Trinh tu tinh todn thiét ké bd truyén truc vit

VI DU TINH TOAN THIET KE
HGT TRUC VIT

THIET KE HE THONG DAN PONG THANG MAY

— Hé thong dan dong thang may goém: 1: Pong co dién; 2: Bo truyen dai thang;
3: Hop giam toc truc vit 1 cdp; 4: No6i truc dan hodi; 5: Tang trong cta thang
may

— Sé liéu thiét ké:

- Cbng suét trén tryc thang may: P = 2.5 KW

- S6 vong quay truc thang mdy: n = 40 vg/ph

- Thoi gian 1am viéc cho dén khi hong: Ly, = 10000 gid
- Tai trong tinh.

I. CHON PONG CO VA PHAN PHOI TY SO TRUYEN

S ligu thiét ké: Cong suét trén truc cong tac P, = 2,5 kW, s6 vong quay
truc thang my n,, =40vg/ph.

1.1 CHON PONG CO :
1) Hiéu sut chung cia hé thong truyén dong:

n., =11, =0,955.0,82.0,99* =0,77

trong di: hiéu suét bo truyén dai 77, = 0,955
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Hiéu suat bo truyén truc vit n, =0,82
Hiéu suat b truyén 6 lan 77, =0,99
2) Cong suit can thiét ciia dong co:
P, _25

Rl
77(‘]1 0’ 77

=3,25kW

de

3) Tisb truyén:
u, =uu, =162=32
trong di:
— Chon ti s6 truyén hop giam toc la: u, = 16

— Chon ti s0 truyén bo truyén dai thang 1a:u, =2
Vay ta chon dong co P4, =4 kW

Pong co S6 ving quay Tisb truyén | B truyén truc | Bo truyén dai
chung vit

4A100S2Y3 2880 72 24 3

4A100L4Y3 1420 35,5 16 2,22

4A112MB6Y3 950 23,75 10 2,375

4A132S8Y3 720 18 9 2

Vay ta chon dong co 4A100L4Y3

n = 1420 vg/ph; u,, =35,5; u, =16; u, =2,22

1.1 DPAC TINH KY THUAT

Véi cc thong sb vira chon, ta thiét 1ap bang dic tinh k¥ thuat sau:

Thong s6 Dong co I 11
Cong suat (KW), P 4 3,11 3

Ty s6 truyén, u 2,22 \ 16
Momen xoan (Nmm), T | 26901,41 | 46407,03 604037,5
S6 vong quay (vg/ph), n 1420 640 40
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IL. TINH TOAN BQ THIET KE CHI TIET MY

2.1 THIET KE BQ TRUYEN DAI

- S0 liéu ban dau:

Cong suat P (kW) 4
S6 ving quay bnh din n, (vg/ph) 1420
Ty sb truyén u 2,22

- Tinh t6n thiét ké:
1) Chon loai dai:

- Vi cong sudt P = 4 kW va n, = 1420 vg/ph, dya vao dd thi trang 152 [5], ta

chon loai dai A véi céc thong so sau:

Kyhidu | b h v,

t

A (mm?)

dl

L (mm)

A 11 13 8 2,8

81

100-200

500-4000

2) Duong kinh banh dai nho d, =1,2d ;, =1,2.100 =120mm

Theo tiéu chuén, chon d, = 125 mm
3) Van téc dai :
Lo dun, _ 71251420
60000 60000

4) Ta chon hé sb truot & =0,01.

=9,294m/s.

Duong kinh banh dai 16n: d, = u .d;.(1- &) =2,22.125.(1-0,01) = 274,725 mm.

Theo tiéu chun, ta chon d, = 280 mm.

280

Ty s6 truyén u = z__— =
YO Y = =) T 125.31-0,01)

’

2,26-2,22

Sai léch Au= =1,77% < 5%

5) Khoang céch truc a:
2d, +d,)2a>0,55(d,+d,)+h
2(125+280) > a > 0,55(125+280) + 8
810> a =>230,75

Ta chon so bd khoang céch truc a = d, = 280 mm

6) Chiéu dai tinh todn cua dai :
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=20+ z(d, +d,) _ d, —dl)2 N d, _d1)2
2 4a 4a
_ 2
=2.280+ 7125 +280) + (125 -280) =1217,623mm.

2 4.280
Theo tiéu chuan chon L = 1250 (mm) = 1,25 m.
7) S6 vong chay cua dai trong 1 gidy :

i= % = % = 74352 < 105" (thoa didu kién truot).

8) Tinh lai khoang cach truc a :

. k+Vk* —8A?

4
k:L—JZ'(szdz):HSO—ﬂ'Mzﬂi&gmm
Ao (dmd) _(80-125) o

2 2
2 2
o= 613,83+\/(613,83 8.77,5%) — 296.8mm.

4
Gid tri ctia a nam trong pham vi cho phép di trinh bay & trén.
9) Gobc 6m dai banh dai nho :

(d,=d) _ g 57 (280-125)

@, =180° —57. e
a 5

=150,23"=2,622 rad .

