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PHAN I: TINH TOAN DPONG HOC

I. Chon dong co dién

1. Chon kiéu, loai déng co’

Day 1a tram dan dong bang tai nén ta chon ddng co: 3 pha khong dong bo roto 1ong soc, do nd
¢6 nhiéu wu diém co ban sau:

- Két cAu don gian, gia thanh thap.

- Dé bao quan va lam viéc tin cdy.

2. Chon céng suat déng co’
Cong suat cua dong co duoc chon theo diéu kién nhiét do, dam bao cho khi dong co 1am viéc

nhiét do sinh ra khéng qua mirc cho phép. Mudn vay, diéu kién sau phai thoa man:

P > Py (KW)

dm
PdC ~ A, 2 , ) A
am - cong suat dinh mirc cia dong co.

dc ~ X 2 . A A
Pgt - cong suat dang tri trén truc déng co.
Do & day do ché d6 1am viéc ém nén tai trong 1a khong doi :
Pct

dc __pdec _ "Iv
Pdt _Plv -

s

dc ~ AL 1A A ~ A ~
P, - cong suat lam viéc danh nghia trén truc dong co

ct e A L, 1 9N ~ A A I
B, - Gia tri cong suat 1am viéc danh nghia trén truc cong tac:

=98 (KW) (2.11)[1]

Fi — luc vong trén truc cong tac (N);

V — vén téc vong clia bang tai  (m/s).
1, - hiéu sudt chung cuia toan hé théng.
Theo bang 2.3[1] ta chon:

Ny = 771-773-77;} N

n, = 0,96 - Hiéu suit bd truyén dai
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n.-= 0,97 - Hiéu suét bd truyén banh ring
n,= 0,99 - Hiéu suit ctia mdi cap b lan
n. = 1 - Hiéu suét khép nbi

P =14000 (N)

V =0,7 (m/s)

= 5, =0,96.0,97°.0,99*.1 = 0,868

Cong sudt can thiét 1a:
n

N 0,868

ct

Suy ra, cong suat lam viéc danh nghia trén truc dong co:

ct
= pie=Pu =98 113 (kw)
7. 0.868

Pam = Pgc = Pi’ =113 (KW)

3. Chon sé vong quay dong bd ctia déng co ng,
Tinh s6 vong quay clia truc cong tac

- V6i hé dan dong bang tai:

3 3
n, = 60.10°v _ 60.10°.0,7 ~334 (v/ph)
7D 7.400

D - dudng kinh tang dan ctia bing tai (mm);

V - van téc vong cua bang tai  (m/s)

4. Chon déng co thuc té
dc
Qua cac budc trén ta da xac dinh dugc: pdm >11,3(KW)
Can ctr vao nhitng diéu kién trén tra bang phu luc P1.1; P1.2: P1.3[I]:
Céc thong sb k¥ thuat cua dong co, ta chon dong co4A160M8Y3. Bang cac thong $6 k¥ thuat

cua dong co nay.
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c ) Van tde T T
, ong suat y
Kiéu dong co s quay Cosg n % p— S
KW T Tan
(v/ph)
4A160M8Y3 11 730 0,75 87 2,2 1,4

5. Kiém tra diéu kién mé may, diéu kién qua tai cho déng co:
a. Kiém tra diéu kién mé may cho dong co
Khi khoi dong, dong co can sinh ra mot cong suat mé may du 16n dé thang sirc y cia hé thong.
Vay:
Pdc

d
mm = F{)dc (KW)
P _ Cong sudt mé may cia dong co P® =K _P®

K = T =2,2 Hé s6 mé may ciia dong co

mm
dn

P¥— Cong suit ban déu trén tryc dong co
Tt cac cong thuc trén ta tinh dugc:

d d
Po=Kk .P-=2211=242 (KW)

d d
Py =P;"K,=11.15=16,5 (KW)
Kpg — Hé sb can ban dau;ta chon Ky4=1,5
Ta thdy: PSS > RS . Vay dong co di chon thoa man diéu kién m& may.

b. Kiém tra diéu kién qua tai cho dong co

O day ché do lam viéc ém nén tai trong 1a khong d6i nén ta khong can kiém tra qué tai cho

dong co.

II. Phdn phdi ti s6 truyén
Viéc phéan phdi ty s6 truyén I, cho cac cip bo truyén tong hop co anh huong rat 16n dén kich
thude va khoi lugng trong hop giam tde
Thoa man nguyén tac sau :
+Phan ph01 ty s0 truyen I ¢h sao cho cac bo truyen c6 kichthuoc nho gon
+Phén phdi ty s6 truyén sao cho viéc boi tron dé nhat
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Taco:
H néc
Ichung= —
t
_ 601000y _ 60100007 ooy o rdn,
7D 3.14.400 60.1000
i, =10 51
334
MA tin = ingis = it = .o e
Chon i;=1.82taco : i=m =218 _1797
i, 182

Bo truyen cap nhanh (bd truyen banh rang nén rang thang) inh
Bo truyen cap cham (bo truyén banh rang try rang thang): icham
Trong diéu kién boi tron cac bd truyén banh ring trong hop giam toc bang phuong phap

ngam dau
lay inn =0,22i; => cholin iy, = 0,22.11,97=2,63
=> g = 1197 _ 4,55
2,9
Ti s6 truyén chung cta toan hé thong: Uy = Nge _ % =218

ot
Trong d6: nge — s6 vong quay cua dong co dd chon (v/ph)
Net - s6 vong quay ciia truc cong tac (v/ph)
Taco: Ug =U,.U, =U.Uy
Voi:  Upg—ti s6 truyén ctia cac bo truyén ngoai hop

Un — ti s6 truyén cua hop giam tdc up = Ug.Up

U, Uz —ti sO truyén ctia cac bd truyén cap nhanh va cap cham

1. Ti s6 truyén cua bd truyén ngoai hép
Hé dan dong gdm hop giam toc hai cdp dong truc ndi voi 1 bo truyén xich ngoai hop.
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Chon upg = Uy =3
u, 218

u, = —= 7,2
= u 3

ng

2. Ti s6 truyén cua cac bd truyén trong hép giam téc
Up = Ug.U2

Déi v6i hop giam tdc 2 cp dong truc ta tinh TST uy,u, theo cong thirc:

U,=U,= U, =72 =27

III. Xdc dinh cdc thong sé trén cdc truc

1. Tinh téc dd quay cua cac truc (v/ph)

- Tc d6 quay cua truc I: n,= U = 7—’;)0 =730 (v/ph)
U

- Trong d6 14 ti s6 truyén cua khop ndi
g U, y op

- Téc d6 quay cua truc II: N, = 0 30 =270 (v/ph)
u, 27
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- Téc d6 quay cua truc I1I: Ny = Ny _ 210 =100 (v/ph)
u, 27

- Toc d6 quay cua truc IV: Ny = N _ % =334 (v/ph)
U,

2. Tinh céng suat trén cac truc (KW)
- Cong sut danh nghia trén truc dong co:

dc

P, = ,S— =113 (KW)
>

- Cong suat danh nghia trén truc I:

P,= plc\tnk n,= 11,3.1.0,99 =11187 (KW)
- Cong suat danh nghia trén truc II:

P, = P.n,_.1.= 11,187.0,97.0,99 =10,7 (KW)
- Cong suat danh nghia trén truc I1I:

P, = P, 77, ..~ 10,7.0,97.0,99 =10,3 (KW)
- Cong suat danh nghia trén truc IV:

P, = P, 7. v~ 10,3.0,96.0,99 =98 (KW)

3. Tinh mémen xoan trén cac truc (Nmm)
-M6 men Xoén trén truc tht k duge xac dinh theo cong thirc sau:

_ 955.10°P

T,
N,

- Momen xoan trén truc dong co:

6 6
_9510 Py 95510113 _ 147829 (Nmm)

Ne. 730

- Mémen xo0an trén truc I:

6 6
T, = 95510 P, _ 95510 11187 —146351 (Nmm)
n, 730

dc

- M6men xoan trén truc II:
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6 6
_95510'P, _ 955407107 _ o0,

= = Nmm
T 1 n" 270 ( )
- Mdmen xoin trén truc II1I:
9,5510° 9,55.10°.10,3
T.= 10 Py _ 95510 103 _ggq4, (Nmm)
N 100
- Mdmen xoin trén truc IV:
95510° 95510°.9.8
_95510 Py _95510 = 2802096 (Nmm)
v Ny 33,4
4. Lap bang sé liéu tinh toan:
Tham sb
True b/co | I 1] Cong tac
i To = 1,82 | Tum= 283 |_, g0 4,55
Céngsuétﬂﬂw) 11,3 11,187 10,7 10,3 9,8
Ty s truyén 3 47 3,1 1
S6 vong quay(v/ph) 730 730 270 100 33,4
Mo men (Nmm) 147829 146351 378463 983650 2802096
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PHAN li: THIET KE CAC CHI TIET TRUYEN DONG
I Tinh todn thiét ké cdc bé truyén trong hop
1. Chon vat liéu cap banh rang cén va cap banh rang tru
Do hop giam tdc ta dang thiét ké co cong suat trung binh, nén chon vt liéu nhom I ¢6 d6 cing
HB < 350 dé ché tao banh ring.
Dong thoi dé ting kha ning chay mon cua rang,nén nhiét luyén banh ring 16n dat do rin thip
hon d¢ rén banh rang nho tir 10 d&én 15 don vi d6 cimg.
H, > H, +(10+15)HB

- Dya vao bang 6.1, [I]: Co tinh ciia mdt s6 vat lidu ché tao banh rang, ta chon:

Cép banh rang tru:
Nhan Kich thuét Gidi han Gidi han
Loai banh Nhiét . A \
hi¢u S(mm) khong Do ran bén o, chay &
ring ) luyén )
Bénh rang Toi cai HB
45XH 100 850 600
nho thién 230+300
Béanh rang To1 cai HB
45X 100 850 650
16n thién 230-+280

2. Xac dinh (rng suéat cho phép

Ung suét tiép xuc cho phép [o,] va g suat udn cho phép xac dinh theo cac cong thirc sau:

[01] =78 2,7, Kyq Ky, 6.1)[1]
H
[oc]= O-ég"m YeZsKye Kec K (62)[I]

.
Zr — Hé sb xét dén do nham mit rang lam viéc.

