t6i cai thién, HB 241...285 va
Thép 45 6i cai thién, HB 192...240, d6 ran HB 245 va HB 230. Ung suat tiép xuc cho
phép [o,,]=470,68 MPa; g suat uén cho phép cua banh nho va banh 16n lan luot
252,92 MPa va 237,27 MPa.
3.2 Bd truyén cip nhanh

Ti s6 truyén u,=3,909, khoang cach tryc @,=250,0 mm, modun phap m,=3,0
mm, goc nghiéng f=13,59°, s0 rang z,=33 va z,=129, bé rong vanh ring b, =60 mm,
b,=55 mm.

Kiém nghi¢m Urng suat tiép xic va irng suat uon:

o, =269,99 MPa<[ s, ]=470,68 MPa (3.1)
0., = 41,74 MPa<[o,,]=252,92MPa, 6 ,,=40,17<[ 0, ] 52)
= 237,27 MPa '

3.3 B truyén cip chim
Ti sb truyén u,=3,125, khoang cach truc a,=250,0 mm, m,=3,0 mm, p=8,11,
z,=40, z,=125, b;=90 mm, b,=85 mm.

0, =353,27MPa<[ o, ]=470,68 MPa (3.3)
., = 76,61 MPa<[s,,]=252,92MPa, s ,,=74,66<[ 7 ,] 54)
= 237.43MPa '

3.4  Luec tiac dung Ién truc

Bing 3.1. Luc tic dung ciia hai cdp bdnh ring

Cip F,N F,,N F,N
Nhanh 1955,1 732,1 472.6
Cham 6149,3 2260,8 876,2
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Cap nhanh: my, = 3.0 mm, z = 33/129, 2 = 13,59" Cap cham: m, = 3,0 mm, z = 40/125, § = 8,11°

Fo=6149 N

Fa=8

Fr=T32N Fr=2261N
Hinh 3.1. Luc tic dung tai moi cap banh ring

Chiéu va d6 16n cac luc thé hién trén Hinh 3.1; céc luc nay la dau vao cho tinh
truc & chuong sau.
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CHUONG 4:
TINH TOAN TRUC

4.1 Chon vat li¢u va dwong kinh so' bo
Vit li¢u ba truc: Thép 45 t61 cai thién, do ran HB 192...240. Puong kinh so bd

tinh theo mémen xoan:
s T
= 4.1
=02l @

Duong kinh so bo va vat li¢u cta ba truc:

Bdng 4.1. Duong kinh so by va vt liéu truc

Truc Vit li¢u d so by, mm | [7], MPa Then trén truc
I Thép 45 t6i1 cai thién 30,2 18 8x7x50; 12x8%56
II Thép 45 t6i cai thi¢n 43,9 22 14x9%63; 14x9x80
I Thép 45 t6i cai thién 58,5 28 20x12x90; 18x11x110

4.2 Kéeét cau truc
Céc doan truc duogc bo tri theo thir tu: 6 1an — vong chan dau — banh rang —
vai truc — 0 1an; chiéu dai tirng doan theo két cau 6, mayo banh rang va néi truc.

Bang 4.2. Cac doan truc

Truc Doan d, mm [, mm
I 1 30 54
I 2 35 114
I 3 40 60
I 4 47 14
I 5 35 33
I 1 45 41
II 2 50 70
II 3 60 105
II 4 50 90
II 5 45 46

111 1 65 33
I 2 80 10
111 3 70 98
I 4 65 109
111 5 63 140

Rénh then ding then bang theo TCVN 2261-77, chiéu rong rinh N9.
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4.3  Phan lwc, mémen va kiém nghiém méi

Tai tac dung gém luc vong, luc hudng tdm va luc doc truc ctia banh rang, luc
cang dai trén tryc I va luc ndi truc trén truc II1. Phan lyc va moémen ubn duoc giai tu
can béng tinh; mémen tai mit cat nguy hiém M=y M>+ M.

