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5.3.1 So li¢u thiét ké
e Luyc vong trén xich tai: F = 3000 N
e Van tdc xich tdi: v =0,8 (m/s)
¢ Dudng kinh tang din: D = 250 (mm)
e Thdi gian phuc vu L(ndm): 5
* Quay 1 chiéu, l1am viéc 2 ca, tdi va dip nhe.

¢ (1 ndmlam viéc 300 ngay, 1 ca lam vi€c 8 gid)

5.3.2 Chon dong co va phan phdi ty so truyén

S6 liéu thi€t k&: cong sudt trén truc cdng tic Py = 2,4 kW, van toc vong v = 0,8 m/s.

1.1 CHON PONG CO :
1. Cong suit trén truc cong tdc cla xich tdi

p __Fv. _3000.0.8
Y 1000 1000

2,4kW

2. Hiéu suat chung clia hé thong truyén dong:

n., =17, =0,92.0,97.0,99° = 0,87
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trong d6: hiéu sudt bd truyén xich 7, =0,92
Hiéu suat bo truyén banh ring 7, =0,97
Hiéu sudt bo truyén 6 ldn 77, =0,99

3. Cong suit cAn thi€t clia dong co:
P, 2.4

j— ct

=2,76 kW

“ n, 087

4. S6 vong quay bd phan cong tic:
60000y _ 0,8.6000
“ p 2507

=61,12vg/ph

5. Chon so bo ti so truyén:

u, =u,u =53=15

X

Viy ta chon dong cd P4 = 3 kW

DPong co S6 vong quay | Tiso truyén Bo truyén | BO truyén xich
chung banh ring
4A90L.2Y3 2838 46,43 11,2 4,1
4A10084Y3 1420 23,23 6,3 3,7
4A112MA6Y3 945 15,46 5 3,092
4A112MB8Y3 701 11,47 2,5 4,588
Vay ta chon dong cd 4A12MA6Y3 véi
n =945 vg/ph; u, =15,46; u, =5; u, =3,092
1.2 PAC TINH KY THUAT
Vi cdc thdng s6 vira chon, ta thi€t 14p bang dic tinh k§ thuat sau:
Truc Pong co I 11 111
Cong suit P(kW) 2,76 2,73 2,6 2,4
Ty so truyén u 1 5 3,092
Mo6men xoin T (N.mm) 27789 27589 131375,7 375123
S6 vong quay n (vg\ph) 945 945 189 61,12

II. TINH TOAN BO THIET KE CHI TIET MAY
2.1 THIET KE BO TRUYEN XiCH
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- S0 liéu ban dau:

Cong suat P (kW) 2,6
S6 vong quay bdnh dan n, (vg/ph) 189
Momen xodn 7, (Nmm) 131375,7
Ty so truyén u 3,092
Go6c nghiéng cda truc chinh so v6i phuong ngang 30°

Diéu kién 1am viéc: quay mot chi€u, lam viéc 2 ca, tai va dap nhe, bdi tron nhd giot,
truc dia xich diéu chinh dudc.

- Tinh to4n thiét ké:
1. Chon loai xich con lan mot day.
2. Chon s6 ring dia xich din theo cdng thic:
2, =29-2u=29-2.3,092 = 23 ring
3. Tinh s6 ring dia xich 16n theo cong thiic:
z, =zu=23.3,092 =71 ring. V4y thoa diéu kién Zx < (100 | 130).
4. Khi d6 ty sd truyén chinh xdc bod tuyén xich :

u=22-"1_3 087
z, 23

5. Ta c6 hé s6 diéu kién st dung xich:
K=KKK, KKK, =1.111.151.112=1848
trong d6: Ko=1 - hé s6 ké dén dnh hudng ctia vi tri b truyén
K, = 1- hé s6 ké dé&n khodng cich truc va chiéu dai xich
Kg=1,1 - hé s6 ké d&€n 4nh hudng clia viéc diéu chinh luc cing xich
K= 1,5 - hé s6 4nh hudng clia bdi tron, do boi tron dinh ky
K,=1-hé s6 tdi trong dong, ké dé&n tinh chi't clia tdi trong
Kiy= 1,12 - hé s6 ké d&€n ch& do 1am viéc ciia bd truyén, do lam viéc 2 ca

Hé s0 K. =z, /7 =25/23=1,087
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Hé s6 K, =n,, /n,=200/189=1,058
Do Ia xich con ldn m6t day nén K, =1
6. Tir d6 ta c6 cong sudt tinh todn:
»_ KK.K,R _1848.1,087.1,058.2,6
K, 1

X

=5,526 <[ P]

Theo bang 5.4 [3] tng v6i cong suit cho phép [P] > P, va s6 vong quay thuc nghiém

ng; = 200 vg/ph ta c6 dudc bidce xich p, = 25,4 mm.

Kiém tra sd vong quay t6i han tng vdi budc xich p. = 25,4 mm tra tir bing 5.2 [3] ta
€O Nygipan = 800 vg/ph nén diéu kién n = 189 vg/ph < ny, dudc thda.

7. Ti€p tuc ta kiém nghié m budc xich theo cong thifc sau :

> 600 —DK
ZnlpyIK,

v6i [p,]=30MPa tra tir bang 5.3 [3]

Thé vao bi€u thifc trén ta c6 p, > 6003 __hK 6003/M =19,965 mm
Zn[PolK, 23.189.30.1

Budc xich @3 chon thod méin diéu kién trén.