Zy — Heé sb xét dén anh huong cua van tc vong.

Kxn - Hé 6 xét dén anh hudng cua kich thudc banh rang.

Yk - Hé s6 xét dén anh huodng cua d§ nham mat lugn chan rang.
Ys - Hé sb xét dén do nhay cua vat li¢u vdi tap trung ing Suét.

Kxe - Hé s6 xét dén kich thudc banh riang anh huéng dén d6 bén udn.
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Chon so bd: Z,Z,K,,, =1 va Y, Z,K,. =1 nén ta co:

[o]= Gss‘ LY (6.1a)[1]
[or1= 25 K K (6.2)]1]

0 » 0 A \ Ao oA L x LA .
Trong d6: Onim Va OFfjim : 1an luot 1a itmg suat ti€p xac cho phép va trng suat uén cho phép
g véi s6 chu ki co so.
Gia tri cua ching dugc tra trong bang 6.2, [I].

Chondorin HB, =290 HB, =280

6% =2HB +70 (MPa)

ol =18HB (MPa)

Vay

Bénh nho:68;m , = 2HEB, + 70 =2.290+70=650 (MPa)
OFlim » = 1.8BHB, =1,8.290=522 (MPa)

Banh 16n:05y;, ; = 2HB; + 70 =2.280+70=630 (MPa)
Of1im: = LBHB; =1,8.280=504 (MPa)

% Kgc: Hé s6 xét dén anh hudng cua viée dit tai.
Vi hé din dong ta thiét ké, tai dugc dat mot phia (bo truyén quay 1 chiéu) = Kee =1
% Kuipe: Hé s6 tudi tho, xét dén anh huong cua thoi han phuc vu va ché do tai

trong, dugc xac dinh theo cong thirc sau:

N
i =y (63)[1]
HE
N
Koy =R e (6.4)1]
FE

Véi:

-my, Me: bac cua dudng cong moi khi thir vé tiép xtic va udn.

Vi vat liéu ta chon lam banh rang c6 HB <350 nén: my =mg =6
-Nho: s6 chu ki thay d6i Gmg suat co s& khi thir vé tiép xtc.

N,o =30H/ (Hug — D0 ran Brinen) (6.9)[1]
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N o s6 chu ki thay ddi ing sudt co s khi thir vé tiép xuc cia banh ring nho.
Nio ., = 30.29024 = 24,4. 10°

N .o s6 chu ki thay ddi ing suit co sd khi thir vé tiép xuc cta banh ring 1on
Ny = 30.280%# = 22,4.10¢

Neo: sé chu ki thay dbi ung suét co s& khi thir vé udn
Vi tht ca cac loai thép thi: Neo = 4.10°

Npe, Nee: s6 chu ki thay doi ung suat tuong duong.
Vi ¢ day bo truyén chiu tai dong tinh nén:

Nue = Nee = N = 60.c.n.ty (6.6)[1]
Véi: ¢, n, ts 1an luot 13 s6 1an an khop trong mot vong quay, sd vong quay trong 1 phut va tong
s6 gio 1am viéc cua banh ring dang xét.
Taco:c=1

. =10000 (£101)

- Trong bd truyén banh ring cip nhanh:

Banh nho c6:n; =730 (v/ph) nén:

N e = N -, =60.1.730.10000 = 438.10°
Béanh 16n c6:n, = 270 (v/ph) nén:

N .c,= N ,=60.1.270.10000 =162.10°

- Trong bo truyén banh rang cip cham:

Banh nho c6:n3 = 100 (v/ph) nén:

N .e:= N ,=60.1.100.10000 = 60.10°

Béanh 16n c6:n4 = 33,4(v/ph) nén:

N .= N ., =60.1.334.10000 = 20,1.10°

Vay:

- B9 truyén banh ring cap nhanh co:

6 6 A

N, =43810°>N . =24410° =18y N,u=N o= Ku=1
6 6 A

N ., =438.10°> N =410° =14y N.,= N =K., =1

. =162.10°> ol = 22,4.10° =lay N 2= Nuo = Ko, =1
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N o,=162.10°> N ., =4.10° =liy N > =Neo=Ka,=1

- B6 truyén banh ring tru cap cham co:

N ., =60.10°> N, =24,4.10° =liy N o= N = K =1

N .,=60.10°> N, =4.10° =lay N =N =Ka,=1

N e, =20110° < N, =22410°= K, =1

N .= 201.10° > N ot = 4.10° = 1a'y N s N = Kas =1
SH,Sr: Heé s an toan khi tinh vé tiép xac va udn, tra bang 6.2 ta ¢6 ung voi vat lidu da chon
thi:

Sh=11;Sg=1,75

Tir d6 ta xac dinh duoc so bd tng suat cho phép ctia banh ring.

o

[o,,,] = ﬂfﬂ Kepy = % 1=590 (MPa)
[0,] = fﬁi;fﬂxﬁ.xﬂ_l =2 1.1=208 (MPa)
[7,] = fﬂgfm Ko = 2212573 (MPa)
[00,] = fﬁ;;;m Krc.Kriy = 21,1288 (MPa)

Vi vy, ing suét tiép xtc cho phép 1a: [o5]=[ex;1=573(MPa).
Ung suét tiép xuc cho phép khi qua tai:

(05 Tmax = 2,8. 0.y = 2,8.600 = 1680 (MPa) (6.13)[1]
Ung suét udn cho phép khi qua tai (vat lidu c6 HB<350) la:

(051 Jmax = 0,80,,,=0,8.650=520 (MPa)

[FFn Jmax = 0,80.1,=0,8.600=480 (MPa)

3.Tinh toan cap cham ,bd truyén banh rang tru

rang thang :
a.Tinh khodng cdach truc:
T,K
aw =Ka(u+1)® | — 2 (6.15a)[1]

[O-H]z'ul'l//ba
Trabang 6.6 - v, =0,25...0,4 ,chon ,, =0,3.Banh rang thang K, =49,5.
TheO (616) wbd = 0,53.1,1.'.11._.31:‘1,{ i 1}
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v,y =0,530,3,(2,7+1)=0,6 bang (6.7) ,tra theo do 4

— Kyp=1,01

378463.1,01
—aw1 =49,5(2,7 +1) 3| ——————= =206,7 (mm
v ( )\/ 57322.7.0,3 (mm)

b.Xdc dinh cdc thong so in khop

Liy aw = 210 (mm)
terdé6 — m=(0,01..0,02)a,; = (0,01..0,02) 210=2,1..4,2 (6.27)[1]
Chon médun tiéu chuin m = 2,5
= 2a,, _ 2210

mu-+1) 25.(2,7+1)
— Zp=uy.45=2,7.45=121 chon z, =121
Do d6

m(z,+z,) 2,5.(45+121)
2

=45 chon z; =45

aw = = 207(mm)

Co ti sb truyén thuc u; = %51 =3

Vi Z; = 45 theo bang 6.9[I] ta chon hé s6 dich chinh =0

cos g = Zem-cosa _ (45+121).2,5.cos 30°
"o 2a 2.210

aw

~0,86 6.27)[1]

- @y, = 30°
c.Kiém nghigm rang vé dp bén tiép xiic :

Do hé thong banh ring dugc ddy kin trong hop ( mdi trudng khong bui) va duoc boi tron day

du.Vay dang hong nguy hiém nhat thudng gip 13 tréc 16 bé mat, nén co sd chon d6 bén tiép

xtc dé thiét ké kiém nghiém hé théng dan dong banh rang:

02022, | KeUntl) < [gy] (6.33)[1]
bwumd wl

Trong do: / ,, h¢ s6 ké dén co tinh vat lidu ciia cac banh ring in khop trong bang 6.5
Zu s6 ké dén hinh dang bé mat tiép xuc

Bang 6.5 — Zy =274 (MPa'®)
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Zyi = \/2003/%: \/ 2y (6.34)[1]

sin2ea,, | sin(2x30) ='
Z. — hé s ké dén sy trung khép cua ring
gp — hé s trung khép doc
£, — hé sb trung khép ngang
e, =[1,88 — 3,2 (Zi + i)]casﬁ =18

