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Pong co dién 3 pha khong dong b
Bo truyén dai det

Hop giam tdc banh ring nén 1 cap
Noi truc dan héi

Thung tron

N

kb=

L A

Cong suét trén tryc thing tron ~~ P(kW): 2,5

So liéu:

S6 vong quay cia truc thing tron n(v/ph): 160

Thoi gian phuc vu a(gio): 10000
Nhiém vu:

1. Mot ban thuyét minh tinh toan.

2. Mot ban vé lap hop giam tdc (Ao).

3. Mot ban v& chi tiét mot banh rang (A4 hoac Aj).

4

. Mo phong qua trinh 1ap rdp
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I. CHON PONG CO VA PHAN PHOI TY SO TRUYEN

S6 liéu thiét ké: cong suat trén truc cong tic Py = 2,5 kW, sb vong quay cia
truc thung tron n, =160vg/ph.

1.1 CHON DONG CO :
1. Cong sudt bo phan cong tc: P, = 2,5 kW

2. Hiéu suat chung cta hé thong truyén dong n., =n,1,1., =0,894
trong d6: hiéu suét bo truyén dai 7 , =0,95
Hiéu suat bg truyén banh rang 7, =0,97
Hiéu suét ciia 6 1an 7, =0,99

3. Cong sudt can thiét ciia dong co : P, = o _ 02;4 =2,796 kW

ch
Chon dong co c6 cong suét Py, = 3 kW

ndc

4. Ty s6 truyén chung xdc dinh theo cong thic: u, =u,u, =

e
trong do:

- ug: ty s6 truyén ctia bo truyén dai

- Upy: ty 8O truyén ctia b truyén banh ring

- nge: s6 vong quay dong co (vg/ph)

- ne= 160 vg/ph (theo yéu cau thiét ké)

5. Bang dong co c6 cong sudt Py = 3 kW va phén phdi ty sd truyén

, Ty s6 truyén | BO truyén dai, | Bo tuyén banh
DPong co SO vong quay
chung, u, Ug rang, Uy,
4A9L.2Y3 2838 17,74 4,435 4
4A10084Y3 1420 8,875 3,55 2,5
4A112MB6Y3 945 5,91 2,364 2,5
4A112MB8Y3 701 4,38 2,19 2

Duya vao bang trén, chon dong co 4A112MB6Y3.
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1.2 DPAC TINH KY THUAT

Vi cdc thong so vira chon ta thiét 1ap bang dic tinh k¥ thuat sau:

Truc
> Dong co 1 II 11
Thong so
Cong suat (kW) 2,768 2,745 2,603 2,5
Ty $0 truyén 2,364 2,5 1
Moment xodn (Nmm) 28256 27973 62147 149219
S6 vong quay (vg/ph) 945 945 400 160

IL. TINH TOAN BQ THIET KE CHI TIET MAY

2.1 THIET KE BO TRUYEN DAI
Dt liéu dau vao: P, =2,768 kW; uq = 2,364; n; = 945 vg/ph; dai det.

1. Chon vat liéu dai la vai cao su

Pai vai cao su c6 dd bén cao, dan hoi tot (h¢ so6 dan hdi E nhd), it chiu anh hudng
cua thay doi nhi¢t do va do0 am. Khong nén cho dau roi vao dai vai cao su vi dé lam

hoéng cao su.

2. Pinh duong kinh dai nho:

d, =(1100+1300); LI (1100+1300)3 2,768
n 945

=157 +186 mm

Chon d; = 160 mm

3. Van toc dai: v, = zdym__ 7.160.945
60000 60000

=7.917m/s

4. Chon hé s truot twong dbi & =0,01
Duong kinh d, =d,(1-&)u, =160.(1-0,01).2,364 = 374,5mm

Theo tiéu chuén, chon d, = 400 mm

400 =2,525

Ty sd truyén bo truyén dai: u = 2 = =
v 50 THYEn Bo Y T a—8 T 1600-0.01)

Sai 1éch so voi gia tri chon trudc 1a 6,8%

5. Chon khoang cdch tryc a theo diéu kién:
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2.(dy + dy) £a < 150000 (mm)
1120 £ a < 150000 (mm)
Chon a = 1200 (mm)

6. Chiéu dai dai

7Z'(dl+d2)+(d2—d1)2
4a
7(160+400) N (400-160)°
4.1200

L=2a+

=2.1200+ =3291,6 mm

Dé nbi dai ta tang chiéu dai dai L 1én mot khoang 100+400 mm, khi d6 chon L =
3500 mm.