8. Tinh todn cdc thong s6 clia bd truyén xich vira chon :
np,Z, _189.254.23
60000 60000

1000P 1000.2,6
v 1,84

- Van toc trung binh clia xich: v= =184 m/s

- Luc vong coich: F = =1412,87 N

- Chon khodng cdch truc s6 bd tit a =40p, =40.25,4=1016mm (t& a=(30+50)p,)
- S6 mit xich :
2
yo2a . 2+2, +(Zz_21j P
p. 2 2z a

_2.1016+23+71+ 71-23Y 25,4
25,4 2 2 1016

=128,46

Ta chon X = 130 mit xich .
- Chi€u dai xich: L= p X =25,4.130 =3302mm.

9. Tu d6 ta tinh khodng cédch truc chinh xéc:
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2 2
a=025p | x-52%, [y Lt2 ) _gf L=
2 2 2

=1035,93 mm

Va dé bd truyén xich 1am viéc binh thudng ta gidm khodng cdch truc xuéng mot
doan bing (0,002+0,004)a

Do d6 ta c¢6 khodng cdch tryc tinh todn la a = 1032 mm

- Luc tic dung 1én truc: F =K F =1,15.1412,867 =1624,797 N

véi K= 1,15 do géc ghiéng gifta dudng ndi tAm 2 truc va phuong ngang 1a 30° < 40°.

- Pudng kinh dia xich :
Bénh din:
g =L 25423 185 o6
T T

d, = p,(0,5+cotg(r/Z,)) = 25,4.(0,5+cotg(/23)) =197,5mm

B4nh bi dan:
pZ, 25471
z T

d, = p,(0,5+cotg(r/Z,)) =25,4.(0,5+cotg(x/71)) = 586,37 mm

d, =574,04 mm

10. Kiém nghiém s& 1an xich va dap trong 1 gidy:
. Zn 23189
15X 15.130
véi [i] = 20 tra bang 5.6 [3]

2,229<[i]=20

11.Kiém tra xich theo hé s6 an toan:

-9
F+Fv+Fo

v6i Q =50 (KN) tra bang 5.1 [1]
F =F =1412,867N

F =g, =2,6.1,84023" =8,805 N

v6i g, =2,6kg/m tra bang 5.2 [1]
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F,=Kaq,g=3.1,032.2,6.9,81="78,967 N

Hé s6 do vong K ; =3 Vi goc nghiéng gilta dudng tim tryc va phucng nim ngang nhd
hon 40°,

0 50000

Suyra: s= =
F+F +F, 1412,867+8,805+78,967

=33,319>s]

véi [s] = (7,6 = 8,9) bang 5.7 [3].
Nhu vy da thda diéu kién an toan

Thong s6 bd truyén xich:

Z, (rdng) 23 d,» (mm) 586,37

d; (mm) 185,96 | a (mm) 1032

d,; (mm) 197,5 X (mit 130
xich)

Z, (rdng) 71 F. (N) 1624797

d, (mm) 574,04

2.2 THIET KE BO TRUYEN BANH RANG

- S6 liéu ban dau:

Cong suit P (kW) 2,73
S6 vong quay bdnh din n (vg/ph) 945
Mo6men xoin T (Nmm) 27589
Ty so truyén u 5
Tudi tho Ly, (gid) 24000

Ché& @6 1am viéc: quay mot chiéu, 1am viéc hai ca, tdi va dap nhe, 1 nim lam viéc 300
ngay, 1 calam vi€c 8 gid.

— Chon vat liéu ché tao banh ring :
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Chon thép 40 Cr ducc tdi cai thién

Theo bang 6.1 [1] ta chon dd rdn trung binh:
B4anh din: HB,;=300 HB
Bénh bi dAn: HB, =200 HB

- Tinh to4n thié€t ké:

1. SO chu ky lam viéc co s8.
N,,, =30HB>* =30.300** =2,64.10" chu ky.
N, =30HB,** =30.200>* =9,99.10° chu ky.

Va: N,,, =N,,, =5.10° chu ky

2. S& chu ky lam viéc tuong dudng:
N, = 60.cn.L, =60.1.945.24000 =136,08.10" chu k¥
Ny, =60.cn,.L, = 60.1.189.24000 = 2,7216.10° chu ky
N, =60.cn,.L, =60.1.945.24000 = 136,08.107 chu ky
N,,., = 60.cn,.L, =60.1.189.24000 = 2,7216.10° chu k¥

Vi: NHEl > NHOI’NHE2 > NHOZ’NFEI > NFOI’NFE2 > NFOZ
Nén ta c6 hé s6 tuditho: K,, =K,,,=K,,, =K,,, =1
3. Theo 6.13 [3], ta chon gidi han mdi ti€p xic:

o, =2HB+70

O lim
Bénhdan: o,,,  =2HB,+70=670MPa
Bénh bi din: o,,,,, =2HB, +70=470 MPa

4. Ta chon giéi han mdi udn:

Orim =1, 75SHB

Binhdin: o,,,, =1,75HB, =525MPa

Bénh bi dan: o,,, , =1,75HB, =350 MPa

5. Ung suit ti€p xic cho phép:
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(o,] =“0%mo’91<m V6i s, =11 tra bing 6.13 [3]. Tir ddy ta ¢6:
H
[0,,,]= Zomm®2 g _ 67009 1 _ 548 182 MPa
1,1

Sy ,

[0,:] _&2091%2 =%.1=384,545Mm

Sy ,

Gi4 tri 'ng sud't tinh todn:

(ol = J0,5(6%] + (645 1)

Do [0, ]|<[o,] . =384,545MPa

Suy ra: [0, ] =384,545MPa

6. Ung suit udn cho phép tinh theo cong thic sau:

[0,] =%Kﬂ v6i s, =1,75 tra bang 6.13 [3]. Tit day ta co:

F

525.1

[o,,]=Zorm g, =22 5 =300MPa

F 2

o 350.1
[0.,]= 0;” 2K, = s =" =200MPa

F s

Vi hop gidm t6c dugc boi tron t8t (hdp gidm tot kin), do d6 ta tinh todn thi€t k€ theo
do bén tiép xiic.