Zg
= =0
7. - J(4;ea) _ \/(4—31,8) _07 (6.36a)[I]

Puong kinh vonh 1an banh nhé

Oy = 284, _ 2121
wl = W2 —
u+d) 2,7+1

=65(mm)

v _Md,n 31465270 (6.40)[1]
60000 60000

Theo bang (6.13) ,chon cép chinh xac 9,tra bang 6.16 hé¢ s6 1am viéc ém g0 =73

V. =5,.0,V. /% —0,006.73.0,9. /12%1 ~26 (6.42)[1]
t ]

&3hé s6 ké dén anh huong cua sai s an khép
On = 0,006 tra theo bang (6.15)

vyb,.d,

Ky =1+ —Hw=w
i 2T Ky K i

(6.41)[1]

b, — chiéu rong vanh ring
KHB = 1,0 ;KH(x: 1

K3 — hé s6 ké dén anh huong cua tai trong dong xut hién trong ving n khép

Kuy =1+ 2,6.7265 1

2.378463.1,01.1
KH = KHB . Kch . KHV =1,0111,01=1 (639)[']
Oy = ZyZyZ | 2T Ky(u £ 1)/(b,ud, ) = [o4] (6.33)[1]

O\ = 274.1,52.0,7,/2.378463.1.(2,7 +1) /(72.2,7.65?) = 538(Mpa)
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[ox] = (Ei_::i}zxz vz KL (6.1)[1]
Zg-he s6 xét dén do nham ctia mit rang lam viéc
Vé6i clp chinh x4c vé muc tiép xtc 1 9, khi d6 cin gia cong dat d6 nham: Ra=2,5 ... 1,25
um = Zg = 0,95
Zy- hé s6 xét &n anh huong cua van téc vong,ta co v = 0,6 < 5 (m/s) nén ldy Z, = 1
K x5~ hé s6 xét dén anh huong cua kich thudt banh ring
Laico ds <700 mm —»>Kxy =1
—[on] =573.0,95.1.1.1 = 544,4 (Mpa)
Oon= 538 < [GH]: 5444 Vay kiém nghiém vé d6 bén tiép xuc dat yéu cau
d.Kiém nghiém ring vé dp bén uon :

2T1 K:YLY Y &
Orn= 1bwdwlmﬂ <lg.l (6.43)[1]

S E N P (6491

F1

Y.- hé s6 ké dén sy trung khop cia ring

S.
Y 5 -h¢ s6 ké dén d6 nghiéng cua rang, ddi voi ring thiang Yp=1
YaY.,hé s6 dang rang ctia banh 1, 2. Tra bang 6.18[1] ta co:
Y F1o 38

Y F2 = 3'6
Kr- hé s0 tai trong vét udn

Kr=Krg . Kro - Kry

V:b.d.
2T1KFﬁKFa

Ve=0. gov\/% 6.47)[1]

0o=73

K, =1+ (6.46)[1]
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Or - hé s6 ké dén anh hudng cua sai sé an khép. O = 0,016
bang(6.15)[1]

V.=5,.g,V. /% —0,016.73.0,9. /% ~93
t 3

KFoc =1
KFB = 1,23 (67)[']

9,3.72.65
:l+ ! =
K 2.378463.1,23.1

—>Kr=Krp . Kro. . Kry =1,23.1.1,056=1,3
_2.378463.1,3.0,6.1.3,8

~192<[5, )= Lo, =298 ()

Or 72.65.2,5
192.36
Gro= gy ~18195<[g, |- lo]= 288 (Mpa)

Vay kiém nghiém vé dg bén uon dat yéu cau.

e.Kiém nghiém rang vé qua tdi:

Olmax = On \/K:qt < [O-H ]max (6.48)[1]
th: I(bd‘:l’2

O h =0 iy Kt =538.1,2 =645 <[0, ] =1680MPa
O r1mac0 K (=192.1,2 = 230,4 < [0 ¢ )] o = [0 ) ex 480MPa
O kom0 r2K(=1819.1,2=218,28 <[0¢ ] oy = [0 ] 1ex 920MPa
Viy b truyén thoa mén diéu kién qua tai
g.Cdc thong so bj truyén

Dua theo bang 6.11[1] ta tinh

Banh rang 1 Bénh rang 2

Khoang cach truc, ay
210 mm

Mobdun phap, m
PP 2,5mm
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Chiéu rong, by
72 mm 72 mm
Ti s truyén, u 27
S6 rang, 7, 2 45 121
Hé s6 dich chinh ring 0 0
Puong kinh lan,d,, 65 mm 175,5 mm
Puong kinh dinh rang, d, 70 mm 180.5 mm
Puong kinh day rang, d
f 58,75 mm 169,25 mm
Puong kinh chia, d
g . 1:% 65 mm 175,5 mm

] 4. Tinh toan truyén déng banh ring tru rang thang
(cap mhanh)

Vi trong hdp giam tdc 2 cap dong truc c6 khoang cach truc ctia bd truyén cip nhanh va cap
cham bang nhau nén ta chon cac thdng bd truyén nhu phan trén.

Vi momen xoan trén truc & bd truyén cip chdm bao gio ciing 16n hon & cip cham, ta ciing da
kiém tra bén cho banh ring & cip chdm roi nén banh ring & cap nhanh khong can kiém nira.Ta
chi can tinh lai van tdc va cép chinh xac

v _Tdun 31485730 ., (6.40)[1]

60000 60000

Theo bang (6.13) ,chon cép chinh xac 8,tra bang 6.16 hé s6 lam viéc ém g =56

Véi cép chinh xé4c vé muc tiép xuc 1a 8, khi d6 can gia cong dat d6 nham: Ra=2.5 ... 1,25um



HS trog 6n tap [PE CUONG CHUONG TRINH PAI HOC]

PHAN Il : THIET KE BO TRUYEN NGOAI
THIET KE BO TRUYEN DAI DET

LGid'i thiéu:

- Truyén dong dai 1a truyén dong ma st giita dai va banh dai. Uu diém ciia bo truyén dai la
lam viéc khong dn, thich hop voi van tdc 16n. Pai khong lam viéc dugc trong diéu kién 4m w6t
- Cho loai dai :

- Ta chon loai dai det vat liéu la vai cao su day 1a loai c6 s bén tinh dan hdi cao it chiu anh
huong cua do 4m nhiét do, van tbc truyén cao.

I1.Cac budc thiét ké bo truyén dai :

+ Giai dogn I : Nghiéng clru cac yéu cau ctia bd truyén

Ta thiét ké bo truyén dai det dé dan truyén cong suat tir dong co dén hop giam tdc véi ty sb
truyén cua dai la i , =182 sd vong quay cua truc dan 1a n=730 v/p

Truc bi dan 1a n=270v/p

Dai lam viéc trong nhiét do va méi trudng kho van tde kha 16n ta thiét ké bo truyén dai theo
hai phuong 4n sau d6 chon mt phuong an hgp ly.

+ Giai doan II :

Xéc dinh céc thong s6 hinh hoc cua dai

Da

Ui

1.Xac dinh dwong kinh banh dai.

Ta c6 so dd dong ¢ A 1a khoang cach truc D1,D5 1a duong kinh banh dai nhoé va banh dai 16n

a,,a, la goc 6m banh nho va banh 16n

5 - 2L-314(D, +D,) +/[2L-314(D, + D,) } -8(D, - D)’
) 8

(11CT5.2Tgg)

a. Duwong kinh banh dai nho.
Theo cong thire D1=(1100— 1300) 3 &, mm (1, CT(5-6)_T84)
n

1
Véi N; cong suat truc dan kw
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n; S6 vong quay trong mot phut ciia bang s vong quay cua dong truc bi din co

Phuong an 1: chon D;=1100=1100. 31/113 274 mm

Phuong an 2 : chon D1=1300 3f— =1300 1/ —324mm

, . \ z.D.n
Kiém tra van toc theo diéu kién V= L <(25—->30) " (1,CTs,T
' " V50,2000 = ¢ ) (1CTsTsd)
Taco: PA;:V= 314.274.730 =105
60.1000
PA,:V= M =12,4mm
. . 60.1000
C4 hai phuong an déu thoa man dicu kién
Taco: D, =i.D;

Phuong an 1: D, =1,82.274=498 mm
‘Phuong an2: D, =1,82.324 =589mm
Tinh s6 vong quay truc

No= (1_ 5)% n, cholin £=0,1
2

Phuong én 1: nx=0,99. 2—22’ 730=397,6

Phuong an 2: n2=0,99. 324 .730=3975
589

730-397,6

An, == S 1000 = 05 < 5%
730-397,5

AN, === 000 = 0,4 <5%

b. Xdc dinh chiéu dai dai.
(I, CTs.g) T85)

, Vv
Taco: Lim=
, mat . ,
Umax La s0 vong chay lan nhat trong mot gidy ctia dai umax(3+5) chon umax=3

Liyin= 1%5 =3,5m = 3500mm (PA,)

12,4
Lmll’]

= 4,2m = 4200mm ( PA,)

Thay Lva D;,D, vaocong thirc A ta dugc:
2.3500 — 314(274 + 498) + |/[(2.3500 — 314(274 + 498)  —8(498 — 274)?