7. Kiém tra lai s6 vong chay i

l:ﬁzw:2,262<[l]:5fl
L 3500

8. G6c 6m dai

0{=180—57.u= 180—57.M =168,6" =2,94 rad
a 1200

9. Theo bang 4.1 tai li¢u [1], ddi voi dai vai cao su, ¢6 miéng dém, c6 3 16p vai,

chon chidu diy dai &=4,5mm thoa didu kién %: 262 35,5530 (Bang 4.2 tai liu

”

(1D

10. Tinh céc hé s6 C;

Cq — hé s6 xét dén anh huong cua géc om dai
Co=1-0,003(180° - o) = 1 — 0,003.(180° — 168,6°) = 0,966

C, — hé s6 xét dén anh huong cta van tdc
C,=1dov=7917m/s < 10 m/s

C, — hé s6 xét dén anh huong cta vi tri bd truyén va phuong phép cing dai
C, = 1 do b truyén nam ngang

C, — hé s6 ché d6 1am viéc. Chon C, = 1 do tai trong tinh
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Theo bang 4.7 tai liéu [1], vdi d,/6=35,5 va dai vai cao su, chon [6]o= 2,21 MPa

Ung suit c6 ich cho phép [6,] ddi voi bo truyén dai det
[6]=[0do Cy Cy C, C, =2,21.0,966 = 2,135 MPa

1000F _ 1000.2,768

Chiéu rong vanh dai: b > =
Sv[o,]  4,5.7,917.2,135

=36,39mm

Theo tiéu chuan chon b = 40 mm
11. Theo bang 4.5 tai liéu [1] chon chiéu rong banh dai B = 50 mm

12. Lyc cing dai ban dau F, =[o,]b5 =1,8.40.4,5=324 N

168,6

13. Luc tic dung 1én truc F. = 2F sin (%j - 2.324.sin( j = 644,8 N

1000F,  1000.2,768

=349,63N
v, 7,917

14. Luc vong c6 ich F =

F (/% +1)

15. Piéu kién dé khong xay ra hién tuong truot tron F, > 2T
o

Suy ra hé s6 ma st nho nhét giira dai va banh dai f,,;, = 0,43
16. Ung suat 16n nhét trong day dai

0,.=0 to +o0,=0,+0,50,+0, +0,
324 349,63

4,5
O-max = +
4,540 2.4,5.40

+1200.(7,917)*10°° +125100=5,66 MPa

17. Tubi tho dai

0 m 6 5
r 107 v 107
_ O _\5,66 _

236000  2.3600.2,262

'h

2 gio
Tubi tho yéu cau L, = 10000 gid. Do d6, trong qud trinh st dung, ta phai thay day
dai khoang 12 lan.

2.2 THIET KE BANH RANG
Dt liéu dau vao: Uy, = 2.5; T; = 62147 Nmm; n; = 400 vg/ph
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Vi b6 truyén banh ring & day 1a bo truyén kin (hop giam tdc) duogc bdi tron tot nén

dang hong chu yéu 1a tréc rd bé mit ring. Do d6, ta tién hanh tinh todn thiét ké theo

{ng sudt tiép xc.
1. Chon vat liéu cho banh dan va banh bi dan. Chon thép 40Cr duoc t6i cai thién.
Theo bang 6.13 [1] d6 ran cua thép 40Cr 1a HB 180 + 350

bé bd truyén banh rang c¢6 kha nang chay mon tot thi d§ ran cta banh dan H; va

banh bi dan H, phai theo quan hé: H; = H, + (10 = 15) HB

Do d6, d6i v6i banh dan chon d6 rén trung binh HB; = 250, d6i v6i banh bi din
chon d6 rin trung binh HB, = 228.

2. Sb chu ky lam viéc co s&
N, =30HB>* =30.250** =1,71.10" chu ky
N,., =30HB>* =30.228>* =1,37.10" chu ky
Nypy =Nyp, =5.10° chu ky

3. S6 chu ky lam viéc twong duong
N, =60c.n,.L, = 60.1.400.10000 = 24.10" chu ky

,
Suy ra: N, = Nir _ 24'150 =9,6.10" chu ky

br ’

Tuong tw, N,,, =24.10" chuky va N,,, =9,6.10" chu ky.

Vi Nygi > Nuor, Nug2 > Nuo2, Negi > Nroi, Neg2 > Neoo nén Kyp; = Kypo = Ky =

KFL2= 1.

4. Theo bang 6.13 [1], giéi han moi tiép xdc va udn cia cdc banh ring xdc dinh

nhu sau:

Oyuim = 2HB +70
Oyppn =1,75HB
Suy ra: o,,,,, =570MPa; 0., =526 MPa

O-OFliml

= 437,5MPa; 0,,,,, =399 MPa
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5. Ung suat tiép xic cho phép:

0,9K,,

[O-H ] = Oniim
H

Khi t6i cai thién sy = 1.1, do dé:

[o,.]= > 7?'?’9 = 466,4 MPa
[0, ]= 52?‘?’9 =430,4 MPa

Ung suét tiép xtc tinh todn cho phép [6y] = [Oy,] = 430,4 MPa
6. Ung suat udn cho phép tinh theo cong thirc sau:

[6,]=208m K v&i s, =1,75 tra bang 6.13 [3]. Tr ddy ta c6:
S

F

[0,,]=Zerim i, = —43177’2 1250 MPa
F s
orim 399.1
[O-Fz] :%KFLZ :ﬁ: 228 MPa
F >

7. Chon hé s6 chiéu rong vanh rang y, =0,285.

w,u _ 0,2852,5

Ta co: =
2-y, 2-0,285

=0,415

Theo bang 6.18 [1], truc dugc lép trén 6 diia con, chon so bd hé sd tai trong tinh

KHB= 1,3
Suy ra: K, ;=1+(K,,~DL5=1+(1,3-1).1,5=1,45

8. Tinh todn so by dudng kinh vong chia ngoai d.;

TiKyp
d, =95, 2 :
' 0,85(1-0,5%, )*w, ulo, |

_os. 62147.1,3 o
0,85(1-0,5.0,285)*.0,285.2,5.(430,4)’

4 mm

9.V6ide =94 vau=2,5, theo bang 6.19 [1] chon z;, = 21.

