1.0 néi dau

Trong thOi dai ngay nay, nén khoa hoc tién ti€n dang phat tri€én
manh mé trén toan thé gidi. Cdc may méc cang trd nén phO bi€n va
tUng budc thay thé dan con ngudi trong nhiing cdng viéc phic tap,
nguy hi€m.

DPdng va nha nudc ta da chi rd muOn kinh t&€ nudc nha phit tri€n
phdi xem khoa hoc kY thudt 13 then chOt. Va v&i mOt nén cong
nghiép phit tri€n va hi€n dai thi doi hdi chiing ta phdi ché tao
dugc nhitng mdy méc phuc vU cho cdc nganh sdn xudt ciing nhu
trong sinh hoat.

Trong bOi cdnh d6 nganh cdng nghi€p ndng cang trd nén can thiét
va quan trong hon bao gi0 hét. Nganh ché€ tao may néi chung va
viéc thi€t k€ nguyén 1y mdy 1a rat quan trong. Viéc thiét k€ két
hgp gilra tin hoc va vé tay truyén thOng gitip ta truc quan hon vé
nguyén 1y 1am viéc cla mdy. d6 4n nguyén ly may | s€ gitip sinh vién
lam quen va tim hi€u bd mon nguyen ly may sau sac hon.

Sau mOt thOi gian 1am viéc cling v&i su gitp dO cUa cic thay
cd gido va ban be cOng v3i su nd luc clia ban than , em d3 hoan
thanh d6 4n mon hoc v4i dé tai “thi€t k€ nguyén 1y hoat dOng clia
dOng co dOt trong song hanh”.

Vi thOi gian c6 han tai li€u ciing nhu trinh dO ban than c¢6 han do
4n cUa em khong tranh kh@i nhlng sai s6t , em rat mong nhan dugc
nh{ng su chi bdo gép y cla thay cd.

Em xin chin thanh cam on.

Sinh vién :

TRUONG DINH BAN



PHAN 1 CAU TRUC VA PONG HOC CO CAU

A TONGHGQPCO CAU
1. phan tich cau tric cO cau.

CO cau chinh clia ddng do dét trong 4 kY néi chung va cO cdu dOng co dbt trong
hanh néi riéng 1 cO cdu tay quay con trugt. Diing c0 cdu nay trong dOng cO d€ bi€n
chuy€n d0ng qua lai clla dOng cO thanh chuyén ddng quay cUa truc khuyu va tlr
chuy€n dOng nay d€ dan dén may cong tic.

Vay trong dOng cO d6t trong song hanh nay khau dan (truc khuy) c6 chuyén
d0dng 12 chuy€n dOng quay ma gid thi€t 1a quay déu v&i sO vong quay da cho . Con
trurgt 3 va con trugt 5 (piston) chuyén dOng tinh ti€n thang . Thanh truyén 2 va 4
chuyén dOng song phang . N6i tém 1ai d6i vdi ddng cG d6t trong nay piston 1a khau
phat ddng né truyén chuy€n dOng cho thanh truy€n 2 hay thanh truyén 4 va truyén ti€p
chuy&n dOng cho truc khuyu quay.

2 .bac tu do clacOcdu.
Ta c6 cdng thlc tinh bac tu do clla cO cau la:

W=3n-(c+2t)+Rtd-S
W: sO bac tu do cla cO cdu
n=5 :s0 khau ddng
t=7 : s6 khGp thap
c=0 : s6 khdp cao
Rtd=0: sO rang buQc thu dOng
S=0: s6 bac tu do thlra .

W= 3.5-(0+2.7)+0-0=1.
Vay c0 cau c6 mOt bac tu do.
2. Khau dan va phén loai cO cau.
TU Iugc do cO cau ta thdy khau 1 quay quanh kh@p 01 vGi van tdc géc 1 va ta chon
khau 1 1am khau dan .
Phan loai co cdu .
Ta thdy c0 cdu bao gbm khau 1 va 2nhém a xua loai 2
Nhém 1: gdm 2khau- khau 2 va khau 3
Nhém 2: gbm 2 khau — khau 4 va khau 5
pay 14 cO cdu loai 2




C

4. Xdc dinh c4c thong s6 c0 bdn cla cO cdu :
Xdc dinh hanh trinh H clla cO cau
TU thong sO di cho ta c6 :
90
H =2R =90 (mm) R = = 45
2
taco: R 1