A= - ~1138
p, = 24200 314(324 +589) + V[(24200-314(324-+589) T -8(589-324)" _ .
= 8 N

- Kiém tra diéu kién A>2(D1+D2) (I CT(s.10)Tse)
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Phuong an 1: 1138>2(274+498)=1544mm
Phuong an 2: 1377>2(324+589)=1826mm

~ Thoa man
- Kiém tra theo di€u kién goc om :
Phu(mg anl: o= 1800 D Dl 570 >:|.5O0 (|1 CT (5- 11)T35)
o =180°~ 4982570 1570
1000
Phuong 4n 2: o =180° _S89=324 70 _q640
) ‘ 1000
Ca hai déu thoa man diéu kién
, . _ T (D, - D1)2
TinhlaiL:L=2A+— (D2 + Dl) +— (|1 CTsq ng)
2 4A
_ 2
Phuong én 1: L= 21138+ % (498 + 274) + Y98 =2T8" _ 3199 (mm)
2 4.1138
Phuong én 1: L= 2.1377 + Z(589 +324) + M =4200 (mm)
2 4.1377
N.1000

Pé xé4c dinh chiéu rong dai ta xac dinh theo didu kién bén mon b> (11 CTs.13 Tgg)

vé[op],c.c.c.c

. . . 0 o
Chiéu dai dai 6 chontheotyso — <| — I1CTsp T
u : y o1 [ Dl] (I CTs.12 Teg)

<l 5D 27% ge5 (pay
20 20 40

_D_32_g1my
40 40

Chon tmg sudt cong ban ddu &, =18 %mz Theo(l: B+ Teo ) 6 [5, ], =2.25 %mz

ce Hé sb xet dén anh huong ché do trong tai

ca Hé so xét dén anh huong goc 6m

cy Hé so xét dén anh huong ciia van toc

Cp Hé s6 xét dén anh huong ciia bo truyén

Theo(l; Bs.75.85-6 T 9)ta coi ¢=0,8 ¢ ¢ =0,97,¢,=0,9, ¢,=1

. 6,85.1000
Phuong an 1: > =
10,5.4,3.2,25.0,8.0,97.0,9
Phuong an 2: > 81.1000 =
12,4.4,3.2,25.0,8.0,97.0,9

Chiéu rong B ciia banh dai

B:1,1b+( 10 +15)(|1 CT,5.14T91)

Phuong an 1: B=1,1.96+10=115,6(mm) ta laudy B=125(mm)
Phuong an 2: B=1,1.114+10 =135,4mm lady B=140mm
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Xéc dinh lyc cang dai

80: 505b (|1 CT,5.16 Tgl)

Phuong an 1: So=1,8.4,3.96=743.04N
Phuong &n 2: So=1,8.5,08.114=1072N

Luc tac dung Ién truc : R:?)So.Sin% (11 CTs.17To1)

R1=3.487,6 sin g =1453,4N

R,=3.1072. Sin% =3184,7N

Giai doagn 111 :

Qua hai phuong an thiét ké ta thiy ca hai phuong an déu théa mén tuy nhién ta phai chon
phuong an mot vi phuong 4n nay lam bo truyén dai c6 kich thudt nho gon

Vay ta da thiét ké bo truyén dai v6i cac thong s hinh hoc

Khoang cach truc A=1138 chiéu dai dai L=3499mm

G6c 6m o =167° chiéu rong dai b=63 chiéu dai dai 1a 8,1mm

Banh dai : Puong kinh banh dai nhé D;=274mm,D,=498mm

Luc cang dai So=743,04N ,R;=1453,4

Ta c6 két cAu banh dai nhu hinh vé :




HS trog 6n tap [PE CUONG CHUONG TRINH PAI HOC]

1V. TINH TOAN THIET KE TRUC

1.Théng s6 khép néi truc dan hoi
Do khép nbi truyén cong sudt twong ddi 16n nén ta chon cach ndi truc vong dan hoi. Tg=
147829 (Nmm). Khi do6 tra bang16.10a cac kich thudc co ban cta noi truc vong dan hoi duoc
tra theo momem xoan.

T =500 (M.m) d =40 (mm) D =170 (mm)
dn=80 (mm) L =175 (mm) | =110 (mm)
d; =71 (mm) D, =130 (mm) Z=8

Nmax = 3600 B=5 B, =70

I, =30 (mm) D3 =28 (mm) I, = 32(mm)

2. Thiét ké truc
a.Chon vit liéu . )
Chon vét li¢u ché tao truc I, 11, III trong hop truyén gidm toc 1a thép 35 co
op = 600 MPa , ing suit xodn cho phép [1] = 15..30 Mpa
b.Tinh dwong kinh so b
d=2 |1
0,2.[7]

[T]-ing suét xoan cho phép [T]= 15...30 Mpa, 14y s6 nho dbi véi truc vao cta hop giam tdc, tri
sO 16n do1 véi truc ra

 [146361 o
0,2x15
3
m

(10.9)[1]

/378463 ~ 45mm
0,2x20
983650
0,2x 25
O day do truc I (dy) ndi voi dong co dién 4A160M8Y3 c6 dudng kinh truc dg. =42 mm.
d;=(0,8..1,2) d4. = (0,8..1,2) 42 = 36.6...50,4 mm.
Vay chon d; = 35 mm.
c.Xdc dinh khodng cdch giita cdc goi dé va diém dt luc.
Dua theo bang 10.2, 10.3 [I] ta chon
b, = 21mm K, =15 mm K, = 15 mm
K, = 20mm H, =20 mm
Tra bang (10.4),(10.3)[1], két qua tinh dugc khoang cach 1y trén truc thir k tir gdi d& 0 dén chi
tiét quay thir i nhu sau:
lp=-lco = O,5.(|m12 + bo) + k3 +h, = 78,25 mm
li3= 0,5X(|m13 + bo) + k1 +ko = 69,5 mm
l;; =21;3=2555=139 mm
l,,=0,5x% (|m22 + bo) + Ky +ko = 74,3 mm
loz = I11 +Kq1 + bg+ l32 =259 mm

d1:
d2:
d3:3

~58m
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Iy = Iz + 13, =343 mm

I3 = 0,5(|m32+ bo) + kg +ky = 0,5(1,560+19)+10+15 =84 mm

|31 =2 |32 =84.2 =168 mm

l33 = 131 +0,5,(Imas + bg) +k3 + hy = 262

d.Xdc dinh tri s6 va chiéu ciia cdc lwc tiv chi tiét qudy tac dung Ién truc:
Ta c6 so d6 bd tri hop giam tdc nhu hinh (10.9)[I]

133 J

m % —”'1

13 |

"2

*—I224-| .
Luec tir dai tac dung 1én truc 1 huéng theo phuong y ¢o tri s6 1a:
Fy12 = 1453 N. ’
Theo phuong y co tri so 1a
Fxi2 = 3185 N

Luc tac dung ctua khop ndi truc dan hoi tao ra: Fygs= 02+03)F; F=2T\/Dy,
Tra bang 16.10a ta chon Dg = 71 mm: Fy33= 2459 N

Luc tac dung khi an khép trong cac bo truyén duoc chia 1am ba thanh phan:

Fx: Luc vong.

Fy: Luc huéng tam.

F,: Luc doc truc.

Vi truc 1:
E 2T, _ 2.146350 — _4503N

dw,, 65

0
Fy13 - FxlS'tgatm - _ 4503tg?0 =—-2600N
Cosp cos0

Fas = — Fx13'th =ON

Vi truc 2:

FX22: - FX13 = 4503 N
Fy22: - Fy13 = 2600 N
Fz2o= -Fa3= ON
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2T 2378463

Fos= =-11645N
dW23 65
F,23 = Foatgo, =11645.tg30° = 6723N
Vi truc 3:

FX32: - FX23 = 11645 N

Fy32: - Fy13 =-6723 N
Xac dinh duong kinh va chiéu dai cac doan truc. Khi dé ta c6 cac bieu do Momen va cac gia
tri tuong Gng trén cac vi tri, khi tinh toAn momen uon tong va cdc momem tuong duong tai cac
thiét dién ta tién hanh lam tron, cac két qua co sai s6 d6 dugc bu bang hé s6 an toan khi céc
truc duoc ki€ém nghiém. Tinh phan luc tdc dung 1én céc goi do:
Vi truc 1:

Fl,y = (Figlis + Fyorlo M1, = 2117N

FIylo = Flyll+ Fo+F,, =6170

Fly = Faz13+Faz-12) _ 4oaan
11
Fl,.o = F.;+ F4, —Fl,;,, =3644N
Momen uén téng tai cac thiét dién va momen tuong Umg(véi cac tiét dién 0, 1, 3: 1an luot 1a
cac tiét dién tir trai sang phai Gmg véi cac truc tuong Gmg:
M1, = 146000Nmm

My, =M% + M7 ~273600Nmm
My, =+/M2 +0,75.T2 = /2736007 +0,75.146000? ~ 301000mm
M,; =/MZ + M2, =+/281000° +147000° ~ 317000Nmm