Do HB,, HB, < 350HB nén ta c6: z; = 1,6z, = 1,6.21 = 33,6
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Chon z; = 34. Khi d6 ta c6 z,=uz; = 2,5.34 = 85.

Mobdun vong chia ngoai: m, = & :g—i =2,8, chon m, = 3.

g

10. Géc mit con chia & = arcrg Gj Z21,8° VA &, =90" — & = 68,2"
11. Céc thong s6 cht yéu cia bo truyén banh ring
Puong kinh vong chia ngoai: de; =mgz; =3.34 = 102 mm
dey = m.z, = 3.85 = 255 mm
Puong kinh vong chia trung binh: d;,; = mez(1 — 0,5W4e) = 87,465 mm
Ao = mezo(1 - 0,5Y,) = 218,663 mm
Chiéu dai con ngodi: R, =0,5m,[z2 +22 =137,32mm

Chiéu rong vanh ring: b= Ry, =137,32.0,285 ~ 39 mm

Hinh anh 3D cua bd truvén bdnh rang

87,465

12. M6dun vong trung binh: m, = Ao =2,57

2

34
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Van tdc vong v = % =1,832m/s. Theo bang 6.3 [1] chon cép chinh xac 8.

Theo bang 6.17 [1] ta c6: K, =K, =1,08

Ung suat tiep xuc:

2
7 7 7 2T K Nu +1<[O_H]

(o) hS
M 0,85bd % u

H

trong do:
Z — hé s6 ké dén co tinh vat liéu cta cdc banh ring an khép, Zy = 275 MPa'”?
Zu — hé s6 ké dén hinh dang bé mat tiép xidc, Zy = 1,76

A A 1A 24 N . " 4—¢
Z. —h¢ so ké dén su trung khop cua rang, Z, = 3 “

Néu taldy £,=1,2 thi Z, =0,96
Ky — hé s6 tai trong khi tinh vé tiép xiic
K, =K, ,K, =13.1,08=1,404

Tu céc thong so trén ta co:

2
G, =275.1,76.0,96. 2.62147.1,404.\/22,5 +1
0,85.39.87,465°.2,5

=400MPa <o, ]
véi [0,]=0, KHLZRfVK,KXﬁ _ 506 10:95.0.903.LLO2 _ 0
H 9

trong d6: Z, =0,95; K, =1.

Z, =0,85"' =0,85.1,832"' =0,903

K, =\/1,05—% =\/1,05—871’465 =1,02

0t

Vay bo truyén banh riang théa man didu kién tiép xc.
13. Tiép tuc kiém nghiém theo do bén udn:

S6 rang twong duong:
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% 34

Z, = = =36,62 ran
" cosd,  cos(21,8°) &
o= 8 55888 rang
cosd, cos(68,2°)
Hé s dang ring Y

v, =3,474122 23 47, 132 _ 383
2, 36,62

Y, =3,47+122 3 474 132 _3 53
Z, 228,88

DPéc tinh so sdnh dJ bén cic banh rang:

[6,,] 250

22— 65,274
Y 3,83

10l _ 228 _ 64 589
Yoo 3,

Vay ta s& kiém nghiém bénh bi din c6 do bén thap hon.

Ung suat udn tinh todn:

_2TK; 5K Yy _2.62147.1,45.1,08.3,53

O-FZ -
0,85b,m d 0,85.39.2,57.87,465

w ' m~ ml

=92,207 MPa<[o,,]

KFLYRYbe'KFC — 399

1.1.0,9.1.1

=205,2MPa

voi [0+1=0Cprim
Sp ,

trongdo Y, =1;Y =0,9; Y;=1; K, =1

Vay d6 bén ubn duoc thoa.

2.3 CHON NOI TRUC VONG DPAN HOI

Vo6i T = 149219 Nmm ta chon ndi truc c6 cac thong sb chinh sau Dy=84 mm; 1, =
20 mm; I, =35 mm; lp=28 mm; z =4; 1.= 33 mm va d.= 14 mm

- bDicéu kién bén dap cua vong dan hoi:

2kT - 2.1,25.149219

0y

T Dydl, 4841428

=2,83MPa < (2..3) MPa

Vay diéu kién bén dap cia vong dan hdi dugc thoa.