Theo bang 6.15 [3] ta chon y,, = 0,315 do bdnh ring nim ddi xitng cdc 6 truc

Yy (ut1l) _0,315.(5+1)
2

Khi d6: y,, = = 0,945

U’ng vGi Yyq vira chon, tra bang 6.4 [3] ta ¢6 :
Ky = 1,07
K= 1,1
7. Khi d6, khodng cdch truc bo truyén banh ring tru ring thang:

T.K
a, =43u+1)s——"L—
l//ha [O-H] u

=435+ 1) | —2P89L0T 199 6
0,315.(384,545)" .5

10
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Theo tiéu chuin chon: a,, = 160 mm.

Véi khodang cdch truc vira chon ta chon modun ring theo:
m, = (0,01+0,02)a,, (Ung véi HB,, HB, < 350HB)

Suy ra: m, = 2+4 ta chon m,, =2

Ta c6 do banh rdng tru rang nghiéng nén 8" < f<20°

m,z,(u+1)

2a

w

= cos8’ 2> > cos20°

2a.cos8&° 2a.cos20°
w 2 Zl 2 w
m, (u+1) m, (u+1)
= 26,42z 225,06

Ta chon z,= 26 ring >17 (thda di€u kién khong cit chan ring)
Z, =u.z, =5.26 =130 rang
8. Khi d6 géc nghi€ng rang la:

m, z, (u+ 1)} _ arC08(2.26.(5+1)

2a 2.160

w

pB= arcos( ) =12,84"

9. Céc thong s6 hinh hoc ctia bd truyén:

- DPudng kinh vong chia:

= ym _ 262 _—53,33mm
cos S cos(12,84°)
_am 1302 k6 67 mm

2 cos B cos(12,84°)
- DPudng kinh vong dinh:
d,=d +2m=57,33mm
d,=d,+2m=270,67Tmm
- DPudng kinh vong ddy:
d, =d —2,5m=48,33mm
a’f2 =d,—2,5m=261,67Tmm
- Khodng cdch truc: a,, =160 mm

- Chiéu rong vanh rang:

11



Trinh tu tinh todn thiét ké bo truyén banh ring

Bé4nh bi din: b, =y, ,a=0,315.160 =52 mm

Bé4nh din: dua vao b,=52 mm va dé phu hop két cdu ta chon
b; =58 mm
Van tdc vong banh ring::

| _mdiny _ 1.53,33.945
60000 60000

=2,639m/s

Theo bédng 6.3 [3] chon cdp chinh xdc 1a 9, v6i van toc gidi han v, =6m/s.

X4c dinh gid tri cac lyc :

_ 2T, 227589

- Lucvong: F,=F
d 53,33

t1

=1061,12N

- Lu'c hu’éng tim: F;-z — Frl — F,lth!nw _ 1061,12tg(20 )
cos 8 cos(12,84%)

=396,12N

- Lvcdoctruc: F, =F,, = F,tg(f)=1061,12.tg(12,84°) =241,86 N
10. Tinh todn ki€m nghiém gi4 tri &ng sud't tiép xdc:
Theo bang 6.6 [3], ta chon hé s6 tdi trong dong :
Kyv= 1,06
Kry=1,11

o = ZuZuZe [MK,@xD o
d, bu

Tacé: Z,, =275MPa"? do vatliéu la thép

z, = f2‘c0s,l3 ~L73
sin2¢,

Z4#0,96 (do 18y €, = 1,2)

Ta c6: b,=b,=52 mm

dy=d;=53,33 mm

2T K, K, (u+1
Suy ra: aszMZHZf KoK € )=325,458MPa<[0'H]
d, bu
o K, Z.Z,KK
V6i [0, ]= 0y, ——E 0 :4701090913Z L1022 _ 368 246 MPa
Sy )

12
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trong d6: Z,=0,9; K, =1.

Z, =0,85v"' =0,85.2,639"' =0,937

K, =\/1,05—i4 =\/1,05—53’33 =1,022
10 1

0t

Do dé banh ring thod diéu kién ing suit ti€p xic.
11. Tié€p tuc kiém nghiém theo dd bén udn:

- Heé s6 dang ring:

3 o
Banh din: v,, =3,47+1:2 =3 474 13:2:c08 U284) _ 59,
Zvl 26
3 °
Banh bi din: Y, =3,47 4122 =3 47,413 2'00153(()12’ ) _3.56
Zv2

- Ddc tinh so sdnh dd bén cdc banh rang:

@:@:76,142
Y, 3,94
10,1 _ 200 _ 5615
Y., 3,56

Vay ta sé& ki€ém nghiém banh bi din c6 dd bén thap hon.
- Ung suit udn tinh todn:

_ 2V KKy, 2.3,56.27589.1,1.1,11

F

d b m 53,33.52.2
. K.Y YY.K .1.0,9.1.
véi [0,]= O'OFhm%mz 350%9511 =180 MPa
F s

trong do Y, =1;Y =0,9; ¥;=1; K,. =1
Do d6 @6 bén udn dugc thod

Tit dé ta c6 bang két qud sau: (don vi mm)

~11,535MPa <[0,,]

Thong s& bdnh ring Bdnh chi dong Bédnh bi dong
Khodng cdch truc (a,) 160
Pudng kinh vong chia (d) 53,33 266,67
Pudng kinh vong dinh (d,) 57,33 270,67
Pudng kinh vong day (dy) 48,33 261,67

13
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Chiéu rong vanh ring (b,,) 58

52

Géc profin goc (&) 20°

[1]:

A.