M5 = \/Mf3 +0,75T°% = \/1520002 +0,75.53000% =159000Nmm
Puong kinh truc tai cac thiét dién twong tmg khi tinh so bo:

M
d.. = td12 =32
2V oo] m
M
d,=3 Olt[d;l] =41mm
M
d,=32 0,1;[?] =41.2mm

Khi @6 theo tiéu chuan va diéu kién cong nghé va diéu kién bén ta chon thong sd cac duong
kinh truc tai cac thiét dién twong ung 1a: dio =40 mm, di; = 45 mm va dyz = 48mm.Khi tinh
toan lap banh ring lén tryc 1 ta ding then bang dé truyén momen xoan.Khi d6 theo TCVN
2261- 77 ta co cac thong sb vé cac loai then dugc lap trén céc truc nhu sau:

Puong kinh | Kich thuét tiét | Chiéu sauranh | Ban kinh goc luon cia
truc dién then ranh
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b h t) t) nho nhat 16n nhét
45 14 9 5,5 3,3 0,25 0,4
40 12 8 5 3,3 0,25 0,4
48 14 9 5,5 3,3 0,25 0,4

\

_/‘71:19 |_| P Fri

Fyaz

Fym

-—
—

Friz
Fyis

T

115500 147000

32525

Vi truc 2:
Fl = —~(F, 5005 + Fyadps)/ 1, = 5639

Fl,s0 = ~(Fl o0+ F, 0+ Fyp5 )= 14962
Fl ;= —(Fppdp + Frpslys )1 1, = —(4503.74,3 -11645.259) /343= 9768 N

Fl po=—(Fl ,, +F oy, + Fp3) = -(7000 + 4503 — 11645) = 31110 N
Momen ubn téng tai cac thiét dién va mémen tuong Ung:
M, =+/0,75.T2 =4/0,75.3784637 ~ 327000Nmm

M,, = /M2 +M? = 220000Nmm

M,,, =+/MZ +0,75T % =394000Nmm

M., = M2 + M2, =510000Nmm

My,s =+/MZ +0,75T% = 606000Nmm
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Puong kinh tryc tai cac thiét dién tuong rng khi tinh so ba:
Q, - gi/ Muz1 _ 3\/327000 _ 417mm

01c] \ 0145
d, = My, _[394000 _,, ,
0do] V 01.45
M 606000
d,, =3/—u92 =3 =46mm
2 \/ 0]c] \/ 0,1.63

Khi d6 theo tiéu chuan va diéu kién cong nghé ta chon thong s6 cac duong kinh truc tai céac
thiét dién twong tng 1a: dz; =40 mm, dy, = 45 mm va dp3 = 48 mm

Trén tryc 2 ta cling dung then bang dé truyén momen. Khi d6 theo TCVN 2261- 77 ¢c6 cac
thong sb vé cac loai then dugc lip trén cac truc nhu sau:

Duong Kich thudc Chiéu sau Bén kinh goc luon cia
kinh truc thiét dién ranh then rénh
b h t t | nhonhdt | 16n nhat
40 12 8 5 3,3 0,25 0,4
45; 48 14 9 55 3,8 0,25 0,4

s/

Frax
Fyao Fyz:
Fyﬂ?
Fyaz
H/ H’/

1077,

250000

187600

435000

252014
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Vi truc 3
1= (F s — F o, )1y, = (2459.262— 6723.84)/168= 474 N
(F|y31 + Fygz) =4738 N
( x32" 32)“31 = 5822N

I:|x30 = (Fx32 - legl) =5822N

Khi d6 ta c6 cac bieéu d6 Momen, cac gia tri tuong ing trén cac vi tri va so bo cac kich thudc
cua truc:

Momen ubn tong tai cac thiét dién va mémen tuong tng:
M 55 = +/0,75.T% =327000Nmm

M,, = M2 +M? ~ 260000Nmm
My, = /M2, +0,75.T = /2600007 1 0,75.983650° ~890000mm
Ma, =/MZ +M?, = 734000Nmm

M s = M2 +0,75T2 = /7340007 +0,75.983650? =1130000Nmm
Puong kinh tryc tai cac thiét dién twong Ung khi tinh so bd:

\/Mw _\/327000 _ 417mm

01c] | 01.45

d,, =3 Mys, _ 890000 505
0do] 0145

0, = My, _ /1130000 _ o
01o] 0,1.45

Khi dé theo tiéu chuén va diéu kién cong nghé ta chon thong s6 céac duong kinh truc tai cac
thiét dién tuong ung la: ds3 =42 mm, ds; = 60 mm, dsz; = 63 mm. Cac duong kinh ¢ cac doan
truc nay chi 1a tinh so bo nén ta chi str dung céc s6 liéu nay khi né thoa mén diéu kién bén va
diéu kién an toan khi kiém nghiém lai. Chon kiéu lap ghép: cac 6 lan lép trén tryc theo kiéu
k6, lip banh ring, banh xich theo k6 ket hop voi lap then.Khi tinh toan lap banh rang va banh
xich 1én tryc, dung then bang dé tmyen momen Xxoan tu tryc dén cac chi tiét lap trén no.Khi do
theo TCVN 2261- 77 ta c6 cac thong sd vé cac loai then duoc lap trén cac truc nhu sau:

Duong kich thudc Chiéu sau Bén kinh goc luon cta
kinh truc thiét dién ranh then ranh
b h ty t, | nhonhat | 16n nhat
60;63 18 11 7 4.4 0,25 0,4
42 12 8 5 3,3 0,25 0,4
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Flxzo Flxs1
/ Hﬁj‘/

Fyso (Frsz
Fyzs
Fx/

69600

3170

275000

1210330

* Tinh kiém nghiém truc vé dp bén mdi:
Vi thép 35 co:
o, = 600MPa
o, =0,436.0, =0,436.600 = 261,6MPa
7 ,=058.0 , =0,58.261,6 =151, 7MPa
Theo bang 10.7 ta c6: w, =0,05, y, =0
Trén truc I o o i )
Cac truc trong hop giam toc déu quay, irng suat uon thay doi theo chu ky doi xing do do:
G,=0 .:W X ij:O
J

(10.2)[1]
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zd? bt(d;-tf 31448 125(48-55)

W, =—- == - > =10851
32 2.d, 32 2.48
(10.23)[1]
M. M.
nén: o,=—r=—-7 ! ~ = 317000 _ 29,2
W, zd? bt.(d;-tf 10851
32 2.d,
Truc quay mét chiéu nén ng sut xoan thay ddi theo chu k& mach dong, do do:
Tmax' T
R R et (10.23)[1]
d® bt.(d, -t f 3 _
i owy =8 d,~tf 31448 125(48-55) 1700
16 2.d, 16 2.48
nén
o JTma T T 146351 _
mj — “aj — - - oN — Y
2 2Wyfzd] bt,(d, -t} ) 221700
16 2.d,

X4c dinh hé sb an toan tai cac thiét dién nguy hiém cua truc (kiém tra diéu kién bén moi cua
truc khi thiét k&).Dya theo két cdu truc nhan duoc ta c6 cac tiét dién nguy hiém la tiét dién lip
banh rang.
Két ciu truc vira thiét ké dam bao duoc do bén moi néu hé sb an toan tai cac tiét dién nguy
hiém d6 thoa man diéu kién sau:
ls =s,.5, /s +S7> [s]J
Trong d6: [s] — hé s6 an toan cho phép, [s] = 1,5...2,5
khi can ting do cing thi [s] =2,5... 3.85, S~ hé sO an toan chi xét riéng cho truong hop ung
suét phap hodc tng suat tiép, dugc tinh theo cong thirc sau day:
S = G_l 1 Scr = T_l
° k,o,+y, 0 Ko,0,+ Yo T

trong d6 : 6.1, T1: gl(n han moi ubn va xodn lrng voi chu ky d6i xtmg. 64, Ta, Om, Tm 1 bién do
va tri sb trung binh cua ng suit phap va tng suét tiép tai tiét dién xét.

* Xét tai tiét dién ldp banh rang.
Phuong phap gia cong trén may tién , tai cac tiét dién nguy hiém yéu ciu dat Ra=2,5...0,63
um, do d6 theo bang 10.8, hé sb tap trung tmg suit do trang thai bé mat K, = 1,06 .Khéng
ding cac phuong phap ting bén bé mat do d6 hé sb ting bén Ky, =1.Theo bang 10.12 khi dung
dao phay ngén , hé sb tap trung tng suat tai ranh then tmg véi vét liéu o, = 600 MPa la K, =
1,76 va K; = 1,54.Tu bang 10 10 v&i d = 48 mm, &, = 0, 81, &= 0,76 x4c dinh duoc ti sb Ko/es
va K./¢, tai ranh then trén tiét dién nay :

Ksles=1,76/0,81 = 2,1

K./e.=1,54/0,76 = 2
Tra bang 10.11 tng véi kiéu lip d6 chon o, = 600Mpa va duong kinh tiét dién nguy hiém ta
tra dugc ti sd
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Koles = 2,75
K.J/e. = 2,05
Xac dinh cac hé sb Koq Va Kgtheo cong thire 10.25 va ct 10.26

[K"+KX—J (Kf+Kx—j
K _ 86 gt

odj K dj K
y y

K =223, K,, =2,08
Véi tryc thép Cacbon => v, =0,05; v, =0
Hé s6 an toan chi xét riéng Gmg suat phap sstheo ct 10.20
_ o, B 261,6 B
7 Kyo,+w,0, 2723.185+0,05.0

Heé s6 an toan chi xét riéng tng suat tiép s.theo ct 10.21
s, = T, _ 1517 _365
Kg.Ta +v, 7, 2,08.2+0.2,65

Hé s6 an toan s theo ct 10.19
s=s_5,/+/s?+s2 =6,4.365/,/6,4> +365° =6,3>[c]=15..2
Truc tai tiét dién lép b.:«,inh rang thoa rqén vé d6 bén moi.

i * Tinh todn‘kiém nghiém do bén cua then:
Kiém nghiém do bén cua then.