- Diéu kién bén cua chot:
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o - LKT 33125149219
" 01d°.Dyz 0,1.14°.84.4

= 66,76 MPa < [0, ] = (60..80) MPa

Viay diéu kién bén cta chdt duge thoa.
2.4 THIET KE TRUC
Dit liéu dau vao: T, = 62147 Nmm;

T, = 149219 Nmm.
e Trucl:

1. Chon vit liéu dé ché tao tryc 1a C45. Chon so bd tng sudt xoan cho phép 1a [1] =

20MPa; tmg suat un cho phép 1a [¢]=67MPa.

2. Puong kinh so bd cua truc

d 23 oh ,3/5'62147 =24,95mm
[7] 20

Chon d; = 25 mm tai vi tri than truc lép banh dai (doan truc dau bén trdi). Cdc

duong kinh con lai chon nhu hinh vé duéi day.

) ) T
26| || C__D 3oT 34T 30 8 |[C__ D | 26

v 2 v v v

51 ‘ 60 62

3. Phan tich lyc téc dung 1én chi tiét

- Banh dai: F, =644,8 N

- Banh rang: F, -2 13241:57

=1421,07N
d

ml

F,=F ,tgacosd =1421,07.tg20°.cos 21,8 = 480,24 N
F,=F ,tgasind, =1421,07.tg20°.sin21,8° =192,08 N

87,465 =8400,14 Nmm

Suyra: M, =F, % =192,08.
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_n
x
(o)
<
N

X — — X
"j B c D/‘

Frn

Fii

A B c D

8575Nmm

My
21818Nmm

49580 Nmm
Rex Rox
Fu

A B c D

89933.85Nmm

My

63436 Nmm

4. V& biéu ¢6 moment udn
- Trong mit phang thang ding zy, phwong trinh cAn bang moment:
D My, =—F, 1114 Ry, 60+ F,.62—-M =0

Suy ra: R,, = 8400,14+644,86.(;11—480,24.62 —836.63N

- Phuong trinh can bang lyc theo tryc y:
R, +R., —F,—F,=0= R, =644,8+480,24 836,63 = 288,41 N
- Trong mit phang nim ngang zx, phwong trinh cin bing moment:

_1421,07.62

> My, =Ry 60-F,62=0= R, = —1468,44 N

- Phuong trinh can bang lyc theo truc x:
R — R, —F,=0= R, =1468,44+1421,07 = 2889,51N

5. Theo biéu dd moment, ta nhan théy tiét dién nguy hiém nhét tai vi trf C.
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Tai C:

- Moment uon:

Mo =\M2, + M2, =[21374,74* +88106,4* =90662,1 Nmm

- Moment xoan: T, = 62147 Nmm

Vay ta cé: M, = [M2+0,75T =1/90662,1> +0,75.62147> =105433,9 Nmm

=25,06 mm

M
Suy ra: d. > | Muc__ i/105433,9

0,1(c1 \ 0,1.67
Theo tiéu chuan va dé phit hop véi két ciu ta chon d, =d. =30mm .
Duong kinh tryc tat AvaD1a: d, =d, =25mm.

6. Kiém nghiém then
Kiém ngiém diéu kién bén dap va bén cat ddi voi then bang:

Véi céc tiét dién tryc diing mbi ghép then can tién hanh kiém nghiém mdi ghép vé
dd bén dap va do ben cat theo cong thure sau:

2T <o

O, =—=X%|0

Codl (h-t) "

TCZZ—TS[TC]
dl,b

trong d6 [G4] = 100 MPa tng suat dap cho phép tra trong bang 9.5 [1] va cho phép 16n
hon gid tri cho phép 5% va [1.] = 40 + 60 MPa la (mg sut cat cho phép

Bdng kiém nghiém then:

‘ Then s ... | Chiéu dailam .
DPuong (mm) Chiéu dai vide ctia then 1 Momen G4 Te
. v t
kinh (mm) bxh | G then 1 (mm) (mm) T (Nmm) | (MPa) | (MPa)
Truc 1 25| 8x7 | 4 40 32 62147 | 51,79 | 19,42
el 5 8x7 | 4 32 24 62147 | 69,05 | 25,89

7. Kiém nghiém theo hé s6 an toan
- Vat liéu tryc: thép C45, t6i cai thi¢n.
o, = 850 MPa
voi: 6., = 0,40, = 340 MPa
1.1 = 0,2236, = 189,66 MPa

- Hé¢ s6 xét dén anh huong tap trung tai trong: Kg, K,
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Tra bang 10.8 [1] taco : K;=2,05
K.=19
- Hé¢ $6 tang bén bé mat:
B = 1,7 tra theo bang 10.4 tai liéu [3] tng v&i truong hop phun bi.
- Hé sb xét dén anh hudng clia timg suat trung binh :
Vs =0,05 vay,=0.
Bdng s6 liéu:

A . Then Momen | Mdmen
Thong Duong X . z
¥ kinh(mm) chong | can xoan
bxh 9} uon W W()
Tryc I 25(D) 8x7 4 1251,74 | 2785,72

trong d6: W =0,1d”; W, =0,2d" khi truc dac

3 N2 3 N2
zd” _bid -1 ; W= zd” _bd -1 khi truc c6 mot then
32 2d 16 2d

Bang kiem nghiém hé so an toan s :

W =

(trong d(‘i, [s] vhé sb an toan cho phép nam trong khoang 1,5 + 2,5; khi [s]=2,5+3ta
khong can kiém nghiém truc theo d6 cung.)