10)Céc hé sb sir dung :

- H¢ so xét dén anh hudng géc dm dai:

- -150,23
C,=L24.(1-e 40)21,24.(l—e %10)20,9236

Hé s6 xét dén anh hudng cta van toc:
C,=1-0, 05.(0,01v*> —=1) =1-0,05.(0,01.9,294* —1) = 1,007

H¢ so xét dén anh hudng cua ty so truyén u:

C,=113 vi u=2722

Hé s6 xét dén anh huong ciia s6 diy dai Cy, ta chon so bo bang 1

Hé s6 xét dén anh huong ciia ché do tai trong: C, =0,85 (tai trong tinh)

H¢ s6 xét dén anh hudng cua chiéu dai dai:
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C, =g 2 =220 _ 005
L, V1700

Theo biéu d6 4.21 (1) (trang 151), ta chon [Py]=1,88 KW khi d=125 mm véi dai
loai A.

S6 day dai duoc xédc dinh theo cong thirc:

P 4
Z 2 1 = =
[P1C,C,C,C.C.C, 1,880,9236.1,13.0,95.1.0,85.1,007

2,51

Ta chon z = 3 dai
11)Xéc dinh luc cang ban dau va luc tic dung Ién tryc:

Luc cang dai ban dau:

F,=Ao0,=12.A.0,=381.1,5=364,5N
e x o .. F
- Luyc cang moi day dai: 3 =121,5N

1000.2,_ 1000.4

- Luc vong céich: F =
v, 9,294

=430,38 N

- Luyc vong trén mdi day dai: % =143,46 N

- Tu cong thic:

e’ +1

|

0

F,=x
2

- Tir déy suy ra:

1, 2FR+F 1, 2364,5+430,38
f =—In = In =0
o 2.F—-F 1622 2.364,5-430,38

’

- Hé s ma sét nho nhat dé bd truyén dai khong bi trugt tron 1a :
foo = f.sin20°=0,177
- Luec tdc dung 1én truc :

150,32’

F = 2Fo.sin% =2.364,5sin =704,54 N

12)Ung sudt 16n nhat trong day dai ;
0,..=0,t050,+0, +0,

_12L5 143’16 +1200.9,2942.10° +% =6,969 MPa

81
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13)Tubi tho dai xdc dinh theo cong thuc (4.37):

0 m 9 8
{ : } 107 [6 . } 107
[ =L%mw _ 16,969 —1445,27

" 236000  2.3600.7,4352

voi o, =9 MPa, 1 =7,4352 (1/s), m=8

2.2 THIET KE BQ TRUYEN TRUC VIT - BNH VIT

- S0 liéu ban dau:

Cong suat P (kW) 3,11
Momen xoan tryc vit 7, (Nmm) 46407,03
Momen xoan truc vit 7, (Nmm) 604037,5
S6 vong quay tryc vit n, (vg/ph) 640
S6 vong quay truc vit n, (vg/ph) 40
Ty s6 truyén u 16

~ Tinh t&n thiét ké:

1. Du doén van tdc truot v, theo cOng thirc (7.8):

(3,7 +4,6)n (3,7+4,6).640
v, =2 T =T9/604037,5

10
=(2,0017+2,4886)=2,3m/s

Tuong (mg v&i vén toc trugt v, = 2,3 m/s ta chon cap chinh xac 1a 8 (bang 7.4).
Vi v, <5m/s, ta chon ddng thanh khong thiét BrAlFe9-4 diic trong khuon cét véi
0, =400 MPava o, =200 MPa lam banh vit.

Chon vat liéu cho tryc vit 1a thép 40Cr dugc t6i voi do ran > 450 HRC, sau d6
duoc mai va danh bong ren vit (bang 7.8).
2. Ung suét tiép xdc cho phép banh vit :
[0,1=(276+300)—25v, =218,5+242,5MPa
Chon [o,,] =225 MPa

- Ung suét udn cho phép :
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6 6
[0,]= (0,255, +0,087, .52 = (0,25.200+0,08.400).3] 10 _
N, 24.10

=57,6 MPa

véi N,, =605 (%)9.;1,. £ =60.40.10000 = 24.10° (chu k)

2
3. Chon s6 méiren z, =2 véity sé truyénu =161 (16,30)
-S4 rang banh vit z, =uz, =16.2=32 ring

- Chon hé s6 dudng kinh q= 0,26z, = 0,26.32 = 8,32

Suy ra chon q = 10 theo tiéu chuén.

4. Chon so bg 7 theo cong thuc (7.11):

u 16
=0,91-—)=0,91-—)=0,828
g ( 200) ( 200)

5. Tinh khoang céch truc:

. [11Nﬂji
! 2, o, ] (q/zz)

2
=(1+£)3(170) 604037.5.1,25 _ o
32)\\225)  (10/32)

trong d6, hé sb tai trong tinh K, =K,z.K,, =125 voi K, =1; K,, =1,25 (bang 7.6
[1D

- Tinh modun: m= 2a, _ 21461 _

L+q 32410

Chon m = 8 theo tiéu chuin

- Khoang cach truc a, =0.5m(g+z,)=0.5.8.32+10) =168 mm . Do khong thé
chon hé sb dich chinh dé khoang cich truc tiéu chuan nén ta cé thé léy khoang cich
tryc nay.