S

X . 752.T
Do bén dap cong thic 9.1: o, =075, = 0,752.T, <[oy]

—— <o
dl,.(h—t,)
Do bén cit theo cong thire 9.2: t, = 0,751, = % <[z.]
J,.
Tc
d (mm) | I (mm) bxh ti(mm) | T(Nmm) | o4(MPa) | (MPa)
48 60 14x9 55 146351 10,9 4,1

Theo bang 9.5v4i tai trong [o4q] =150 (Mpa) va [t.] =60+90 (Mpa) .Vay mbi ghép then thoa
mén d6 bén dap va do bén cit.

Trén truc II(Tai tiét dién 22)
Céc tryc trong hop giam tdc déu quay, ing suat udn thay doi theo chu ky dbi xtmg do do:

M.
G4 = Omaxj =— ; ij =0
Wi
(10.2)[1]
d® bt(d, - 3 _
W, < 7;32, b, (ZJOI tf _ 3,1431.245 _14.5,52(255 55) _ 8000
o ' (10.23)[1]
M M
nén: o, = —1 = 5 ! = 220000 =247
W, zd} btld;-tf 8900
32 24,

Truc quay mot chiéu nén tng sut xoan thay d6i theo chu k& mach dong, do do:
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T = Ta =% - zvi/ (10.23)[1]

_zd? bt g, t)Z 31445° 1455(45-5p5)

vei W, =17800
16 2., 16 2.45
nén
o _Tma_ T T, _ 378463 _
AT 22w, NESS bt,(d, —t )| 217800 "
16 24

Xéc dinh hé sb an toan tai cac thiét dién nguy hiém cua truc (kiém tra diéu kién bén moi cua
truc khi thiét ke) Duya theo két cAu truc nhan duoc ta co cac tiét dién nguy hiém 14 tiét dién lap
banh rang. Két cau truc vira thiét ké dam bao duoc d6 bén moi néu hé sb an toan tai cac tiét
dién nguy hiém d6 thoa man diéu kién sau:

ls =55 [/s2+5% > [S]J

Trong d6: [s] — hé s6 an toan cho phép, [s] = 1,5...2,5 khi can ting d6 cung thi [s] =2.5... 3.55,
S:- hé s0 an toan chi xét riéng cho truong hop ing suat phép hoac ung suat tiép, dugc tinh theo
cong thirc sau day:

T4

SG = G_l ; SG =
kK,.c,+y_ .o

kG+\|!G

trong d6 : 6.1, T4 g101 han moi udn va xodn g véi chu ky dbi xng.ca, Ta, Om, Tm 12 bién do
va tri sd trung binh clia ing sudt phap va tng suét tiép tai tiét dién xét.

* Xét tai tiét dién ldp banh ring.
Phuong phap gia cong trén may tién , tai cac tiét dién nguy hiém yéu cau dat Ra= 2,5 ...0,63
um, do d6 theo bang 10.8, hé sb tap trung Gng suat do trang thai bé mit K, = 1,06 .Khdng
dung cac phuong phap ting bén bé mit do d6 hé sb ting bén Ky =1 Theo bang 10.12 khi dung
dao phay ngén , hé sb tap trung tng suat tai ranh then g véi vat liéu o, = 600 MPa la K, =
1,76 va K, = 1,54.Ttr bang 10.10 v&i d = 45 mm, &, = 0, 81, &= 0,7xac dinh dugc ti $6 Ko/es
va K./¢. tai rinh then trén tiét dién nay

Koles=1,76/0,81 = 2,1

K.J/e.=1,54/0,76 = 2
Tra bang 10.11 tng véi kiéu lap d6 chon o, = 600Mpa va dudng kinh tiét dién nguy hiém ta
tra dugc ti sd

Koles = 2,75

K.J/e, = 2,05
Xac dinh céc hé s6 Kqq Va Kygtheo cong thirc 10.25 va ct 10.26

(KG X_lj (KT X_lj
K SG _ 8'[

odj =—K vaK 4 = K

y y
K. =223, K,, =2,08
Vi truc thép Cacbon => y;=0,05; vy, =0
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Heé s6 an toan chi xét riéng tmg suét phap sstheo ct 10.20
_ o, B 261,6 _

7 Kyo,+w, .0, 223129+0,05.0

Heé s6 an toan chi xét riéng (mg suét tiép s.theo ct 10.21

. T, _ 1517 ~104

Kyz,+v,7,, 2,087+0.2,65

Hé s6 an toan s theo ct 10.19

s=5,.5. /.52 +52 =9,3.8/,/9,32 +8% =6>[c]=15...2

Tryc tai tiét dién ldp banh ring thoa mén vé do bén moi.

] * Tinh todn‘kiém nghiém do bén cua then:
Kiém nghi¢m d¢ bén cua then.

S

0752T, _r 1
d

D¢ bén dap cong thic 9.1: 6, =075, =—— 21 <|[o
» el b Eone d Al (h-t,)
Do bén cat theo cong thire 9.2: t, = 0,751, = % <[z.]
I,
Tc
d (mm) | I (mm) bxh ti(mm) | T(Nmm) | o4(MPa) | (MPa)
45 67,5 14x9 5,5 378463 27,6 7,8

Theo bang 9.5v4i tai trong [o4] =150 (Mpa) Vva [t] =60+90 (Mpa) .Vay mdi ghép then thoa
man do bén dap va do bén cit.

Trén truc II(Tai tiét dién 23)
Céc tryc trong hop giam tc déu quay, Gmg suat udn thay doi theo chu ky d6i xtmg do do:

cFa\j :Gmaxj :_j , ij =0
W,
(10.2)[1]
d? bt (d -t 3 -
w4 t{d,~tf 31448 1455(48-55)
32 2.d; 32 2.48
(10.23)[1]
. M; M, 510000
nén: o, = =— = -
W, zd} btfd-tf 10000
32 2d;
Truc quay mot chiéu nén tng suat xoan thay doi theo chu k& mach dong, do do:
. T.
T o—g —med _ ] (10.23)[1]

e 22w,

d; obt\d, -t 3 -
Wi ow, =g d;—tf 31448 145548-55)
16 2d, 16 2.48




HS trog 6n tap [PE CUONG CHUONG TRINH PAI HOC]

N Ty T T, 378463 _87
m ~ faj = = = =9
2 2Wy (xd] bt,(d, —t,f ) 221700
| 16 24d,
Xéc dinh hé sb an toan tai cac thlét dién nguy hiém cua truc (klém tra diéu kién bén moi cua
truc khi thiét ke) Duya theo két cAu truc nhan duoc ta co cac tiét dién nguy hiém 12 tiét dién lap

banh rang. Két ciu truc vira thiét ké dam bao duoc do bén moéi néu hé sd an toan tai cac tiét
dién nguy hiém d6 thoa man diéu kién sau:

ls =55 [/s2+5% > [S]J
Trong d6: [s] — hé sb an toan cho phép, [s] = 1,5...2,5 khi can ting d6 cung thi [s] = 2,5... 3.5,

S.- hé s6 an toan chi xét riéng cho truong hop Gmg suat phap hodc tmg suét tiép, duogc tinh theo
cong thirc sau day:

G_, T_l

S. = = ;o S, =
° k,o,+tv,.0, KO+, T,

trong do : 6.1, T-1: gidi han moi udn va xoédn ung véi chu ky doi XUng. Ga, Ta, Om, Tm 12 bi€n do
va tri s6 trung binh clia ing sudt phap va tng suét tiép tai tiét dién xét.