Duong kinh
d(mm) €5 €, O, T, So St S

TrucI [25(D) | 091 0,89 6,71 11,15 38,24 13,55 12,77

trong do:

€. & 1ahé s6 kich thudc tra trong bang 10.3 [3]

G, , T 12 bién dd cuia ung suat tinh theo:

M
O-(/l = O-max =
W
max T
Ta =—=
2 2w,

S » St 1a h¢ sO an toan xét riéng cho rng suat udn va ung suat xoan:

=
S, =
KO'O-a
5 TV¥:0,
€5
[
s, =
K.t
+ l//o“Tm

gT 'ﬁ

Khi @6 hé s6 an toan kiém nghiém cho truc la :
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S_S

oz
2 2
1[SO.+ST

Két qua kiém ngiém h¢ so an toan cho thay cic doan truc déu thod man hé s an

S =

toan kiém nghiém truc theo do bén moi. Ngoai ra truc con dam bao vé do cung.
e Trucll:
1. Chon vit liéu dé ché tao tryc 1a C45. Chon so bd tng sut xoan cho phép 1a [1] =

30MPa; tng suat un cho phép 1a [¢]=67MPa.

2. Puong kinh so bd cua truc

d, 23 EL ;/M =29,19mm
[7] 30

Chon d, = 30 mm tai vi tri than truc 1ap & bi. Cdc duong kinh con lai chon nhu

hinh vé.

745 1630 45

3. Phan tich luc tac dung lén chi tiét

- Néi tryc: F,, = (0,2...0,3)% ~895,3N

- Banhrang: F,=F, =1421,07N
F,=F, =480,24N
F,=F,A =192,08N

218,663

Suyra: M, =F, % =480, 24. =52505,36 Nmm

4. V& biéu ¢6 moment udn
- Trong mit phang thang ding zy, phwong trinh cAn bang moment:

> My, =F,163-R,,.227,5+M, =0
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Suy ra: R, = 192,08.15;4—:2505,36 —368.4N

- Phuong trinh can bang lyc theo truc y:
Ry, —R,, +F,=0=R,, =368,4-192,08=176,32 N

- Trong mit phang nam ngang zx, phuwong trinh cAn bang moment:
> M, =F,163-R, 227,5+F,.74,5=0

. 1421,07.163+895,3.74,5
Suy ra: R, = 775

=1311,36 N
- Phuong trinh can béng luc theo truc x:
R,  —Ry —F,+F, =0= R,, =1311,36—1421,07+895,3 =785,59 N
5. Theo biéu dd moment, ta nhan th?iy tiét dién nguy hiém nhét tai vi tri C.
Tai C:

- Moment uon:

M. = M2 +M?, =/28740,16> +84582,72> =89332,15 Nmm

- Moment xoén: T, =149219 Nmm

Véy ta c6: M, =[M2+0,75T =1/89332,15* +0,75.149219* =157098,59 Nimm

=28,62mm

M, _ [157098,59
0,1[c] 0,1.67

Suyra: d. =3
Theo tiéu chuan va dé phit hop voi két cau ta chon d. =40mm.
Tai B:

- Moment udn:

M, =M,, =66699,85 Nmm

- Moment xodn: T, = 149219 Nmm

Véy ta c6: M, =\[M2 +0,75T} =/66699,85 +0,75.149219° =145425,59 Nmm
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M, {/145425,59 27 89 mm

S d, >3 =
A \/0,1[0] 0,1.67

Theo tiéu chuan va dé phit hop vai két ciu ta chon d, =d,, =35mm
Duong kinh tryc tai A la: d, =30mm .

6. Kiém nghiém then

Kiém ngiém diéu kién bén dap va bén cat ddi voi then bang:

Véi cic tiét dién truc ding mdi ghép then can tién hanh kiém nghiém mdi ghép vé
do bén dap va do bén cat theo cong thirc sau:

2T <o

O, =——=X|0

“odl(h-t) "

Tczz—TS[Tc]
dl,b

trong d6 [64] = 100 MPa ting suat dap cho phép tra trong bang 9.5 [1] va cho phép 16n
hon gid tri cho phép 5% va [1.] = 40 + 60 MPa la Gng suat cat cho phép

Bdng kiém nghiém then:

Puong kinh (T;l‘;‘; Chidu dai V(;?éefujilhgri Mémen | o, T,
v t
(mm) bxh | 1, then 1 (mm) (mm) T (Nmm) | (MPa) | (MPa)
Truc II 30| 12x8 | 5 56 44 149219 | 75,36 | 18,84
: 40| 12x8 | 5 50 38 149219 | 65,45 | 16,36