Bing 4.3. Mit cit nguy hiém va hé sé an toan méi

Truc X, mm d, mm M, N-mm T, N-mm S
I -126,5 30 0 99 565 7,99
I —98,5 30 31855 99 565 7,42
I 16,0 35 81450 99 565 5,86
I 45,0 40 85421 99 565 7,79
I 76,0 40 34 478 99 565 16,39
I 90,0 35 21 254 99 565 14,08
II 11,0 45 37478 372 687 7,41
II 45,0 50 102 532 372 687 7,74
II 81,0 50 89 702 372 687 9,57
II 186,0 50 287172 372 687 4,80
II 232,0 50 391 614 372 687 3,36
II 276,0 45 155584 372 687 4,88
I 172,0 65 50 455 1119832 7,60
I 182,0 70 73 922 1119832 9,15
I 232,0 70 346 050 1119832 6,48
i 280,0 65 142 242 1119832 6,84
I 389,0 63 0 1119832 7,07
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Hinh 4.1. Biéu do mémen uén va momen xodan cua ba truc

Momen udén M va momen xoan 7' doc truc thé hién trén Hinh 4.1.

T
350 400

Heé s an toan moi tinh theo T1 (10.19)—(10.26) v&i hé sb tap trung Gmg suat cua
ranh then, mdi ghép c6 do doi va goc lwon vai truc; moi mit cit co s>[s]=1,5.

4.4 Kiém nghiém d9 vong va géc xoay

Do vong tai tim an khop dugc gidi han [ y]=0,01 m=0,03 mm va goc xoay tai gbi

[#]=0,001 rad, kiém tra ngay khi chon 6; d6 vdng toan truc va goc xoay 1on nhit theo
T1§10.3 14y [ y]=0,15 mm, [ #]=0,002 rad, d6 xodn cho phép [6,]=1 °/m.

Bdng 4.4. Kiém nghiém dj vong va xoan

Truc Y s TIM [y], mm 0,,., rad 0,, °/m
I 0,0724 0,15 0,00068 0,89
II 0,0327 0,15 0,00045 0,66
111 0,0106 0,15 0,00005 0,62

Thoi gian 1am viéc dung cho tinh bén: 21 440 h. Ban v& ché tao truc ra (truc I1I)
trinh bay trén kho A3 kém dung sai, nham bé mit va yéu cau k¥ thuat.

SVTH: ...............
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CHUONG 5:
CHON O LAN VA THEN

51 Olin
O 1an chon theo tai trong quy udc va tudi tho yéu cdu L,=21440 h. Tudi tho tinh
theo T1 (11.16): L,=10°/(60n)(C/Q)", v&i m=3 cho b bi.

Bing 5.1. O lin dd chon

Vi tri Kyhiéu | dxDxB,mm | C,kN | C, kN L,h
O lan truc I (trai) 307 35x80x21 26,2 17,9 33776
O lan truc I (phai) 307 35x80x21 26,2 17,9 182 357
O lan truc II (trai) 46209 45x85x19 30,4 23,6 49 830
O lan truc II (phai) 46209 45%85%19 30,4 23,6 47 093
O lan truc I (tréi) 213 65x120x23 | 44,9 34,7 1221263
O lan truc IIT (phai) 213 65x120x23 | 44,9 34,7 480 449

Moi 6 ¢6 tudi tho tinh toan 16n hon 21 440 h; 6 trén truc I chiu mémen 16n nhat
nhung téc d6 thip nén tudi tho du nhiéu.
5.2 Then

Then bang chon theo dudng kinh truc (Bang 9.1a), chiéu dai theo chiéu dai
mayo; kiém nghiém dap va cat:

2T

Gd:mf[ad],f = <[Tc] (51)

Tdlb-

Bing 5.2. Kiém nghiém then

Truc Chi tiét bxhxl o,MPa | [o,]| 7,,MPa | [z,]
I Bénh dai bi dong 8x7x50 4425 | 100 | 16,59 40
I Bénh riang nho6 cap nhanh 12x8%56 29,63 100 7,41 40
11 Bénh ring 16n cép nhanh 14x9%63 67,61 100 | 16,90 40

II Bénh ring nho6 cap cham 14x9x%80 53,24 100 13,31 40
111 Béanh rang 16n cép cham 20x12x90 79,00 100 17,78 40
111 Mayo ndi truc 18x11x110 80,80 100 17,95 40

Céc then déu dat; rinh then trén truc gia cong bang dao phay ngén, mién dung sai

chiéu rong NO.
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6.1

dau; phdt chan dau lap ¢ dau tryc ra va truc vao.