* Xét tai tiét dién ld'p banh rang.
Phuong phap gia cong trén may tién , tai cac tiét dién nguy hiém yéu cau dat Ra=2,5 ...0,63
um, do d6 theo bang 10.8, hé sb tap trung tmg suit do trang thai bé mat Ky = 1,06 Khong
dung cac phuwong phép ting bén bé mit do d6 hé s ting bén Ky =1 Theo bang 10.12 khi dl_rng
dao phay ngoén , hé s tap trung tng suét tai rinh then ing vdi vat liéu o, = 600 MPa Ié Ks
1,76 va K; = 1,54.Tu bang 10.10 véi d = 48 mm, g; = 0, 81, &= 0,76 xac dinh dugc ti s6 K /8cj
va K./, tai ranh then trén tiét dién nay

Koles=1,76/0,81 = 2,2

K.J/e.= 1,54/0,76 = 2
Tra bang 10.11 tng véi kiéu lip d6 chon o, = 600Mpa va duong kinh tiét dién nguy hiém ta
tra dugc ti s6

Koles = 2,75

KJ/e. =2, 05
Xac dinh cac hé $6 Kog va K gtheo cong thic 10.25 va ct 10.26

( G " J (KT " 1j
€5 . €y
K =~°> 7 VaKde——

odj Ky Ky

K,y =223, K, =2,08

Vi t}‘uc thép Cacbon => vy, =0,0§ ;Y. =0
H¢ s0 an toan chi xét riéng ing suat phap sstheo ct 10.20
s = o, _ 261,6 _
7 Kyo,+w, .o, 22338+0,05.0
Hé s6 an toan chi xét riéng Gmg suat tiép s.theo ct 10.21
s, = T, _ 1517 _146
Kg7a +v,.7,, 2085+0.2,65
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Hé sb an toan s theo ct 10.19
s=s,.5 /4/s2+s? =32115/4/32? +11,5° =3>[c]|=15...2
Truc tai tiét dién ldp banh ring thoa man vé d6 bén moi.

* 'I:Tnh todn kiém nghiém do bén cua then:
Kiém nghiém d¢ bén cua then.

\ . 75.2.T
Do bén dap cong thic 9.1: o, = 0,75, = 0752t [6,]
dl,.(h—-t,)
0,752.T
==t <[x ]

D6 bén cit theo cong thirc 9.2: 1, = 0,751, = b
1.

d (mm) | I (mm) bxh ty(mm) | T(Nmm) | o4 (MPa) i

48 75 14x9 5,5 378463 15,5 6,3

Theo bang 9.5v6i tdi trong [o4] =150 (Mpa) va [t] =60+90 (Mpa) .Vay moi ghép then thoa
mén d6 bén dap va do bén cit. ’
*Trén truc Ill(Tai tiét dién 32)

Céc tryc trong hop giam téc déu quay, (mg suat udn thay doi theo chu ky d6i xtmg do dé:

. =0, ... =1 ; O i =0 (102)[|]

aj maxj

Cxd? obtd -tf 31442° 128(42-5)

1732 2d. 32 2az
N ' (10.23)[1]
M. M.
nén: O_aj —_ 1 _ 5 J _ 260000 _ 35,97
W, zd} btld-tf 7227
32 2.d;
Truc quay mot chiéu nén ung suét xodn thay d6i theo chu ky mach dong, do do:
Tmax' T
Ty =Ty =, = —2.vi/oj (10.23)[1]
d? bt(d, -t 3 _
i w, =79 o, -tF 31442 12842-5) .,
' 16 24, 16
an: Tomcj _ T T 983650
nen: 7, =7, = = = ; _ —33,
2 2Wy (zd} bt,(d, —t,f) 214497
16 2.d;

Xéc dinh hé sb an toan tai cac thlét dién nguy hiém cua truc (klém tra diéu kién bén moi cua
truc khi thiét ke) Duya theo két céu truc nhan dugc ta c6 céc tiét dién nguy hiém 1a tiét dién lap
banh rang. Két cau tryc vira thiét ké dam bao dugc do6 bén moi néu hé sd an toan tai cac tiét
dién nguy hiém d6 thoa man diéu kién sau:

ls =5, /s +S7> [s]J
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Trong do: [s] — hé s6 an toan cho phép, [s] = 1,5...2,5 khi can tang d6 cting thi [s] = 2,5... 3.5,
s.- hé s6 an toan chi xét riéng cho truong hop ung sut phép hoac tng sut tiép, duoc tinh theo
cong thuc sau day:
S = G_l ;SG = T_l
° k,o,+y, 0 KoO,+ Vo T

trong do G.1, T-1 g101 han m01 udn va xoén u‘ng V0’1 chu ky ddi XUng. Ga, Ta, Om, Tm la biéN do
va tri s trung binh cua tmg sut phap va (mg suat tiép tai tiét dién xét.

* X6t tai tiét dién ldp banh réng.
Phuong phép gia cong trén may tién , tai cac tiét dién nguy hiém yéu cau datRa = 2,5 ...0,63
um, do d6 theo bang 10.8, hé sb tip trung Gng suit do trang thai bé mit K, = 1,06 Khdng
dung cac phuong phép ting bén bé mat do d6 hé sb tang bén Ky =1Theo bang 10.12 khi dl_mg
dao phay ngén , hé sb tap trung ing suat tai ranh then tng véi vat liéu o, = 600 MPa Ié Ko
1,76 va K; = 1,54.Tu bang 10.10 véi d =45 mm, g, =0, 81, &= 0,76 xac dinh dugc ti s6 K /ec
va K./g, tai ranh then trén tiét dién nay

Ksles=1,76/0,81 = 2,2

K/e.=1,54/0,73 =2
Tra bang 10.11 tng véi kiéu lip d6 chon o, = 600Mpa va duong kinh tiét dién nguy hiém ta
tra duoc ti sd

Koles = 2,75

KJ/e, = 2,05
Xac dinh cac hé $6 Kyq va Kgtheo cong thirc 10.25 va ct 10.26

(KG x—lJ (Kr x—lj
86 St
K = K =

of ST K VaK K

y y

K, =223 K, =208,
Véi truc thép Cacbon =>y, =0,05 ; . =0 Hé s6 an toan chi xét riéng tng suét phap s.theo
ct 10.20
5, = o, _ 261,6 _147

Kg.o,+y, .0, 223.8+0,05.0
Hé s6 an toan chi xét riéng tmg suét tiép s.theo ct 10.21

T, B 1517 B
Kg.z,+v,.7,, 2,089+0.2,65
Hé s an toan s theo ct 10.19
s=s,.5 /s’ +s? =8454/84%+54* =45>|c]=15...2,
Truc tai tiét di@n lép banh réng thoa méan vé do bén moi.
* T inh toan kiém nghiém do bén cuia then:
Kiém nghiém do bén cua then.

5 =

07521, 1]

Do bén dap cong thirc 9.1: o, =0,750, = INCEE
AU
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D6 bén cit theo cong thirc 9.2: 1, = 0,751, = 07521, [z.]

dl,.b
Tc
d (mm) | I (mm) bxh ti(mm) | T(Nmm) | o4(MPa) | (MPa)
70 105 20x12 7,5 983650 55 12,3

Theo bang 9.5véi tai trong [c4] =150 (Mpa) va [t] =60+90 (Mpa) .Vay moi ghép then thoa
man do bén dap va do bén cat.
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PHAN V: THIET KE GOI D& TRUC

I.Chon 6 ldn

Ca ba truc déu khong ¢ luc doc truc, do do ta chon 0 bi, d& chan dé lam géi da truc

a.Chon é lin )
Véi trycl : d=45 mm s6 vong quay n = 730 v/p
Ta chon so bg theo bang (P 2.7)[1] :

Ki hiéu DBuon
5 d, mm D, mm B, mm R, mm kinh bi, C, kN C,, kN
mm
309 45 100 25 2,5 17,46 37,8 26,70
b.Kiém tra khd ning tii
Kiém tra tai trong dong : ) i
Tai trong hudng tam :ta chon goi c6 luc 16n hon dé tinh
_|n2 2 _
Rl_\/R 1x +\/R 1y =1350
D6i voi 6 bi d5 : Q=R =1350N =135kN
Q- tai trong dong quy udc, kN
L- tudi tho tinh bang triéu vong quay
Goi Ly, 14 tudi tho ctia & tinh bang gid thi : L, = —— (11.2)[1]
=L =432
m- bac ctia duong cong mdi, m =3
C, =Q.YL =1,35%/432 =10 < ¢ = 26,2nén & ta chon dii bén
c.Kiém tra tdi trong tinh :
Q=c, o (11.18)[1]
Q=F, = 1,53 < C, = 17,9 Vay 6 du bén tinh
Véi truc2 :d = 40 mm, n = 270 vong/ph
Ta chon so b theo bang (P 2.7)[1] :
Kihi¢u | d, mm D, mm B, mm R, mm Dbuon C, kN C,, kN
0 kinh bi,
mm
308 40 90 23 2,5 15,08 31,9 21,7
R, = [Ry” +Ryy% = 5253 N
Dbi voi 6 bi @5 : Q =R,, = 5253 N = 5,253 kN
Cy=QAL RN
Q- tai trong dong quy wdc, kN
L- tudi tho tinh bang triéu vong quay
Goi Ly, 1 tudi tho ctia b tinh bing gio thi : Ly, = —— (11.2)[1]

= L = 86,4

60n
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m- bac cta dudong cong mdi, m =3

C, =Q.L =5,2533/86,4 = 23< ¢ = 31,9nén 4 ta chon dii bén
d.Kiém tra tdi trong tinh

Q = C, (11.18)[1] 9 .