7. Kiém nghiém theo hé s6 an toin
- Vat liéu tryc: thép C45, t6i cai thi¢n.
Gy =850 MPa
véi: 6. = 0,46, = 340 MPa
T, =0,2230,= 189,66 MPa
- Hé¢ s6 xét dén anh huong tap trung tai trong: K, K,
Tra bang 10.8 [1] taco : K;=2,05
K:=1,9
- Hé s6 ting bén bé mat:
B = 1,7 tra theo bang 10.4 tai liéu [3] tng v&i truong hop phun bi.
- Hé sb xét d&n anh hudng cua tng sudt trung binh :
Y, =0,05 vay,.=0.
Bdng s6 liéu:
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A . Then MoOmen | Mdmen
Thong Duong % . <
¥ kinh(mm) chéng | can xoan
bxh 9} uoén W WO
Truc II 40(C) 12x8 5 5364,44 | 11647,62

trong d6: W =0,1d”; W, =0,2d" khi truc dac

3 N2
zd* _brd =1’ W =
32 2d 16

Bang kiém nghiém hé so an toan s :

xd®  bi(d

PAY
W= 57 D khi truc c6 mot then

(trong dé, [s] qhé s6 an toan cho phép nam trong khoang 1,5 + 2,5; khi [s]=2,5+3ta
khong can kiém nghiém truc theo dd cting.)

Duong kinh
d(mm) €5 € o, T, So St S

Truc I1[ 40(C) | 0,88 | 0,81 29,29 6,41 8,47 21,44 7,88

trong do:

€s £ 12 hé s6 kich thudc tra trong bang 10.3 [3]

G, , T, 12 bién dd cuia ung suat tinh theo:

M
O-a = max =
w
Tmax T
T, =% =
2 2w,

S » St 1a hé sO an toan xét riéng cho rng suat udn va ing suat xoan:

6—1
Sa =
L"O-“ +y¥ o
l//O' m
£, P
T—l
ST:
K.t
—tVY,T,

E..
Khi d6 hé s an toan kiém nghiém cho truc 1a :

So5¢

[.2 2
SU'+ST

Két qua kiém ngiém h¢ so an toan cho thay cic doan truc déu thod man hé s an

S =

toan kiém nghiém truc theo d§ bén mdi. Ngoai ra truc con dam bao vé do cling.
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Mo

24290,7 Nmm

29421 Nmm

Hinh 2

2.5 TINH TOAN CHON O

e Trucl

Puong kinh ngdng truc 12 d = 30 mm. Tién hanh chon 6 diia con.

S6 vong quay n = 400 vg/ph, tudi tho Ly, = 10000 gid, o = 14°.

1. Lyc tdc dung 1én o

- Lyc huéng tim tic dyung 1én 6 B:

F,, =R + R2, =1/1468,44* 1.836,63* =1690,05 N

- Lyc huéng tam tic dyung 1én 6 C:

Fo=+R% +R2, =/2889,51> +288,41> = 2903,87 N

- Téai trong doc truc do truc vit giy ra: F, =192,08 N

2. Theo bang 11.3 [1], hé sb tai trong doc truc

e=1,5tgar=1,5tg14° = 0,374

Mt phing



Trang 24

3. Thanh phan lyc doc truc sinh ra do luc hudng tim giy nén
S, =0,83.e.F,; =0,83.0,374.1690,05 = 524,63 N
S,=0,83eF,.=0,83.0,374.2903,87=901,42 N

ViS; <S,va F,=192,08 N <S§,—S,=376,79N nén tai trong doc tryc tinh todn dbi

v6i O bén phai: F, =5, =901,42N

Déi v6i 6 bén trdi: F, =S, —F, =901,42—-192,08 = 709,34 N

Ta chon 6 theo 6 bén phai vi ¢6 tai trong tdc dung 16n hon.

4. Chon K, =1 do tai trong tinh, K_=1 va V =1 do vong trong quay

F, 901,42

F. 290387

5. Vitisd

=0,31<e=0,374

Do d6 theo bang 11.3 tra dugc X =1 va Y =0.
6. Tai trong dong quy udc tinh theo cong thic 11.22 [1]:

Q. =(XV.F.+Y.F)K,K,=(1.2903,87+0.901,42).1.1
=2903,87 N

7. Tubi tho tinh bang triéu vong

_60L,n
10°

L =240 tri€u vong quay

8. Kha nang tai dong tinh todn:
C, =0V =2903,87.240° =15032,82 N

9. Tra bang phu luc 9.4, ta chon 6 ¢& nhe ky hiéu 7206 véi C = 31000 N va s6 vong
quay t6i han khi boi tron bang mé ng, = 8500 ve/ph.

10. Tudi tho cua 6

m 1%
L= < = 31000 =2678,85 tri¢u vong
0 2903,87

11. Tudi tho tinh bang gid

L= 10°L  10°.2678,85

\ =111618,75 gio
60n  60.400
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° Trucll

Puong kinh ngdng truc 1a d = 35 mm. Tién hanh chon 6 diia con.
S6 vong quay n = 160 vg/ph, tudi tho Ly, = 10000 gid, o = 14°.