6. Xéc dinh kich thudc bo truyén:

6,95

Théong s6 hinh hoc | Cong thirc
Truc vit
Puong kinh vong chia d, =mq=8.10=80mm
Duong kinh vong dinh d,=d +2m=80+2.8=96mm
Duong kinh vong day d, =d —2,4m=80-2,4.8=60,8mm
Goc xodn be vit y ¥y =arctg RO arctg 2. 11,31°

q 10
Bénh vit
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Duong kinh vong chia d, =mz, =8.32=256mm

Puong kinh vong dinh d,=m(z,+2)=8.32+2)=272mm

Puong kinh vong day d,, =m(z,~2,4)=8.32-2,4) = 236,8 mm

Khoéng cach truc a, =0,5m(qg+z,)=0,5.8.(10+32) =168 mm

Duong kinh 16n nhat banh vit d<d v 2142458 284 2mm
z,+2 2+2

Chiéu rong bénh vit b, b, <0,75d,, =0,75.96 =72 mm

7. Van toc truot x4c dinh theo cong thuc (7.7)

mn 8.640
vy =— L (24 q? == 22 +10% =2,67Tm/s
* 19500V T 19500

- Hé s6 tai trong tinh theo bang (7.6): K, =1,25; K, =1.
- Hiéu suat 77 theo cong thuc (7.9):

ﬂ:0’95'tg—7/lz N . tg11’31
tg(7+p) [g(11’310 +1792860)

pe , 0,048 0,048 0
vOl p =arctgf =arctg (Wj =arctg [Wj =1,9286

]

]

8. Tinh todn lai tmg suat cho phép :
[0, 1=(276+300)—-25v, =(276+300)—-25.2,11=225MPa
9. Xdc dinh s6 ring tuong duong bénh vit :
= =2 _3304
cos”y cos’(11,31°)
- Chon hé s6 Y,, =1,67 theo bang 7.10
- Kiém nghiém d¢ bén udn ctia banh vit theo cong thirc (7.43)
5 _L2T.Y, K, _12.604037,5.1,67.1,25
" d,b,m 256.87.8
=57,6 MPa
10. Tinh todn nhiét theo cong thirc (7.47):
N 1000P,(1-7)
L K A(L+y)
=30+ 1000.3,1 1'517_0’81) =59,471" <[1,]=95°
16.20.0,168"(1+0,3)
Nhiét ¢6 nam trong pham vi cho phép .
11. Gi4 tri ctia cic lyc :
F = = 2h 26040375
d, 256
F,=F,=F,ig(y+p)=4719,043.1g(11,31° +1,9286°) =1350,4 N
F,=F,=F,igax=4719,0431g20° =1717,6 N
- Kiém tra d6 bén uén cua truc ( theo bang 7.11 chon [ o, ] = 80 Mpa):

=8,49MPa <0, ]

=4719,043N
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_32M}+0,75T;  324/221835,17° +0,75.46407,03°

xd3, 7.60,8°
=10,217MPa <[0,.]=80MPa

. FIY (F. F,dY [1350,4256\" (1717,6.256 4719,043.80)
VOoi M, =, || | +] L +—21L | = - -
4 4 4 4 4 4

=221835,17 Nmm
12.Kiém tra do cung tryc vit theo cong thirc (7.50):
/o PFi+F] _256°/1717,6° +1350,4°
48EI, 48.2,1.10°.913505,09
=0,00398 mm <[ f]1=(0,1+0,05) mm

0,625d,
0,375+ %t | zd!, [ 0,375+ 26239617 6o g
d, 60.8

64 64
=913505,09 mm*

Or

B

Vol [, =

2.3 THIET KE TRUC

I) TRUC VIT ,

1) Chon vat liu tryc vit 1a thép 40Cr duogc toi V(")i do ran > 40 HRC sau d6 duoc
mai va danh bong ren vit. Chon so bo ung suat cho phép [o]=70MPa .

2) Luyc tac dung 1én bo truyén truc vit la:

e, 222 g gy
2

- F,=F,=F,ig(y+p)=4719,043.1g(11,31° +1,9286°) =1350,4 N
- F,=F,=F,igax=4719,0431g20° =1717,6 N
3) Khoang céch giita hai 6 lan cta tryc vit 1a:
1,=(0,9..0)d,,,=d,, =284mm
- Khoang cich tlr tim 6 lan dén vi trf banh dai 1a:
l,=0,5.(,,+b)+k,+h =69,5mm="T0mm
voi: 1, 1a chiéu dai mayo ctia banh dai chon /,,= 50 mm.
b, 1a chiéu rong cua 6 lan duge x4c dinh gan bang 20 mm.
k, la khoang céch tir mat miit cua chi tiét quay dén nip 6 chon bang 20 mm
va chiéu cao nip 0 h, chon bang 15mm.
- Sau khi ¢6 kich thudc ta tién hanh kiém nghiém do bén truc:
Khoang cong xon: 1, =0,5.(,, +b,)+k, +h =0,5.(50+20)+20+15=70mm
4) V& biéu db n}émen udn va mémen xodan: .
- Trong mat phang dung ZY, phuong trinh cdn bang momen:
> M, =M, +R,, 284+F, (284+70)— F,.142=0
Suy ra: R,, =—684,05N
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voi M, = Fal.% = 4719,043% =188761,72N.mm va F,, =704,54N,F, =1717,6 N