L =3,4.45=153 (mm)
L 34

5. Dung c0O cau gid tri thuc
DE& vé dugc co cdu ta chon doan bi€u dién vai ti 16 xich chiu dai L=

doan bi€u
dién
0,045
= =0,0009
50
bdng 1 kich thudc céc khau

DPoan biéu dién 0,A AC AB CD

Gid tri thuc 0,045 0,09 0,153 0,153
Gid tri bi€u 50 100 170 170
dién

CACH DUNG CO CAU :

V& dudng tron tim O dudng kinh 100 mm . Trén duOng tron 1y mOt di€m A. tir A vé
cung tron ban kinh AB ¢6 d0 dal L=170 mm . cat duOng thang dlng tai B. Ta dugc co




cau tay quay con trugt OAB. Trén duOng tron c6 dudng kinh 100mm 1dy dI€m C doi xUng
dI€m A qua tAm 0 (duOng kinh AC chinh Ia tay quay) v& cung tron duGng kinh CD v&i d6
dal =170mm. Ta ciing dd dung dugc cO cdu tay quay con trugt OCD.

E B1 D1
b2 d2 Bs Ds

bs Ds B7 D7
bas da Bs De

HO! §a VPTRY

B PHAN TIiCH PONG HOC CO CAU



1. HOA PO V| TRi

Vi cO cdu da dung dugc ta thdy tay quay AC c6 trong tam O, va quay quanh O, tao
thanhduOng tron dudng kinh AC . trén duOng tron ta chia duOng tron thanh 8 phan bang
nhau Ung v&i cic dIEm (U A, ; As; As; Ay As; Ag; A Ag. (céc diém tUr C,..Cy 1an 1ugt
d0i xUng). V&i 8 vi tri trén xi lanh thi ¢6 2 di€m chét d6 1a d6 12 vi tri 1 va vi tri 5. Do
dOng cd 1a song hanh nén piston 3 va piston 5 cting & nhitng dI€m chét. Piston 3 & trén thi
piston 5 & dudi va ngudgc 1ai. G trén ta g0i 1a dI€m chét trén con & dudi ta g0i 1a dIém
chét dudi.

2. HOA PO VAN TOC

Chon ty 1€ xich van tOc 1. L()A 1.01 A. L
v = =
Pa1 Pal
dé€ tién 10i ta chon Pa ;= O,A v= 1. L

Ta 1an 1ugt v€ hoa db van tdc cho 8 vj trf :

2 1n
Tacé: 1= = 324,47 (Rad s)
60
v=1324,47.0,0009= 0,292 (m mm)

Vai=Va= 1. 0A=32447.0,045= 14,6
Ve:=Va + Ve (1)
Vez=Ve,  (2)
Dua vao 2 phuong trinh trén ta c6 th€ xéc dinh dugc Vg, vé€ dudc hoa db van tdc vi :
Vs, di bi€t phuong chiéu va dd 16n .
Viaaz bi€t phuong vuong goc vai AB.
Vg2 c6 phuong thang ding
Ta chon dI€m P 1am gbc hoa d6 van tOc , dung pa, bi€u dién V,; = VA, ¢6 chi€u ciing
chiéu quay v8i | tUrdléma, a, ké phuong cla véc tG Vipyar tU gOc P ké phuong cla
Vg3 = Vg, hai dudng thang nay cat nhau & dau d6 chinh 12 dI€m b, b; ndi pb ta c6 véc
topb;  pb, bi€u dién van tdc clia dIEm B.
Xét nhém axua (4-5)
Vci=Ve=  Loc =324,47.0,045= 14,6
Vi phuong vudng géc oc va c6 chiéu theo chi€u .
Xét dIém D:



Vb4 =Vps=Ves + Vaups (%)

Vb4 : c6 phuong 1a phuong trugt cUa piston5, dd 16n chua xdc dinh dugc.

Vups : €6 phuong vudng géc vGi CD dd 16n chua xé4c dinh.

V¢, @ d3 xdc dinh cd phuong chi€u va do 16n.

Ta thdy (¥) c6 2 an ta diing phudng phap vé d€ gidi.

Ta chon dI€m P 1am gOc hoa d6 van tdc , dung pa; bi€u dién V¢, = Vey ¢6 chi€u ciing
chiu quay vGi | tUdlémc, c4ké phudng cla véc t0 Veyps tU gdc P ké phuong cla
Vbs= Vpy4 hai dudng thang nay cat nhau G dau d6 chinh 1a dI€m ds  d, ndi pd ta c6 véc
topd;  pd, bi€u dién van tdc cla dIém B.