2.3 THIET KE TRUC
Vatliéu ch€ tao truc 12 thép C45 t6i cdi thién.

Gidi han bén: o, =850MPa

Tri s0 clia ¢ng suidt udn cho phép tuong ing véi o, =850(MPa) tra trong bing 10.5

[c]=67MPa

Ung suit xodn cho phép:
[T]=20 <+ 25 MPa d6i véi truc vao, ra

X4c dinh s6 bd dudng kinh truc theo cong thitc sau:

/ 1
d=>; 0’2[7]
Truc 1:

Véi T;=27589 Nmm
[T]=20 MPa

A2 =219 g,
0,2[z] V0,2.20

Chon sd bd duong kinh cac doan truc:

Tai vi tri ndi truc dy= 20 mm
Tai vi tri 6 1dn d = 25 mm
Tai vi tri bdnh rang d; = 30 mm
Xdc dinh khodng cich giita cdc gbi d8 va cdc diém dit luc
Theo [3] ta chon
AD =75 mm
AC =CB =60 mm
Ta c6 lyc tdc dung:
F,, =1061,12N

14
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F, =396,12N
F, =241,86 N
d 52

al

Suy ra: M,, = F, ~} =241,86.~=6288,36 Noum

Ta ¢6 tai D 13 n6i truc dan hdi chon theo sd bd. Suy ra D,g; rue = 63 mm

2T 2.27589
F, =(0,2.0, 3)3 =(0,2..0,3) =262,75N
Biéu @6 momen:
Frl
VFTI
FD Ezl
B_{ A = c B
D = X =
75 60 60
!
F
X TRAX rl\M 1 ‘Rsx
L !
M, b

v F, ( 8739,42
L, l 15027,78

z

tRar ,/”"FTI 41686,8 Ry
M, 19706,25 //’/
27589
T

1. Tinh phan lyc tai cdc goi tua:
- Trong mit phing xz, ta c6:
> M,=0=M,+R, . AB—F,.AC=0

_ F, AC—M, 396,12.60-6288,36

Suyra: R
y B AB 120

=145,657N

15
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Taco:
RA,\: + RB,\: = FRl
Vay: R, =F, —R, =396,12-145,657 =250,463N
R, =F, =241,86N
- Trong mit phiang yz, ta c6:
> M,=0=F,BD+R, .AB—F,.BC=0

_ F,.BC—F,.BD 1061,12.60—262,75.195
AB 120

F,,=1061,12-103,59-262,75 = 694,78 N

Suy ra: R, =103,59N

RBy :FTI _RAy -
2. Tinh duong Kkinh tai cac doan truc:
Vay ti€t dién nguy hi€m 13 tai C:
M, =41686,8 Nmm
My = 15027,78 Nmm

T =27589 Nmm

Vay: M =M2 + M2 =\15027,78" + 41686,8" = 44312,79 Nmm

Tai C: M, = M?>+0,75T> =/44312,797 +0,75.27589> =50343,7 Nmm

d>3 M, =3 50343, 7 =19,59mm
0,1[o] 0,1.67

Theo tiéu chuidn va d€ phit hgp v6i két cAu banh ring ta chon de= 30 mm.

Tai cdc ti€t dién khdc ta cé:

Tai A M, =M *+M }?+0,75T* =30970,97 Nmm

d, > M _16,66mm
0,1[0]

Theo tiéu chudn va dé€ dat sy hai hoa vé k&t c4u ta chon dy = dg = 25 mm

Tai D: chondp= 18 mm

Vay ta co truc 1 :
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5 L LM
S W T pmieE

3. Kiém nghiém then
Kié€m ngiém diéu kién bén dap va bén cit d5i vSi then bing:

Véi cdc ti€t dién truc dung mdi ghép then can ti€n hanh ki€m nghiém mai ghép vé
dod bén dap va dd bén cit theo cong thiic sau:

2T <o

O, =—=X |0

Codl(h-t)

TLZZ—TS[TL]
dl b

trong d6 [64] = 100 MPa tng sud't dap cho phép tra trong bidng 9.5 [1] va cho phép 16n
hon gi4 tri cho phép 5% va [1.] = 40 = 60 MPa 1a tng suit cit cho phép

Bdng kiém nghiém then:

Then Chiéu dai lam
Pudng (mm) Chiéu dai | viéc clia then | Momen G4 T,
kinh (mm) then 1 (mm) I, T (Nmm) | (MPa) | (MPa)
bxh t
(mm)
Truc I 18| 6x6 | 3,5 30 24 27589 51,09 | 19,28
: 30| 6x6 | 3,5 40 34 27589 21,64 8,4

4. Kiém nghiém theo hé so an toan
- Vatliéu truc: thép C45, t6i cai thién.
G, = 850 MPa
v6i 6., = 0,46, = 340 MPa; 1., = 0,2236,= 189,66 MPa
- Heé s6 xét d€n 4nh hudng tap trung tdi trong: Kg, K,
Tra bang 10.8 [3]tacé: Kgz=2,05
K.=1,9

- Heé s6 ting bén bé mit:

17
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B =1,7 tra theo bang 10.4 tai liéu [3] d¢ng vSi trudng hgp phun bi.
- Heé s6 xét d€n 4nh hudng cla tng sud't trung binh:
Y5 =0,05 va y.=0.