BIEU PO LUC

£,
| F
A — B
T Xg —
i
c ‘
142 142 | 0 g
R
AF
) RmrT F
r
A £ -
Y rl
2362?0:5ERWWW
MI w
49317,8
240089,62

- e
[ & e JAN

ri

U= 95878 4

46407,03

T

Tacé: R, +R, =F,—F,, =1717,6-704,54=1013,06 N

Suy ra: R, =1013,06—R, =1013,06+684,05=1697,11N

- Trong mit phang ZX, phuong trinh cin bang mémen:
> M, =R, .1422-F,.142=0

Vay: R, =R, :% = 1350,4.% =675.2N

- Mdmen xodn T =M =T, =46407,03 Nmm

5) Kiém tra diéu kign bén cta trycvit

Céc bieu do momen thi tai ti€t dién nguy hiém nhat 1a diém C

- Momen udn taiC: M. = \/(1697,11.142)2 +(675,2.142)* =259362,03 Nmm
- Momen xoan tai C: T, =0

- Momen tdc dong : M, =M . =259362,03 Nmm

- Cong thtrc xac dinh chinh x4c dudng kinh truc tai C

10
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Mtd

d.>3 =
“7V\o,1.[0]

\ 259362,03
0,1.70

=33,34mm

Chon theo tiéu chuan ta c6: d. =34mm

- Cbng thirc xdc dinh chinh xdc dudong kinh tryc tai B (tiét dién lap 6 lin bén

phai )

Suy ra: d, >3 M, =20,87 mm
0,1.[c]

Chon theo tiéu chuan ta c6: d, =d, =25mm

M, =\[M,>+0,75T,% =\/49317,8 +0,75.46407,03> = 63619,61 Nmm

- Cong thuc xdc dinh chinh xdc dudng kinh tryc tai D (tiét dién 1ap banh dai bén

phai)

Suy ra: d, >3 M, =17,91mm
0,1.[c]

Chon theo tiéu chuan ta c6: d,, =18mm
6) Chon then:

Kiém ngi¢m diéu ki¢n bén dap va bén cat doi vaoi then bang:

M, =M, +0,75T,% =\J0? +0,75.46407,03* = 40189,67 Nmm

Vi céc tiét dién truc ding mdi ghép then can tién hanh kiém nghiém méi ghép
ve do bén dap va dg bén cat theo cong thirc sau:

2T o]
O, =—"—5|0
Codl(h-1) "
2T
T,.=——<|7,]
dl,b

trong d6 [G4] = 100 MPa tng suit dap cho phép tra trong bang 9.5 [1] va cho phép
16n hon gi4 tri cho phép 5% va [1.] = 40 + 60 MPa 1a tmg suat cit cho phép.

Bdng kiém nghiém then:

Puime kinh Then | Chiéudai | Chiéu dailam Momen T
g (mm) then 1 viéc cua then I; Od Te
(mm) bxh | € (mm) (mm) (Nmm) | (MPa) | (MPa)
Truc I \ 18(D) | 6x6 | 3,5 30 24 46407,03 | 89,52 | 35,81

7) Tinh todn, kiém nghiém d6 bén tryc va 6 bén moi
o= 1000 Mpa
voi: 0, =(0,4...0,5).0, =450MPa; t; = 0,226, = 220 MPa

- Heé s6 xét dén anh huong tap trung tai trong: Ks ,K;

Tra bang 10.8 [3] ta c6:

Ks=1,6
K:=1,4

11
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- H¢ ) tang bén bé mat:
B = 1,7 tra theo bang 10.4 tai liéu [3] Gng Vi truong hgp phun bi.
- Hé s xét &én anh hudng ctia ing sut trung binh :

Y, =0,05 vay,=0.

Bang so liéu:

N X Then Moémen | Mdmen

Thong DPuong £ . <
6 kinh(mm) chong | can xodn

bxh 5} uon W W()
25(B) 1562,5 3125
Truyc vit 34(C) 3930,4 7860,8
18(D) 6x6 3,5 44991 | 1022,46
trong d6: W =0,1d>; W, =0,2d° khi truc dac.
3 2 3 N2
W= zd” _bid -1 ;W= zd” _bid -1 khi truc ¢6 mot then.

32 2d 16
Badng kiém nghiém hé s6 an toan s :

(trong do, [s] he:: $6 an toan cho phép nim trong khoang 1,5 + 2,5 ; khi [s] =2,5+3
ta khong can kiém nghiém truc theo do cung).