Ta c6 th€ thdy rang

14,6

Vei=Va= Loc=Vai=Va= Loc. L= =50
0,292




Viui |1 2 3 4 5 6 7 8
P, 50 50 50 50 50 50 50 50
Vv 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6
al-2
Pb2_3 0 43,29 50 27,48 0 27,48 50 42,87
Vv 0 12,64 14,6 8,02 0 8,02 14,6 12,52
b2-3
P ) 32,53 44,41 32,5 40 32,5 27,84 32,5 42,87
VS 9,5 12,97 9,49 11,68 9,49 8,13 9,49 12,52
s2
) 95,42 68,98 0 68,98 95,42 68,98 0 68,98
Pd4_5 0 27,76 50 42,87 0 43,3134 | 50 27.838
V4 0 8,1 14,6 12,65 0 12,648 14,6 8,129
4-5
C4 d4 50 36,1457 | O 36,1457 | 50 36,1457 | O 36,1457
Veud 14,6 10,5545 | 0 10,5545 | 14,6 10,5545 | 0 10,5545
4Uy
bzaz 50 36,1457 | O 36,1457 | 50 36,1457 | O 36,1457
Vv 14,6 10,5545 | 0 10,5545 | 14,6 10,5545 | 0 10,5545
B2A2
A 95,42 68,98 0 68,98 95,42 68,98 0 68,98
Ps4 32,5 40,72 32,5 44.4 32,5 43,31 32,5 27,84
Vs 9,49 11,89 9.49 12,97 9,49 12,65 9,49 8,13
4

3. HOA PO GIA TOC

Xic dinh hoa d6 gia tOc tai vi tri sO 2 va vi tri sO 4

Xét dIém A ta they
da, =da,= da'=
c6 chiéu tU A hudng téi o
xét dIém B:
dB,

AdA, =4737,64 m/s

anB2A2 =

= aB3: aA2+ anBzAz + athAz ()

chiéutlr Avéo

2. LAB =(68,98). 0,153 =728,01 (m/s?>) chiéutUB vé A

d'B,A, chua biét d6 16n , chiéu vudng géc AB

dB, d0 16n chua xic dinh phuong thang dlng theo phudng trugt clia piston.

Loa = (324.47)2. 0,045 = 4737,64 (m/s?)




Ta thdy () c62 an do d6 ta gidl bang phuong phéap vé .
Xét dIém Ctacé | = const do d6

dc= dc.= AC= 2,.LO0C =(68,98)% 0,153 = 728,01 (m/s?) c¢6 shiéu tU C vé 0
xét dIém D

co aD4: aDs = aC4 = a“C4D4 = atC4D4 ( )
dD, c6 dd 16n chua xédc dinh. C6 phuong ciing thang dUng theo chiéu trugt cla piston 5
d'c.D, ¢6 d616n = ,.LCD =(68,98)>. 0,153 = 728,01 (m/s).

d'C, D, c6 dd 16n chua xéc dinh , phuong vudng gée vdi CD

ta they () chi con 2 an do d6 ta ding phuong phip vé d€ gidi.
/ PHUONG PHAP VE:
chonti1é xich giatbc ,= % L=(324,47)". 0,0009 = 94,75

ta chon mOt dIém  1am gbc hoa d6 gia tOc dung véc t0  a’ ;= a,bi€u dién Aa,;=Aa, tU
miit &, dung véc td n ¢6 phuong song song AB chiéu tir B vé A d€ bi€u dién A"ga, tU
miit véc t0 n tabi€u dién véc td A'a, > bang cich dung mOt doan thang vudng géc vGi
véc t0 n dudng thang nay cat truc thang dling & dau d6 chinh 12 dI€m b, bs can phal
tim. doan b, b bi€u dién véc to gia tbc Apr= Apy.

TU tadungvéctd cl= c4 bi€udién cic véc to Ac=Ac, tUr miit ¢ ta dung véc td cin
biéu dién véc td gia tOc a"cip. . tUrmit n ta dung mdt doan thang vudng géc vdi cin cat

truc thang dUng & ddu d6 chinh1ady;  d'scan tim .
Xdc dinh vi tri khéc cling tuOng tu.