Bdng 56 liéu:

Th 0 O
Thong Pudng en Moinen Moznen
s& kinh(mm) chong can
bxh t uén W | xoin W,
Truc I 30(C) 6x6 3,5 2405,275 | 5056,338

trong d6: W =0,1d*; W, =0,2d° khi truc dic.

zd® bi(d-1)’ W - zd®  bi(d -

2
0 D khi truc c6 mot then.
32 2d 16

W =

- A0 *A A A \
Bdng kiem nghiém hé sé an toan s :

(trong d6, [s] hé sO an toan cho phép nim trong khodng 1,5 + 2,5; khi [s] =2,5 + 3 ta
khong cin ki€m nghiém truc theo do citng.)

Pudng kinh

€ € (0 T S S S
d(mm) (9 T a a 9 T

TrucI | 30(C) | 091 | 0,89 18,07 2,73 8,98 35,57 8,7

trong do:
€ €;1a hé s0 kich thudc tra trong bang 10.3 [3]

O, , T, 12 bién dd cla tng sudt tinh theo:

M
O-(l = O-Il’lle =
W
Tmax T
Ta = =
2 2w,

Sg » St 12 hé sO an toan xét riéng cho ng suidt udén va ng sud't xodn:

_ o,
L=
K
S TV.O,
gCT
T—l
S, =
K. 7,
+y, T,
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Khi @6 hé s6 an toan ki€m nghi€ém cho truc la :

SO'ST

[.2 2
SG-I-ST

K&t qui ki€m ngiém hé s6 an toan cho thi'y cdc doan truc déu thod man hé sd an
< . .« A A A . N N A A 2,
toan ki€m nghiém truc theo d6 bén mdi. Ngoai ra truc con ddm bdo vé do cing.

S:

5. Ki€m nghiém ndéi truc dan héi:
V6i T = 27589 Nmm ta chon ndi truc ¢6 cdc thong s6 chinh sau Dy= 58 mm; 1, = 15
mm; l, =22 mm; ly=15mm; z=4;1.= 19 mm va d.= 10 mm
- Diéu kién bén dap clia vong dan hdi:
o _ 2T 212527589
" Ddl,  4.58.10.15

=1,982MPa < (2..3) MPa

Vay diéu kién bén dip clia vong dan hdi dugc thda.
- Pbiéukién bén cia chét:

L kT 19.1,25.27589
O = 3 = 3
0,1d°.D,z  0,1.10°.58.4

=28,243MPa <[00, ]=(60..80) MPa

Vay diéu kién bén clia chot dugc thda.
B. Truc 2:
V61 T,=131375,7 Nmm

[T]=20 MPa

d =3 ! =3 131375,7 =32.025mm
0,2[7] 0,2.20

Vay chon so bd dudng kinh tai cdc doan truc:

Tai vi tri xich dg= 34 mm

Tai vi tri 6 1dn d = 40 mm

Tai vi tri bdnh ring d; =45 mm

Xdc dinh khodng cdch giita cdc gdi d8 va cdc diém dit luc:
AD =90 mm
AC =CB =60 mm

Ta c6 cac luc: F,=1061,12 N
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F,=396,12 N
F,=241,86 N

Suyra:M,,=F, d—; = 241,86.2—20 = 31441,8 Nmm

Tai vi tri xich : Fpx = Frcos30° = 1624,797. cos30°= 1407,12 N
Fpy = Fgsin30° = 1624,797. sin30° = 812,398 N

o« A A A
Biéu do momen:

FDX
FDY
A c B
D{ X = X =
F,
F /T
T2
Fr2
90 60 60
F F
X DX r2 R
BX
R,, 35715,9 ‘
M,
67157,7
v TFDY 126640,8 TRBY
L,
ﬂRAY lF‘TZ
M, {
N T 68391,54
7311582 |
131375,7
T

1. Tinh phan lyc tai cdc goi tua:
-Trong mit phiang xz, ta cé:

> M,=0=M,+Ry AB+F, AC—F, AD=0
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_ F,.AD-M_ —-F,AC 1407,12.90-31441,8—-396,12.60
Suy ra: Ry, = B = 190

=595,265N

Tacod:

R, =F,, +F,+R, =1407,12+396,12+595,265
= 2398,505N

- Trong mit phing yz, ta c6:
> M,=0=F,, AD-Ry, AB+F,,, AC=0

_F,, AD+F,,,AC _812,398.90+1061,12.60

VAay: R =1139,859N
1Y Ry AB 120
Vaiy: R,, = F,, +R,, — F,, =812,398+1139,859 -1061,12
=891,137N

2. Tinh dudng kinh tai cac doan truc:
Vay ti€t dién nguy hi€m 12 tai A:
M= 73115,82 Nmm
My = 126640,8 Nmm
T,=131375,7 Nmm

Suy ra: M =\[M*, +M? , =126640,8* +73115,82* =146232,06 Nmm

Tai A: M, =+JM?+0,75T* =/146232,06> +0,75.131375,7> =185280 Ninm

g = M _ 185280 o
01001 \ 0,1.67

Chon theo tiéu chuidn va dé€ cho cin ddi v6i két cAu clia banh ring ta chon d, =
40mm.