DPuong kinh
d(mm) €5 € 0, T, So Se S
Truc 25(B) | 0,83 | 0,89 | 31,56 | 7,43 | 12,57 | 31,99 | 11,7
Vit 34(C) | 0,77 | 0,81 | 65,89 0 5,59 - -
18(D) | 0,83 | 0,89 0 22,69 - 8,67 -

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

G, , T, la bién do cua Ung suat tinh theo:

M
O-{/l = O-max =
w

2 2w,

So » St 1a h¢ sO an toan xét riéng cho g sudt uon va rng suat xoan:

=
S, =
KO L1y &
WO' m
£,8
T
s, = -
T'Ta
+ l//o”fm

gT 'ﬁ

12
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Khi d6 hé s6 an toan kiém nghiém cho truc la:

s_S

olr
2 2
ﬂSO. +ST

Két qua kiém ngiém hé s6 an toan cho thady cac doan tryc déu thod man hé so an
toan kiém nghiém truc theo d§ bén moi. Ngoai ra truc con ddm bao vé do cling.
Hinh dang tryc nhu sau:

S =

50
I
I
50

= 4 5 =

45

II) TRUC BANH VIT
1) Xéc dinh so b0 truc banh vit:
- Ta c6: Chon [7]=25MPa, theo giad thuyét tinh todn dugc thi T = 604037,5

Nmm
Suyra: d >3 T, _, 604037,5
0,2.[7] 0,2.25

Theo tiéu chuan ta chon d = 50 mm = b, =27mm (chiéu rong 6 lan) [3].

=49,43mm

- Khoang cich gifta céc 6 trén truc banh vit:
- Chiéu dai mayo ctia banh vit 14/ ,, = (1,2...1,8)d =80 mm
- Khoang céch tir mit mit trong banh vit dén thanh trong cta hop bang khoang
c4ch tir mat mit 6 dén thanh trong ctia hop bang k, =k, =8mm
- Khoang cich gitta hai 6 l4n tryc banh vit:
L, =21,,=2.0,5.(,, +b,)+k +k,) =146 mm
- Chiéu dai mayo ctia nira khép nbi:
[, =(1,4..2,5)d =70 mm
Chon k,=h=15mm =1, =1 ,,+k;+h=70+15+15=100mm 1la khoang cOng-
xOn tir khép nbi dén 6.
2) Luec tdc dung lén truc banh vit:
- Trong mit phiang YZ, phuong trinh cin bang mémen:
> M, =R, 732+M,-F,73=0
F,73-M,, 1717,6.13-172851,2
732 73.2
voi: M, =F,,.d,/2=1350,4.256/2=172851,2 Nmm

Taco: R,, +R,, =F,,

Suy ra: RB}, = =-325,11N

13
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Suyra:R, =F,—R,, =1717,6+325,11=2042,71N
- Trong mit phang XZ, phuong trinh cin bang mémen:
> M, =R, .732-F,73-F,.100=0

_ F, 73+ F,.100 _4719,043.73+1510,1.100 _ 3393.84 N
73.2 73.2

Ta Cé: RAx _RBx = Fkn _E2

Suy ra: R,

Ma F, =(0,2..0,3).F, =(0,2...0, 3.2

v6i D, 1a duong kinh vong tron qua tim céc chdt khi ding ni tryc dan hoi. Chon
D, =160mm va T gidi han la 1000 Nm thi
Vay F, =0,2. 2000575 _ 15161y
160
Suyra: R, =R, +F, —F, =3393,84+1510,1-4719,043 =184,9N
*Ta cé biéu do ndi lwc nhu sau

£,

=
Il =
]
@

- K
Rﬂ% 149117 .83 RH%

M X Lm""m""""”"“ 23733,37
/
| iy
Har {
I =

151010

R %
|247750,32 ~ #X

B04037.5

T

3) Ta thay tiét dién nguy hiém 12 tai vi tr banh vit:

- Tai C: M. = [M2 + M2, =+/149117,83* +247750,32> =289164,92 Nimm
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Trinh tu tinh todn thiét ké bd truyén truc vit

= M, =M?2+0,75T* =597714,25 Nmm

Tai A: M, =|M2 +M2 =0? +151010° =151010Nmm
= M, =[M?+0,75T> =\[151010% +0,75.604037,5 = 544472,2 Nmm

Tai D: M, =+/0,75T* =523111,82N.mm

Tai vi tri banh vit ta co:

d.2>3 #C["’] = 44,04 mm . Theo tiéu chuin chon d. =52mm
\[ .o

Tai vi tri 1ap 0 1an ta cé:

d,>3 %“["’] =42,69mm . Theo tiéu chuan chon d, =d, = 50mm
\0.1.[c

Tai vi tri 1ap khop ndi ta c6:

M ‘n 2
d, 23 Olk—n[_td] =42,12mm . Theo tiéu chuan chon d, =45mm
\0.1.[c

- Kiém ngiém diéu ki€n bén dap va bén cat doi véi then bang:

Vi céc tiét dién truc ding mdi ghép then can tién hanh kiém nghiém méi ghép
ve do bén dap va do bén cat theo cong thirc sau:

T <lo,]
O, =—"—"5X5|0
Codl(h-1) "
TC=2—TS[TC]
dl,b

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

Bdng kiém nghiém then:

Putmg kinh (1P cpidy gai | CHUSU G am Momen |
v t
(mm) bxh | t; | then 1 (mm) (mm) (Nmm) (MPa) | (MPa)
Truc 52(C) | 16x10| 6 80 64 604037,5 | 90,75 | 22,69
banh vit | 45(D) | 16x10 | 6 90 74 604037,5| 90,7 | 22,67