6.2

CHUONG 6:
VO HOP, LAP GHEP VA BOI TRON

Keét cau vo hop

GVHD: ............

V6 hop duc bing gang xam GX 15-32, cac kich thude theo T2 Bang 18-1 véi
khoang cach truc a,,=250 mm:

chiéu day thanh than §=10,5 mm, thanh nip 6,=10,0 mm;

gan tang cirng e=8,9 mm;

bu 16ng nén d,=M 20, bu 16ng 6 d,=M 16, bu 16ng ghép nap d,=M 14, vit cira

tham d,=M8§;

kich thudc bao: dai 458 mm, rong 846 mm, cao 479 mm; chiéu cao tAm truc

254 mm.

Nip 6 chon theo dudng kinh ngoai 6 (Bang 18-2), ¢6 ¢d dinh vi va vong chin

Dung sai lip ghép

Bing 6.1. Mt s6 moi ghép va mién dung sai

Chi tiét Danh nghia Mién dung sai
Vong trong 6 lan tryc I (trai) 35 k6
Vong ngoai 6 lan tryc I (trai) 0?80 H7
Vong trong 6 lan tryc I (phai) 35 k6
Vong ngoai 6 lan truc I (phai) 080 H7
Vong trong 6 lan tryc IT (trai) 045 k6
Vong ngoai 6 lan truc II (trai) @85 H7
Vong trong 6 1an tryc II (phai) 045 k6
Vong ngoai 6 lan tryc II (phai) D85 H7
Vong trong 6 lan truc 111 (trai) D65 k6
Vong ngoai 6 lan tryc 11T (trai) 0120 H7
Vong trong 6 lan truc I1I (phai) 365 k6
Vong ngoai 6 lan tryc IIT (phai) 0120 H7
Bénh rang nho cap nhanh 0?40 H7/k6
Bénh ring 16n cap nhanh 050 H7/k6
Bénh ring nho cap cham 50 H7/k6
Bénh ring 16n cap cham @70 H7/k6
Banh dai bi dong 030 H7/k6
Co truc I @30 k6

SVTH: ...............
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Vong trong 6 lan lp trén truc theo k6, vong ngoai theo H7; banh rang lip trén
truc theo k6; ranh then theo N9/h9 (TCVN 2245-99).
6.3  Béi tron va lip ghép

Béanh rang ngdm dau; luong dau 9,0 I; mtc dau tr —192,7 mm dén —168,9 mm;
dau bdi tron d6 nhét 160 ¢St ¢ 50 °C (T2 Bang 18-11: 6_b =750 MPa, v = 0,81 m/s <
1 m/s).

Yéu cau lap ghép: rira sach chi tiét trudc khi lap, boi md cho 6 lan, diéu chinh
khe hé doc truc bﬁng bo dém, kiém tra 36 ém khi quay va chay ra khong tai trudce khi
ban giao.
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CHUONG 7:
KET LUAN

Hé thong dan dong xich tai di duoc tinh toan hoan chinh:

« dong co 4A112M4Y3, cong suét 5,5 kW, tbc do 1445 v/ph;

« ti sd truyén chung 35,23, trong d6 bd truyén dai 2,886 va hop giam tbc hai cip
ddng truc 12,21 (4,=3,90, u,=3,13);

* banh rang cép nhanh m,=3,0 mm, z=33/129; cép cham m,=3,0 mm, z=40/125;

* céc truc, 6 lan va then déu dat kiém nghiém bén méi, do vong va tudi tho.
Két qua duogc thé hién trén ban vé lép A0 hdp giam tde, ban vé& ché tao A3 truc

ra, ciing bang ké chi tiét va ban thuyét minh nay.
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