1. Lyc tac dung 1én b

- Luc hudng tim tic dung 1én 6 B:
F, =R +R2, =+/785,59* +176,32* =805,13N
- Lyc huéng tdm tic dung 1én 6 D:
F, =[R2 +R2, =[1311,36° +368,4> =1362,12N

- Téai trong doc truc do truc vit gay ra: F, =480,24 N

2. Theo bang 11.3 [1], hé sb tai trong doc truc
e=1,5tgax =1,5tg14° = 0,374

3. Thanh phan lyc doc truc sinh ra do lyc hudng tim giy nén
$,=0,83.e.F, =0,83.0,374.805,13=249,93 N
S,=0,83.eF,=0,83.0,374.1362,12 =422,83 N

ViS; <S,va F,=480,24N>S,-S,=172,9N nén tai trong doc truc tinh todn ddi

v6i 6 bén trdi: F, =S, =249,93N

Dbi v6i 6 bén phai: F, =S, + F, = 249,93+ 480,24 =730,17 N

Ta chon 6 theo 6 bén phai vi ¢6 tai trong tdc dung 16n hon.

4. Chon K, =1 do tai trong tinh, K, =1 va V =1 do vong trong quay

F, 730,17
F, 136212

5. Vitisd

=0,536>¢=0,374

Do d6 theo bang 11.3 tra dugc X =0,4 va Y =0,4cotgl4” =1,6.
6. Tai trong dong quy udc tinh theo cong thic 11.22 [1]:

Q. =(XV.F.+Y.F)K,K, =(0,4.1362,12+1,6.730,17).1.1
=1713,12N

7. Tubi tho tinh bang triéu vong
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SOLn _ 96 tri€u vong quay

L=
10°

8. Kha nang tai dong tinh todn:

c, =0oYr =1713,12.496" =6737,04 N

9. Tra bang phu luc 9.4, ta chon 6 ¢ nhe ky hi¢u 7207 v6i C = 38000N va sb vong

quay téi han khi bdi tron bang m& ng, = 7000 vg/ph.

10. Tudi tho cua &

m 1%
L= < = 38000 =30665,69 tri¢u vong
0 1713,12

11. Tubi tho tinh bang gid

, _10°L _10°30665,69

\ =3194342,71 gid
60n 60.160

2.6 THIET KE VO HOP:

Chon thiét ké vo hop giam tdc bang phuong phdp diic.

V6 hdp giam toc cd nhi€ém vy ddm bao vi tri twong do6i gilra cdc chi tiét va cic bd

phan ctia mdy, tiép nhan tai trong do cdc chi tiét 1ap trén vo truyén dé, dung dau boi

tron va bao vé cac chi tiét tranh bui .

Vat liéu 1a gang xdm GX15-32.

Chon bé mat ldp ghép giita nap hop va than hop di qua cdc truc dé lap cdc chi tiét

thuan tién va dé dang hon .

Bé mat lép nép va than duoc cao sach hodc mai, dé lép sit, khi lép c6 mdt 16p son

long hodc son dit biét.

Mit ddy hop giam tdc nghiéng vé phia 15 théo dau véi do déc tir 1°

Keét cau hdp gidm tdc duc, vai cdc kich thude co ban nhu sau:

Tén goi Biéu thirc tinh todn

Chiéu day: Than hop o d = 8mm
Nip hop §, 0; = 8mm
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Gan tang cing  Chiéu day, e e = 10mm
Chiéu cao, h h = 60mm
Do doc 5°
Duong kinh:
+ Bu-16ng nén, d, d,=16
+ Bu-16ng canh 0, d, d, =12
+ Bu-16ng ghép bich nap va than, d; d; =12
+ Vit ghép nip 6, d, d, =8
+ Viét ghép nip cira tham, ds ds=8
Mit bich ghép nap va than
+ Chiéu day bich than hop, S; S;=10
+ Chiéu day bich nip hop, S4 S, =10
+ Bé rong bich nap hop va than, K K; =40
Mat dé hop:
Chiéu day: khi khong c6 phan 16i S, S;=12 mm
Khe ho giita céc chi tiét:
+ Béanh rang véi thanh trong ctia hop A =16 mm
+ Dinh banh rang 16n véi ddy hop A= 15 mm
S6 lugng bu-16ng nén Z=4

Mo hinh 3D cia than dudi va than trén hop giam toc:

Than hép gidm toc

Ndp hép gidm toc

2.7 HE THONG BOI TRON:

1. Chon déu bdi tron
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Thong s6 dau vao: o = 430.4MPa
D06 rin bé mit 250HB =~ 260HV
Dua vao cong thuc 13.6 [1] ta c6:

_107°H,,0;5 107 x260x (430.4)

br =90.87
\% 5.3

Theo d6 thi hinh 13.9 [1] ta chon vso = 60. 10° m?/s.
Theo bang 13.1 [1] ta chon dau bdi tron ISO GV 68.

2. Kiém tra diéu kién béi tron.

Mic dau thép nhét ngap (0.75 + 2) bé rong rang b (b = 39) cta banh rang.