5) Tinh toédn, ki€ém nghiém d¢ bén truc va do bén moi

Vit li€u truc: thép C45, tdi cai thién.

o, = 850 MPa

voi: 6. = 0,40, = 340 MPa; 1, = 0,2236, = 189,66 MPa

- Heé s6 xét dén anh huong tap trung tai trong: Ks ,K;
Tra bang 10.8 [3] tacd : K;=2,05

K:=19
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Trinh tu tinh todn thiét ké bd truyén truc vit

- H¢ ) tang bén bé mat:
B = 1,7 tra theo bang 10.4 tai liéu [3] Gng Vi truong hgp phun bi.
- Hé s xét @én anh huong ciia ing suat trung binh:
Y, =0,05 vay,=0.

Bang so liéu:

Théne sé Duong Then Mbdmen Mbmen can
& kinh(mm) bxh t; chong uon W xoan Wy
Truc banh vit 52(C) 16x10 6 11850,93 25655,09

trong d6: W =0,1d>; W, =0,2d° khi truc dac.

3 _4\2
zd’ bt(c; - D" vhi truc c6 mot then.

3 2
7d _bt(d 1) W=
32 2d 16

Bang kiém nghiém hé so an toan s:

W=

(trong do, [s] h@ s6 an toan cho phép nim trong khoang 1,5 + 2,5 ; khi [s] =2,5+3
ta khong can kiém nghi€ém truc theo do cing).

Duong kinh d(mm) € € O, Ta So St S
Truc banh vit | 52(C)| 0,81 | 0,76 | 244 | 11,77 | 9,36 | 10,96 | 7,12

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

C. , T 12 bién d0 cua ung suat tinh theo:

M
O-a = O-max =
w
T ax T
Ta ==
2 2w,

S » St 1a h€ sO an toan xét riéng cho ng suat uon va rng suat xoan:

O-—l
S, =
KO L1y &
WO' m
£,8
T—l
s, =
K. 7,
— Y T,

E,.

Khi d6 hé s6 an toan kiém nghiém cho truc la:
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Két qua kiém ngiém hé so an toan cho thay cdc doan truc déu thod man hé s6 an
toan ki€ém nghiém truc theo do bén moi. Ngoai ra truc con ddm bao vé d) cung.
Hinh dang truc banh vit nhw sau

50
|
|
55
|
50
|
48
T

2.4 TINH TON CHOQN O

I) LUA CHON O LAN TRUC VIT =~ ‘ 7

- Do truc vit chiu lyc doc truc va yéu ca thict ké vé diéu kién bén thi ta chon 6 ¢ truc
vit nhu sau: ] i ’ ] )

- Bén trai chon hai 6 dlia c6n, bén phéi chon 6 bi d6.D6i vai hai 6 diia con thi ta lap
ching doi xtmg nhau tao thanh hinh giéng nhu O

1) Tinh cho 6 d& bén phai v6i dudng kinh d =25 mm.

- Tai trong hudng tam tdc dung lén O:

F, =[R2 +R2 =1/675,2* +684,05° =961,16 N

- Do khong c6 lyc doc truc nén hé 6 X =1,Y =0
Céchésd K, K_va 'V chonbang 1.
Téi trong qui wéc: Q. =(X.V.F. +Y.F).K, . K_=961L16 N
S6 vong quay truc vit: n= 640 v/ph
Thoi gian 1am viéc ctia 6: L, = 10000/
Thoi gian l[am viéc tinh béng tri¢u vong quay:
60.n.L, 60.640.10000

10° 10°

Kha nang tai dong tinh toan: C, = QYL =961,16.9384° =5729,21N
- Tra bang ta dugc cd 6 nhu sau:

L=

=384 tri¢u vong quay

Ky hiéu6 | d(mm) D(mm) B(mm) r(mm) C(KN) C,(KN)

700105 25 47 8 0,5 6,57 4,24

2) Tinh cho hai 6 diia cén bén trdi v6i d = 25 mm
- Luc hudng tdm tic dung 1én 2 6:
F, =R +R. =\1697,11* +675,2* =1826,5N

Suyra: F, =F,,= 18226’5 =913,25N

- Tai trong doc truc do truc vit gay ra: F, =4719,043N

- Chon géc con a=14°. Theo bang 11.3, hé s tai trong doc truc:
e=1,5tgax =1,5t¢g14° = 0,374

- Thanh phan luc doc truc sinh ra do lyc hudng tdm giy nén:
S,=S,=0,83.¢.F, =0,83.0,374.913,25=283,49 N

Do §,=S, va F, >0, do d6 tai trong doc tryc tinh todn d6i v6i 6 bén tréi:
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F, =S, =283,49N
Dbi voi 6 phai:
F,=S8,+F, =283,49+4719,043=5002,533 N