Tai cdc ti€t dién khdc ta cé:

. A g N g A A ] A ~
Tai C: ta chon theo tiéu chuidn va dé€ can d6i vSi két cau cua truc ta chon de=
45mm.

Tai D: chon dp = 32mm.

Vay truc 2 c6 dang nhu sau:
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3. Ki€m nghiém then
Ki€m ngiém diéu kién bén dap va bén cit d6i vSi then bing:

Véi cdc ti€t dién truc dung mdi ghép then can ti€n hanh ki€m nghiém mai ghép vé
dd bén dip va do bén cit theo cong thifc sau:

2T <o

O, =—=% |0

Codl(h-t) "

TLZZ—TS[TL]
dl,b

trong d6 [64] = 100 MPa tng sudt dap cho phép tra trong bdng 9.5 [1] va cho phép 16n
hon gid tri cho phép 5% va [t.] = 40 + 60 MPa 1a tng suat cit cho phép.

Bdng kiém nghiém then:

Then ) Chiéu dai lam Mbmen
Pudng kinh | (mm) Chiéu dai | viéc cda then T G4 T,
(mm) bxh |1, then 1 (mm) I; (Nmm) (MPa) | (MPa)
(mm)
Truc II 45 | 10x8 | 5 45 35 131375,7 | 55,61 | 14,59
: 32 | 10x8 | 5 40 30 131375,7 | 91,23 | 23,46
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trong d6 chiéu dai then 1 (mm) chon theo tiéu chuidn & bang 9.1a [1].
4. Kiém nghiém truc theo hé so an toan
- Vatliéu truc: thép C45, t6i cai thién.
o, = 850 MPa
vGi 6.1 = 0,46, = 340 MPa; 1., = 0,2236, = 189,66 MPa
- Heé s xét dén anh hudng tap trung tdi trong: K K,
Tra bang 10.8 [3] ta c6 : Ks=2,05
K:=1,9
- Heé s6 ting bén bé mit:
B = 1,7 tra theo bang 10.4 tai liéu [3] ¢ng vGi trudng hgp phun bi.
- Heé s xét dén anh hudng clia ¢ng sui't trung binh:
Vs =0,05 va y.=0.

Bdng so liéu:

Th 0 0
Thong Pudng en Moinen Moznen
s0 kinh(mm) chong can
bxh t uébn W | xoin W,
Truc II 45(C) 10x8 5 8058,45 | 17005,78

trong d6: W =0,1d°;

xd®  bi(d-1)’
32 2d

W =

; W=

xd® b -

W, =0,2d’ khi truc dic.

16

o A0 *A A A \
Bdng kiem nghiém hé sé an toan s :

(trong d6, [s] hé s6 an toan cho phép nim trong khodng 1,5 + 2,5 ; khi [s]=2,5+ 3 ta

khong cin ki€m nghiém truc theo do ciing.)

2
t . LA
) khi truc c6 mot then.

Dudng kinh e e S . q q
d(mm) (o} T a a c T
TrucIl | 45(C) | 0,88 | 0,81 | 12,75 | 3,86 | 20,92 | 2291 | 15,4

trong do:

€ €;1a hé s0 kich thudc tra trong bang 10.3 [3]

O, , T, 12 bién dd cla tng suit tinh theo:
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M
O-(l = O-Il’lle =
w
Tmax T
Ta = = —
2 2w,

Sg » S¢ 12 hé s6 an toan xét riéng cho ng sudt udén va @ng suit xoin:

_ o
K, o
——-ty,0,

&5

T—l

S, =
K. 7,
— Lty T
E,.

o

Khi @6 hé s6 an toan ki€m nghi€ém cho truc la :

S_S

s = o7
\So+s?
K&t qui ki€m ngiém hé s6 an toan cho thi'y cdc doan truc déu thod man hé sd an
toan ki€m nghiém truc theo do bén mdi. Ngoai ra truc con ddm bdo vé do cing.
V4 Ve A‘)
2.4 TINH TOAN CHON O
A. TRUC 1:

A
D / Fa1

|

Fra Fre

Pudng kinh ngdng truc: d = 25mm.
S6 vong quay n = 945 vg/ph.

1. T&i trong huéng tim tic dung 1én 6 A:

Fo =yR,,> + Ry =4/103,59° +250,463 =271,04N

Khi d6 tdi trong huéng tAm tdc dung 1én & B:
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Fop =\[Ry,” + Ry, > =145,657* +694,78? =709,88N
Ta c¢6 luc tic dung doc truc F,; = 241,86N 1la kha 16n so v61 Fg (ta c6 F,/F.
=241,86/271,04=0,89>0,3) = ta chon 6 bi dé chdn mjt day
Ta chon loai ¢d dac bi€ét nhe v61 C =11800N, Cy =6290N va 4 = 12°
Tacé F,/C,=241,86/6290=0,038, tra bang 11.3 [3]. Suy ra: e = 0,35
Tacé:
S, =efF,, =0,35.271,04 =94,864N
S, = e.F,, =0,35.709,88 = 248,458 N
Vi §, <S8, va F,=241,86N >248,458—-94,864 =153,594N nén theo bang 11.5 [3] ta c6:
F,=S =94,864 N
F, =8 +F, =94,864+241,86=336,724 N
Ta chon &6 theo 6 bén phdi vi tdi trong tdc dung 16n hon.