Q =F, = 5,253 < C, = 21,7 Vay 6 du bén tinh

Véi true3 :d = 65 mm, n = 33,4vong/ph

Ta chon so bd theo bang (P 2.7)[1] :

Kihi¢u | d, mm D, mm B, mm R, mm buon C, kN C,, kN
0 kinh bi,
mm
312 60 130 31 3,5 22,23 64,1 49,40

R, = [Ry” +Ry,% = 11690 N
DP6i v6i 6 bi dd: Q =R,, = 5253 N = 11,69 kN
Co=QAL (Lo
Q- tai trong dong quy wdc, kN
L- tudi tho tinh bang triéu vong quay
Goi Ly, 14 tudi tho ctia 6 tinh bang gio thi : Ly, = ot 11.2)[1]

60n
=L=173
m- bac cua duong cong mdi, m =3
C, =Q.YL =11,693/17,3 =30 < ¢ = 72,4nén & ta chon di bén
e.Kiém tra tdi trong tinh :
Q = C, (11.18)[1] 7 ‘
Q=F,=1169 < C, = 56,7 Vay 6 du bén tinh

I1.Cdc phwong phdp c6 dinh 6 trén truc va trén vo
hop

1.C6 dinh 6 trén truc:

Vi khong ¢6 luc doc truc 16n nén ta chon phuong phép dém chan mat dau
Kich thu6t tra bang 8-10, 8-12 [11]

2.C6 dinh 6 trong hép

bat vong ngoai ctia 6 vao gilra mat ty cua nap 6 va vai 16 trong hdp

II1. Chon kiéu ldp va cdu tao Idp 6
+ Lép 6 lan vao truc theo hé 13, kiéu T26
+ Lap 6 lan vao vo6 theo h¢ truc, kiéu L16

1V. Ong 16t va ndp 6.
* Ong 16t duge che tao bang gang GX15-32
C0 hai loai nap 6: Nép 6 kin va nip 6 thung dé truc nip xuyén qua.



HS trog 6n tap [PE CUONG CHUONG TRINH PAI HOC]

Dbi voi ndp 6 kin 14y bé mit c6 duong kinh D 1am chuin dinh tan theo kiéu lap L16, L36. Két
cau duoc trinh trong hinh v¢.

Z

7
: m

+ B& mat tiép xtc cta nap v4i ddu mat kep chat can dugc gia cong dat do nhin >V3
+ Kich thudc chd 1ap nap tra bang 10-10b

- Céc tam 15 nap 1ay cach mép 16 mot khoang bang (0,8+ 1)d3; d3- duong kinh vit.
- Puong kinh ngoai cua mat bich: Db=D + 6= D + 4,4d3

- Chiéu dai bich np 6 13y bang (0,7+ 0,8) chiéu dai vo hop.

- Tri s6 d3 va s6 bu 16ng 13y theo bang 10-10b dugc M8, M10, s6 bu long 14 6.

Truc I: d3=8; DIb=80+4,48=1152 [mm]
Trucll: d3=8; DIIb=90+4,4.8=1255 [mm]
Truc III: d3=10; DIlIb =140+ 4,4.10 =184 [mm]

V.Cé6 dinh truc theo phwong doc truc
So db nguyén Iy nhu hinh vé:
v\
< L F

W=l

Truc dugc co dinh bang cac nap 0, vong trong 6 dugc ty 1én vai truc, vong ngoai dugc ty 1én
nap 0. Ta chi cd dinh mgt dau con dau kia “tuy dong.

VI.Béi tron 6 ldn
B6 phan 6 lin duoc boi tron bang md, vi van toc bd truyén bé nén dau khong thé ban toé 1én
trén duogc.
M& dung boi tron chon trong bang 8-28[11], nhiét 6 1am viéc 60+100°C va sd vong quay <
1500 vg/ph chon m& T
Luogng m& cho vao 1an dau trong b phéan 6 theo qui dinh:
+ 86 vong quay nho va trung binh, mé 1ap du dudi 2/3 thé tich réng ctia bo phan 6.
+ Vong quay 16n: Dudi 1/3 + 2/3 thé tich trén.

VIIL.Che kin 6 Idn
Pé che kin cac dau truc ra, tranh sy xam nhap cua bui, tap cht, ngan mod chdy ra ngoai
ta dung vong phot.
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Tra bang 8-29 dugc;

Truc I: D =100 [mm]

=d=75[mm]; d, =76,5 [mm]; d, = 74 [mm]
a=12 [mm];b =9 [mm];So= 15 [mm]

Truc II: D=90

=d =70 [mm]; d, =71,5 [mm]; d, = 69 [mm]
a=9[mm];b =6,5[mm];So=12 [mm
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PHAN VI: THIET KE VO
V6 may duoc dic bang gang xam. Nhitng noi cin yéu cau vé do ctng thi 1am thém gin chiu
luc.
Céc kich thudt so bd dudi day duoc tra trong bang 10.9[11]
+ Chiéu day thanh than hop (vo may)
6 =0.025.A +3=0,025.240 + 3 =9 [mm]
14y8 = 9 [mm]
+ Chiéu day thanh nip
8, =0.02.A +3=0,02.240 + 3 = 7,8[mm]
lays, = 8,5 [mm]
+ Chiéu day mit bich dui ctia than hop
b=15.6=159=135[mm]
+ Chiéu day mit bich trén ciia nip hop
bl=15.5,=15.8,5=12,75[mm]
+ Chiéu day mat dé
phan khong co phan 16i: p=2,35.8 =2,35.9 = 21,15[mm]
+ Chiéu day gan ¢ than hop: m=0,9.6 =0,9.9 =8,1 [mm]
+ Chiéu day gan ¢ nap hop: m1=0,9.81=0,9.8,5=7,7 [mm]
+ Puong kinh bu 16ng nén:d,, = 0,036A + 12 mm = 20,64 mm
+ PBuong kinh bu 16ng:
- O canh o: d, =0,7.d, = 0,7.20,64 = 14,5[mm]
- Ghép cac mit bich va nip than:
d, = 0,5.dn =0,5.20,64 = 10,3[mm]

- Ghép nip 6: dy =8 [mm] (M8)
- Ghép nip ctra tham: d, =8 [mm] (M8x12)
+ khoang canh C, tir mit ngoai cia vo dén tdm bu 16ng: €, =14[mm]
+ Chiéu rong mat bich k:
k=C,+C,; €, =12[mm]
= k=14 +12 = 26[mm]
+ Kich thudc phan 10i: R;=C, =12[mm]
r; =0,2.¢C, =0,2.12 = 2,4[mm]
+ Chiéu rong mat bich chd 1ap 6: 1, =k + 2 =26 + 2 = 28[mm]
+ Puong kinh bu 16ng vong d:
Co A1.A2 =240. 240, tra bang 10-11b = trong luong 400kg
Tra bang 10-11a = chon loai M16
Khdi lwong 1 vit 0,295kg

A A A L+B
So luong bu long nén: n = So0
Chon so bd L = 500[mm]; B = 420[mm)]

500+ 420

Nn=———~=46

200
Tra bang 10-13 chon n = 6 bu long
*Kich thude nit thdo dau:
Nt thao dau ding dé xa dau khi can
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Day hop duoc lam nghiéng mot goc 1+2° vé phia thao dau, chd thdo dau dugc lam hoi 16m
xudng.

* Chdn dé: Mit chan dé khong 1am phang ma lam hai ddy 151 song song.

* Mat thong hoi: Dé thong hoi khi dau bi nong

* Chot dinh vi: Dung chdt dinh vi hinh tru dé dinh vi twong ddi gitta nap va than hop khi lap.
Pudng kinh chét: d =5[mm]

* Cira tham: D& quan sat cac chi tiét may trong hop va rot dau vao hop thi trén nap hop ta 1am
ctra tham (hinh v¢).

* Bu 16ng vong:Dé nang va van chuyén hop giam tdc ngudi ta dung bu 16ng vong trén nap.
Kich thudc bu 16ng vong chon theo khoi lugng hop giam toc.
* Mt dau: kiém tra mic dau trong hop glam toe
* Tinh todn va chon dau béi tron hop giam toc:
Muc dich cta viéc boi tron céc chi tiét may la dé bao vé bé mit céc chi tiét may khong bi i,
giam ma sat, hao mon, thoat nhiét, loc bui ban, giam tiéng on, dao dong.
Kha nang lam viéc va tudi tho cua may phu thude nhiéu vao viéc chon vat liéu bdi tron va 16t
Kin.
1) Vit liéu boi tron
Vit lidu boi tron 14 dau khoang va md, khi chon dau can tinh dén nhiét d6 dong dic, nhiét do
bdi tron.
2) Béi tron bg truyén banh rang
B truyén banh ring dugc bdi tron bang phuong phap ngam dau.
Chiéu sau ngdm dau & banh riang cip cham khoang 1/3 ban kinh banh ring 16n, banh riang nho
duoc boi tron nho banh rang 16n vung toé 1én.
Dung luong boi tron phai 1y dii 16n dé dam bao boi tron tdt.
Nhiét d dau béi tron <90°C
Chon loai dau béi tron:
+Vat liéu banh rang 1a thép
+Thuong hoa, van tdc vong 2,5+ 5
+Gi6i han bén kéo: 470 -+ 1000 [N/mm?2]
Tra bang 10-17 va 10-20 ta chon duoc dau MC-14.
Trong hop giam tdc c6 dung vong chan dé ngan cach dau trong hop va md trong 6.
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