Ta chon 6 theo 6 bén phai vi tai trong tic dung 16n hon.
CVitish: Lo 2028 5 470 0374
F, 913,25
Do d6 theo bang 11.3 tra dugc: X =0,4 va Y =0,4.cotgld’ =1,6
- Chon K, =1 do tai trong tinh, K, =1 va V =1 do vong trong quay.
- Tai trong dong quy udc:
Q =(XV.F+Y.F,)K_K_=(0,4913,25+1,6.5002,533).1.1
=8369,35N

- Tuoi tho tinh bang triéu vong quay:

60L,n _ 192 triéu vong quay

0°

L=

- Kha nang tai dong tinh todan:
C, =09 =8369,35.192° =40521,18 N
- Theo phu luc (9.4) ta chon o co trung rong véi ki hiéu 7605, @ =147, véi cac s6

liéu sau:
Ky hi¢u d D T B c r I CIN) | C,(N)
7605 25 62 | 25,25 24 21 2 0,8 | 47500 | 36600

- Ta tinh lai tu6i tho cta 6
10

1/m =
L= C (A0 326,09 triéu ving quay
0 8369,35

- Tuoi tho tinh bang gio:

. _10°L 10°326,09
" 60n 60.640

II) LUA CHON O CHO TRUC BANH VIT
- Ta chon 6 diia con voi duong kinh trong d = 50 mm
Lyc hudng tam tac dung 1én 0 A:

F, =[R2 +R2, =/184,9° +2042,71> =2051,06 N
Luc huéng tdm tdc dung 1én 6 B:

F, =[R2, +R2 =/3393,847 +325,11* =3409,38 N
Tai trong doc truc do banh vit gay ra: F, =1350,4 N

=8491,93 giy

Chon géc con a=14". Theo bang 11.3, hé s tai trong doc truc:
e=1,5tga=1,5tg14° = 0,374

Thanh phan luc doc tryc sinh ra do Iyc huéng tim giy nén:
S, =0,83.e.F, =0,83.0,374.2051,06 = 636,69 N
S, =0,83..F, =0,83.0,374.3409,38 = 1058,34 N
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Do §,<S, va F,=1350,4N>S,—S, =1058,34-636,69=421,65N, do d6 tai
trong doc truc tinh todn ddi v4i 6 bén tréi:

F, =S5 =636,69N
D6i v6i 6 phai:

F,=8+F, =636,69+1350,4=1987,09 N
Ta chon 6 theo 6 bén phai vi tai trong tic dung 16n hon.
- Vitish: Lo 2198709 ¢ ses 0,374

F, 3409,38

Do d6 theo bang 11.3 tra dugc: X =0,4 va Y =0,4cotgld” =1,6
- Chon K, =1 do tai trong tinh, K, =1 va V =1 do vong trong quay.

Tai trong dong quy udc:

Q =(XV.F+YF)K_ K, =(0,43409,38+1,6.1987,09).1.1=4543,1N
Tudi tho tinh bang triéu vong quay:
60L,n

06

L=

=24 triu vong quay

Kha ndng tai dong tinh todn:
C, =N =4543,1¥24° =11787,34 N
Theo phu luc (9.4) ta chon b ¢& nhe vé6i ki hidu 7210, =14°, véi céc sd liéu

sau:

Ky hi¢u d D T B c r 1 C(N) C,(N)

7210 50 90 | 21,75 21 17 2 0,8 | 56000 | 40000

- Ta tinh lai tudi tho cua o:

1/m 10
3
L= | [ 200007 4326,32 tri€u ving quay
4543,1

- Tuoi tho tinh bang gio:

| _10°L _10°4326,32

\ =1802633,33 gio
60n 60.40

2.6 LUA CHON NOI TRUC:

Vi T =604037,5 Nmm ta chon ndi truc ci cc thong sb chinh sau Do= 140 mm; 1, = 25
mm; L=45mm; lo=36 mm; z=8; 1. =42 mm v d.= 18 mm

- Diéu kién bén dap cua ving dn hdi:
_ 2kT 2.1,25.604037,5
zDd I, 8.140.18.36

=2,081MPa < (2..3) MPa

0y

Vay diéu kién bén dap ctia ving dn hdi duoc thoa.
- Diéu kién bén cua chdt:
o = KT _42.1,25.604037.5
" 0,1d°,D,z  0,1.18%.140.8

=48,55MPa <[0,]=(60..80) MPa
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Vay diéu kién bén cta chdt dugce thoa.

2.6 THIET KE VO HOP:

Tén goi Kich thugc
Chiéu day: -Than hop & 5 =8mm

- Nip hop ¢, 5,=8mm
Gan tang cung :

- Chiéu day e e=8mm

- Chiéu cao h h<58mm

- Do dbc khoang 2d0
Puong kinh buléng nén M16
Puong kinh buléng canh 6 M14
Puong kinh buléng bit ndp va than Mi2
Vit ghép nip 6 M8
Vit ghép nép cira thim M8
Chiéu day bich than hop 18mm
Chiéu day bich nip hop 18mm
Bé rong bich nip va than 42mm
DPuong kinh ngoai tim 16 truc vit 125mm
Bé rong mat ghép bulong canh o 46mm

Tam 6 buldong canh 0

E,=22,5mm va R, =18,5mm

C=60mm
Chiéu cao gbi truc h h=18mm
Mit dé hop 5, =25mm
Chiéu day khi khong c6 phan gbi 8, =18mm