Khoang céch giita mirc dau thip nhat va muc du cao nhit Ah = hy,, —

mm.

hmin =10

Mitc dau cao nhat khong dugc ngap qud 1/6 duong banh rang (dy, = 255 mm).

Tong hop 3 diéu kién trén thi dé dam bao diéu kién boi tron phai théa man bat dang

thirc sau:

H =0.5d, — 0.75b— 15 = 88.25 > %XZSS 85

vOi dp, = 255, b =39

Do d6, hop giam toc thoa man diéu kién bdi tron.



Trang 29

2.7 CAC CHI TIET PHU:
1. Chét dinh vi

Chon chdt dinh vi hinh cén d = 8mm, chiéu dai 1 = 30

Tra bang 18.4b [3] ta ¢4 bang $6 liéu sau:

Puong kinh Mép vit Chiéu dai chdt dinh vi

8 1.2 30

2. Chon niit thao du

Chon niit thio dau M20x2. Céc thong sb tra trong bang 18-7 [3].

d b m|f|L|c q |[D|S | D,
M20x2 | 15| 9 [3]28(25(17.8|30(22|25.4

MB$ hinh 3D ctia bu-16ng thdo dau

3. Chon nit thong hoi

Chon nut thong hoi M27x2 véi céac thong $6: (chon theo bang 18.6 [3])
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A [ B|IC/ID E|IGIH|T|K/LI MIN|O|P|Q|R|S
M27x2 | 15|30 (1545|136 (32| 6 | 4 |10 8 (22| 6 |32 | 18|36 |32

4. Chon bu-long vong

Chon bu-16ng vong M8

Cic thong s6 duoc thé hién trong bang 18.3a [3]

d d] d2 d3 d4 d5 h h1 h2 | f b C X r Iy I

M8|36 20| 8 (2013 |18 6 | 5 |18 2 |10]1.2]25 4 | 4

M6 hinh 3D cua bu-16ng vong M8

5. Vong chin diu

Vong chan dau cé nhiém vy khong cho dau bdi tron bd truyén banh rang ti€p xic

v&i mo boi tron 6 dia con.



Trang 31

6. Vong phadt

X

NN

7

X

NN

Vong phét c6 tac dung 16t kin b, bao vé 6 khoi bui bam, chét ban, hat cung va cic

tap chat khac xadm nhép vao 0.

Nhuogc diém cua vong phdt 1a nhanh mon va ma sat 16n khi bé mat truc ¢6 d6 nham

Cao.

Theo bang 15.17 [3] ta chon vong phét véi cdc thong sé hinh hoc sau:

_}__

¥

d

D

28

43

4.3

III. DUNG SAI LAP GHEP:

Duya vao két cau va yéu cau lam viéc , ché d6 tai ctia céc chi tiét trong hop giam toc

ma ta chon céc ki€u lap ghép sau:

1. Dung sai va lip ghép banh ring
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Chiu tai vira, thay d6i, va dap nhe ta chon kiéu lip trung H7/k6

Bang dung sai ld’p ohép bdnh rang voi truc:

Sai Iéch gidi han trén Sai Iéch gidi han
Méi lip (Lm) dudi (um) N pax (Hm) | Spo (Lm)
ES es EIl el
?26H7/k6 +25 +18 0 +2 18 23
B34H7/k6 +25 +18 0 +2 18 23

2. Dung sai va lip ghép 6 diia

Khi ldp ghép 6 lan ta luu §:

- O diia dugc chon ¢6 do chinh xéc 12 0 hodc 6.

- Lap vong trong 1én tryc theo hé thong 16,1ap vong ngoai vao vo theo hé théng

truc.

- Dé céc vong 6 khong tron trugt theo bé mit truc hodc 16 hop khi 1am viéc, can

chon kiéu 1ap trung gian c6 d6 doi cho cdc vong quay.

- D0oi véi cac vong khdng quay ta str dung kiéu lap c6 do hé.

Chinh vi vay ma khi Iip 6 lan 1én truc ta chon mbi ghép k6, con khi Iap 6 1an vao

v6 thi ta chon H7.

Bang dung sai ld’p ohép 6 dila con:

Sai I¢ch gidi han trén Sai I¢ch gidi han
Méi lap (m) dudi (um)
ES es EI el
D30k6 - +18 - +2
D62H7T +30 - - 0

3. Dung sai lip then trén truc:

Theo chiéu rong chon kiéu lip trén truc 12 N9/h9 va kiéu lap trén bac 1a J,9/h9

Bdng dung sai ldp then:
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, Sai Iéch gidi han )
Kich thudc tiét . Chiéu sau ranh then
chiéu rong ranh then
dién then
Bl Trén truc Trén bac Sai léch gidi Sai I¢ch gidi
X
N9 J9 han trén truc t; | han trén bac t,
0
8x7x26 +0.018 +0,2 +0,2
-0.036
0
10x8x40 +0.018 +0,2 +0,2
-0.036

M4 hinh 3D hoan chinh ciia hop giam téc banh ring con
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