F, 336,724
VF,, 1.709,88

Do ti s =0,47>0,35. Suyra: X =0,45vag Y =1,57

Tai trong quy udgc:
Q=(XVF +YF )K_K,
v6i: V =1 tng v4i vong trong quay.
K, =1 hé s& xét d&€n 4nh hudng nhiét do dén tudi tho &
K_ =1 hé s6 xét d€n 4nh hudng dic tinh t3i trong d&€n tudi tho &
Q=(XVF +YF,)K_K, =(0,45.1.709,88+1,57.336,724).1.1=848,103N
2. Thdi gian 1am viéc tinh bing triéu vong quay:

_60nL, _ 60.945.5.300.8.2

L
10° 10°

=1360,8 tri€u vong quay

3. Khd ning tai dong tinh todn:

C, =YD =848,103xY1360,8’ =7389,02N < C = 11800N

Theo [1] ta ti€n hanh chon & lin theo Cy < C véi C 12 gid tri t3i trong dong cla & tra
trong phu luc P2.8 [1].
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’ *A ~
Ki hi€u 6

d,mm

D,mm

B,mm

r,mm

CN

Co, N

36105

25

47

12

11800

6290

4. Khi d6 tudi tho chinh xdc cda & 1a:

C 10/3 11800 10/3
Lz(—j =( j =6478,06 tri¢u vong

0

848,103

5. Tudi tho & tinh biing gid:

L,

_10°L _ 6478,06.10°

60n

60.945

=114251,5 gid

o N - o i~ A
6. Kiém tra kha ndng tai tinh cta 0:

Chon mot trong hai gid tri I6n nhA't

Q, = X Fyy +Y,F, =0,6.709,88+0,5.241,86 = 546,858 N

(vGi: Xg=0,6 va Yq=0,5 (bdng 11.6 [3])
= F,, =709,88N

o

Ta tha'y Q, =709,88N < C, = 6290N , do d6 6 dugc chon thod man diéu kién bén tinh.

7. Xéc dinh s& vong quay t6i han cda 6:

}.10‘5 =4,5 (tra trong badng 11.7 [3] khi boi trén bing md)

Ta co: [Dpwn
v6i D = (D+d) _ (25+47)
P 2 2
4,5.10°
Suy ra: n, =

=12500 vg/ph > n =945 vg/ph.

Do d6 6 dudc chon thod s6 vong quay tdi han.

B. TRUC 2:

Pudng kinh ngdng truc: d = 40mm

S6 vong quay n = 189 vg/ph.

A

Fa2

=36 mm la dudng kinh tdm con ldn.

FRA/I\

1. T&i trong huéng tim tic dung 1én 6 A:

ij
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Fo =R, + R, =[891,137* +2398,505> =2558,7N

Khi d6 tdi trong huéng tAm tdc dung Ién & B:

Fop =\[Ry,” + Ryy* =[1139,8597 +595,265° =1285,93N

Ta c6 do F,,=241,86N la kha nhd so vdi Fy (ta cé F,/F. =241,86/1285,93
=0,19<0,3) = ta chon & bi dé mjt day

Vi Fra > Frp nén ta tinh todn chon & theo & A 1 8 chiu luc 16n hon.

2. Tai trong quy udc:

Ta c6:do F,, 12 khd nhd nénhé s6 X =1 va Y =0
Q=VF,K_K,

v6i: V =1 ttng v46i vong trong quay.

K, =1 hé s6 xét d&€n dnh hudng nhiét d6 d&n tudi tho 6

K _ =1 hé s6 xét d€n 4nh hudng dic tinh ti trong d&n tudi tho 6
Q=VF,K_ K, =1.2558,7.1.1=2558, 7N

3. Thdi gian 1am viéc tinh bing triéu vong quay:

_60nL, _ 60.189.5.300.8.2

10° 10° =272,16 triéu vong quay

L

4. Kha ning tai ddng tinh toan:
C, = QYL =2558,73/272,16 = 16581, 64N

Theo [1] ta ti€n hanh chon & 1in theo Cy < C v&i C 12 gi4 tri tai trong dong cla 6 tra
trong phu luc P2.7 [1]. Ta chon & bi:

Ki hi€u 6’ d,mm D,mm B,mm r,mm C,KN Co, KN
208 40 80 18 2 25,6 18,1

5. Khi d6 tudi tho chinh xdc cia 6 1a:

3 3
L= < = 25600 =1001,52 triéu vong
0 2558,7

6. Tudi tho & tinh bing gio:

L _10°L 10°.1001,52
" 60.n 60.189

=88317,46 gio
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7. Kiém tra kh3 ning t3i tinh ctia &:
Chon mot trong hai gid tri 16n nha't
0, = X,Fy +Y,F, =0,6.2558,7+0,5.241,86 = 1656,15N
(V6i: Xo= 0,6 va Yo= 0,5 (bang 11.6 [3])
Q, =F,, =2558, 7N
Ta thi'y Q, =2558,7N < C, =18100N , do d6 & dudgc chon thod min diéu kién bén tinh.
8. Xdc dinh sd vong quay t6i han clia 6:
Ta co: [Dpwn].IO‘5 =4,5 (tra trong bdng 11.7 [3] khi bdi tron bing md)

_(D+d) _(80+40)
pw 2 2

4,510°

véi D =60 mm la dudng kinh tdm con lan.

Suyra: n, = =7500 vg/ph >n =189 vg/ph .