Bé rong mit dé hop k, vaq

k,=54mm va q = 72mm

Khe h¢ gitta banh vit v61 thanh trong | A=10mm
cua hop
S0 luong buldbng nén z 7=4

2.7 CAC CHI TIET PHU:
1) Chét dinh vi
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. <1150

|

Tx45°

2) Cura tham

Dé kiém tra xem xét cdc chi tiét trong hop giam tc khi lap ghép cling nhu khi dé
do dau vao, trén dinh ciia hop giam tdc ta 1am cira thim. Ctra nay duoc ddy bang
nap. Trén nip c6 niit thong hoi.Kich thude duge chon nhu sau:

A
/ |
// \\
§ % q \
\_ / all
\ % @ |
\\ C s‘
~—__ - — /¢//
R A Al B Bl C K | Vit S6 lugng

12 100 150 75 100 125 87 | M8&x10 4

3) Nut thong hoi:

Khi 1am viéc thi nhiét do trong hop tang 1én, dé giam dp sudt va diéu hoa khong
khi & bén trong va ngoai hdp, ngudi ta dung nit thong hoi dugc 1ap trén cira thim
v6i céc thong sd nhu sau:

A |B |C D J|E |G |H

N | -

K[L [MI[NJo[P [Q [R [S
4 [10]8 2276 [32]18]36 32

M27x2 |15 |30 | 15 |45 |36 |32
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4) Que tham dau
Do vén tdc cia truc vit v=9,924m/s cho nén ta ngdm tryc vit trong dau.Chiéu cao

mirc ddu trong hop giam tdc s& duoc iém tra qua que tham dau.Kich thudc va hinh
dang cua 6 dugc thé hién nhu sau:

P18
D12
Ll 95

‘ ]

lzzéé[go
! o
0 [ )

—| <+ T ‘(\I N
X M oo
) . M

L0
~
M12| | =

5) Niit thdo dau:

Pé thdo dau cii ,0 ddy hop giam tdc ta thiét ké s& c6 16 thdo dau. Lic 1am viéc 16
duoc bit kinh bang nit thdo dau boi vi sau thoi gian lam viée dau boi tron trong hop
bi ban hoic bi bién chat do d6 can phai thay dau méi.Ta chon nit thdo dau tru véi
hinh déng va kich thudc nhu sau:

d b Jm Jf [t Je Jg [D [s [Do |
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IM20x2 [ 15 |9 [E 128 |25 [178 [30 |22 [254 |

6) Baunh ta#c daau
15

120
|

e
&

III. DUNG SAI LAP GHEP:

Duya vao két ciu va yéu cau lam viéc , ché do tai cua cdc chi tiét trong hop giam
tbc ma ta chon céc kiéu lap ghép sau:

1) Dung sai va #lap ghép banh vit:

Chiu tai vira, khong d6i, va dép nhe ta chon kiéu lap trung H7/k6

2) Dung sai va lap ghép 6 lan:

Khi lap ghép 6 1an ta luu y:

- Lap vong trong 1én truc theo hé thong 15,1ap vong ngoai vao vo theo hé thong
truc.

- Dé cdc vong 6 khong tron truot theo bé mit truc hodc 16 hop khi 1am viée, can
chon kiéu lap trung gian c6 do doi cho céc vong quay.

- Déi véi cic vong khong quay ta sir dung kiéu lap c6 do ho.

Chinh vi vay ma khi lp 6 lan 1én tryc ta chon méi ghép k6, con khi 1ap 6 1an vao
vo thi ta chon H7.

3) Dung sai khi lap vong chin dau, 16t o:

Chon kiéu lap trung gian H7/js6 dé thuan tién cho qua trinh théo lap.

4) Dung sai lap then trén truc:
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Theo chiéu rong chon kiéu lap trén truc 1a H9 va kiéu lap trén bac 12 D10

Bdng dung sai ldp ghép bdnh vit:

Sai I¢ch gidi han cua | Sai l1éch gidi han cua
Mdi lap 156 (um) truc (um) Niax (BM) | Sy (um)
ES El es el
201H7/p6 +46 0 +79 +50 79 4
(J55H7/k6 +30 0 +21 +2 21 28
Bdng dung sai ldp ghép o lan:
Sai I€ch gidi han cua | Sai Iéch gidi han cua
Méi lap 16 (um) truc (Lm) Nax (Hm) | Sy, (Mm)
ES El es el
(J45k6 - 0 +18 +2 18 -
J50k6 - 0 +18 +2 18 -
J75H7 +30 0 0 - 0 -
J85H7 +35 0 0 - 0 -
J90H7 +35 0 0 - 0 -

Bdng dung sai ldp ghép then:

Kich thuge | > 1éch gidi han chicu rong Chiéu siu ranh then
&t dien th ranh then
1 B‘inh N Treén truc Trén bac Sai léch giéi | Sai léch gi6i
H9 D10 han trén truc t; | han trén bac t,
+0,098
10x 8 +0,036 +0.040 +0,2 +0,2
+0,12
16 x10 +0,043 +0.05 +0,2 +0,2
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