Do d6 & dugc chon thod s§ vong quay tdi han.
AL AZ 2 A
2.5 THIET KE VO HOP:
- VO hop gidm tdc c6 nhiém vu ddm bdo vi tri twdng do6i giita cdc chi tiét va cdc bd
phin cla mdy, ti€p nhan tdi trong do cdc chi tiét ldp trén v4 truyén d€, dung dau
boi tron va bdo vé cdc chi ti€t trnh bui .

- Vatli€ul gang xdm GX15-32.

- Chon bé mit 1ip ghép giita ndp hdp va thadn hop di qua cdc truc d€ ldp cdc chi tit
thuin tién va dé dang hon .

- Bé mit 1dp ndp va thin dugc cao sach hoic mai, d€ 14p sit, khi 1ip c6 mot 16p son
16ng hodc son dic biét.

Mit ddy hop gidm tdc nghiéng vé phia 15 thdo dau véi do doc khodng 1°

Két cdu hop giam téc diic, vdi cdc kich thudc co ban nhu sau:

Tén goi S6 liéu
Chiéu day: Than hop 8 =8mm
Nip hop 3, = 8mm
GAn ting ciing: chiéu day e e =7mm
Pudng kinh: d; = 18mm
® Bulong nén d, d, = 12mm
e Bulong canh 6 d, d; = 10mm
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¢ Buldong ghép bich nip va than d; d, = 8mm
e Vit ghép ndp & d, ds= 8mm
e Vit nip clra thim
Miit bich ghép ndp va than:
Chiéu day bich thin hop S; S;=16mm
Chiéu day bich nip hop S, S4= 15mm
Bé rong bich nip va thin K; K; = 38mm
Mit d& hop:
Chiéu day: khi khong c6 phan 16i S, S;=22mm
S6 lugng buldong nén: Z=4

2.6 CAC CHITIET PHU:

Vong chin diu: tic dung ngin khong cho diu mé ti€p xiic nhau.

7
i
/,
Chét dinh vi hinh con loai 10x45:
Nip quan sdt ta 14y:
A B Al B1 C K R Vit 86 llIQHg
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) vit
150 100 190 140 175 120 12 | M8x20 4

Nt thong hoi: chon M27x2 véi cdc thong s6.
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N AN
T i
| [

A |B|C|D/ E|G|H|I L M[N PIQ|R|S
M27 1530 |15]45|36|32| 6 10| 8 |22 32|18 36|32
Niit thio dau: chon M16x1,5. C4c thdng s6 tra trong bing 18-7 [2].

d b m f L q D S Do

Ml16x1,5 | 12 8 3 23 13.8 | 26 17 | 19,6

Que thim dau:
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115

84

Vit vong M10: gitip ning va van chuyén hop gidm toc (khi gia cong ,khi van
chuyén...... ).

IIL. DUNG SAI LAP GHEP:

Dua vao k&t cAu va yéu cau lam viéc , ché€ do tdi clia cdc chi ti€t trong hop gidm toc
N 7z o R < 7z
ma ta chon cdc ki€u lap ghép sau:

1. Dung sai va lip ghép bdnh ring:

Chiu tdi vira, va ddp nhe va mdi ghép khdng yéu cau thdo lip thudng xuyén ta chon
kiéu 14p trung H7/k6

2. Dung sai va 1ip ghép 6 lin:
Khi 1dp ghép 6 lin ta lvu y:
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- Lip vong trong 1én truc theo hé thong 19, 1ip vong ngoai vao vd theo hé thong
truc.

- Pé€ cdc vong 6 khong tron trugt theo bé mit truc hoic 156 hdp khi lam viéc, cin
chon ki€u ldp trung gian c6 d6 doi cho cdc vong quay.

- P&i v6i cdc vong khong quay ta st dung kiéu 1ip c6 do hd.

Chinh vi vdy ma khi lip & 1dn 1én truc ta chon mdi ghép k6, con khi 1dp 6 ldn vio v
thi ta chon H7.

3. Dung sai khi lip vong chin diu:
Chon ki€u ldp trung gian H7/js6 d€ thuin tién cho qué trinh thdo lp.
4. Dung sai khi 1dp vong 10 xo ( bac chidn) trén truc tuy dong:

Vi bac chi ¢6 tdc dung chin céc chi tiét trén truc nén ta chon ché& do 1dp c6 do hd
H8/h7

5. Dung sai ldp then trén truc:
Theo chiéu rong chon kiéu 14p trén truc 1a P9 va ki€u 1ip trén bac 1a D10

Bdng dung sai ldp ghép bdnh rdng:

Sai léch gidi han Sai 1é€ch gidi han
Moi ldp trén (Lm) dudi (Wm)
ES es El el
J30H7/k6 +21 +15 0 +2
D45H7/k6 +25 +18 0 +2

Bdng dung sai ldp ghép 6 ldn

Sai léch gidi han Sai 1é€ch gidi han
Maéi ldp trén (Lm) duéi (um)
ES es El el
(J25k6 0 +15 -10 +2
(J40k6 0 +18 -12 +2

Bdng dung sai ldp ghép then:

Kich thuéc Sai 1éch gidi han chiéu rong rinh .
e e i S Chi€u sau ranh then
ti€t dién then
then Trén truc Trén bac Sai léch gidi Sai léch gidi
Bxh P9 D10 han trén truc t; | han trén bac t,
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+0,078

6x6 -0,042 £0,030 +0,1 +0,1
+0,098
10x8 -0,051 10,040 +0,2 +0,2
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