BANG THONG SO CAC GIA TRI .= 94,75
Vi trf 2 4
djn 50 50

o 4737,5 4737,5

Al2

b5 35,3553 35,01

: 3349,92 3317,2
ad B2A2
am 7,3552 7,3552
A" As 696,91 696,91
nb, 34,4015 34,4015
a'p2az 3259,54 3259,54

S, 42,1678 42,1678
as, 39954 3995.4

dus 35,01 35,3553
Apas 3317,2 3349,92

Clu 50 50
ac iy 4737,5 4737,5
nc 4 7,3552 7,3552
A" ps 696,91 696,91
ndas 34,4015 34,4015
e ups 3259,54 3259,54

S, 42,1678 42,1678
as, 39954 39954




) 21894,87 21894,87

s 21894,87 21894,87

PHAN TICH LUC

G, G, 16
Tacoé:m,=my= = = =1,63 (kg)
9,81 9,81 9,81

G; Gs 19
m, = my= = = =1,94 (kg)
9,81 9,81 9,81
Jsz m.l
ta lal co LSQKZ = = = 36,43 (mm)

2

m2.1A252 121'111’[10,351
tadd xdc dinh dugc tim va dap KcUa khau 2

tUr hoa d0 gia tdc ta c6 : ds, = dsoaxt das

nhén cd 2 v€ cla phuong trinh v4i (-m,) ta dugc

-mas, = -m, ( Asrar+ Aaz)

P', =-m,.ay 1aluc quén tinh tinh ti€n cla khau 2 va lyc nay c6 dIém dat @i S, va c6

phuong song song vGi thanh truyén 0A

10




P’ = -m,. Qspa2 1a thanh phan quén tinh cUa khau 2 trong chuy€n dOng quay quanh dI€m

A n6 c6 dIém dat tai K va theo chi€u agyas

Pq3

ta
Ps

] dung
G:

hoa

nhém axua tao b6éi khau 2 va khau 3

a'goas ba o 353553.94.75

tacé = = = = 21894,87 (rad/s?)

LAB LAB 0,153

Do d6 atszAz = 2. Lasg, = 21894,87 .0,05355 =1172,47 (m/s?)
a'sop0 = 22. Lazsy = 0,05355. (68,98)* = 254,8 (m/s?)

A

vay : asar =a'sa0 ) (@'s2n) =

ta gid s&t dIém dat cUa luc qudn tinh Py, 1a dIEm T thi ta xdc dinh dI€m T nhu sau:

11



tai trong tAm S, cUa khéu 2 ta k€ phuong song song v3i OA. tai tam va dap K, ta ké

phuong song song vGi gia tOc asya. . 2 phUOng nay gdp nhau & dau thi d6 chinh 1a dIém
datlyc T
tach nhém axua 2-3 dat cic 1uUc ta c6 phuong trinh can bang luc :

R()3 + Pq3 +P3 + G3+ G2+Pq2 +R1_2 = O ( )

Xéc dinh 1uc tdc dOng Ién piston (3) P; .
DE xic dinh 1uc nay ta phdi dua vao bi€u d6 cong va qua trinh 1am viéc clla dOng co . Ta
biét
c sau 2 vong quay cUa truc khuyu dOng cO hoan thainh md chu kY sinh cong.
Vay khi piston (3) di tr di€m chét trén B, xudng di€m chét dudi Bs 1a hanh trinh hit. TU
Bsdén By, 12 hanh trinh nén . tU B,y d&€n Bisla hanh trinh n6. TU B,sd€n B, 12 hanh trinh xa.
vi day 1a dOng cO dOt trong song hanh do d6 :
Vi vi tri s6 2 & vong quay th& nhat P; Ung vGi dp suat 3,3 N/cm?
D? 3,14.8,2*

Tacé P; = .33= .3,3=175,77 (N)

4 4
chi€u cla P; dI 1én vi ngugc chi€u vdi chi€u chuyén ddng cla piston.
Ta thdy ( ) con 4 an d6 1a chi€u va d0 16n clia Ry; va R,
d€ kh(r ti€p an cla phuong trinh ( ) ta phan tich:
Ri» =R",+R',

Va ta viét phuong trinh md men cho dIé€m B ta dugc:

12



M; =-R'.l + Pohy- Go.h, 0.
68,74.81,896 — 23,5945 .16
- RY21+Pp=G,h, R,= = 30,89
170
vGi nhém A xua dugc tach ra tU khau 2 va khau 3 thi phuong trinh 1uc dugc viét 1ai la:
Ros + Py3 +P5 + Gs+ Go+Pp +R" 2+ R =0 ( )
Ry;3 ¢6 tri sO chua xdc dinh phuong vudng géc v&i phudng truot cla piston 3.
Pic6 trisd: Py =68,59 (N).
C6 chiéu véi chiéu cla  d;,
P; c6 tri s6 : Py = 175,77 (N) . ¢6 phudng thangding c6 chiu hudng 1én
G; =19 hudng thang dUng xubng dudi.
P c6trisG: Po= -1,63.42,1702 = - 68,74 (N).
Cung phuong ngudc chiéu vdi asy.
G, c6tri s6 : G, =16 c6 chi€u hudng thang dUng xudng dudi.
R', cotris6: R', =23,5945 (N). c6 phuong vudng géc vGi AB chi€u nhu hinh vé.
R", ¢6 tri s& chua biét c6 phuong vudng géc véi R'y, . do d6 phudng trinh () chi con 2
an 1a gid tri cla Ro; va gid tri cla R" .
Ta tdch nhém axua th( 2 gdbm khau 4 va khiu 5. hoan toan tuong tU nhu' nhém th(¥ 1 ta c6
phuong trinh cin bang luc cla nhém 1a:

R()5 + P5 +Pq5 + Pq4 + G4 + G5 + Rt1_4 + Rn1_4 = 0 ( )

13



Téch riéng khau 4 va viét phuong trinh md men cho dIém D.
tac6: Mp =Gy.hy+Pgh; - Ry4.1=0
16.23,6 + 67,14.51,71
R', = = 22,64
170
Vi vi tri B, piston 3 dang G hanh trinh hiit thi piston 5 @ hanh trinh nén ta déng sang d0 thi
cong ta dugc gid tri dp sudt1a 1,027 ps= 54,208 (N). c6 phudng thang dlng chiéu
hudng xubng.
Pq4 =-my. ags = - 1,63. 41,19 = 67,14 (N). chiéu ngudc vOi agy

Gs c6 tri s6 : Gs = 19 phuong thang dng chiéu huéng xudng.

G; c6 tri s6 : G4 = 16 phuong thang dUng chi€u huéng xudng.

14
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B:1 D1

bz d2 Bs Ds

)\ bs D3 Bz D
ba da Bs De

R".4 tri sO chua biét, c6 phuong vuong géc vGi R\, .
vay phuong trinh () con 2 &n d6 1a tri s6 cla Ros vaR" 4 .

ta gidi dugc bang phuong phap vé.

Gid tri thuc 65,97
Chon ty 1& xich: , = = =1,3194
doan bi€u dién 50

BANG BIEU DIEN CAC THONG SO

Vi tri 2 Vit 4

Gi4 tri thuc Gia tri biéu Gi4 tri thuc Gia tri biéu

dién dién

16




P; 175,77 133,22 175,77 133,22
Py 68,59 51,99 67,92 51,84
G, =Gy 16 12,13 16 12,13
G; =G; 19 14,4 19 14,4
Ros 62,56 47,4173 127,52 96,6519
R, 30,89 23,42 32,13 24,35
R", 267,07 202,42 49,58 37,58
Ps 54,208 41,086 733,69 556,08
Py 67,14 50,89 68,43 51,86
Pgs 65,97 50 67,33 51,03
R' 14 22,64 17,16 39,54 29,97
R" 4 220,76 167,32 666,55 505,19
Ros 31,08 23,556 140,38 106,4

17




P
Pq3

-Tinh md men cin bang cUa khau dan (theo 2 phudng phap c6 di€n va don ju cOp ky)
nhém axua 2-6
+) M, —R,.38,63. L. —R4.2496. =0
M, = (203,78.38,63 + 387,33.24,96 ) . 0,0009 = 15,79

+) M, = (Ps+P;; - G3) 42,87 -G, . 37,98 + P, . 18,29 +
+Gy . 33,26 + (Gs+ Ps+ P, ) 28,29 + Py, . 13,61 =
=(132,22+51,99 — 14,4 ) 42,87 — 12,13 . 37,98 + 52,1 . 18,29 + +12,13.
33,26 + (14,4+268,04 + 50 ) .28,29 + 50,89 . 13,61=
=16,23

16,23-15,74

100=2,71

16,23
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nhém axua 4 - 8
M, + Ry .15,3. 1 —R4.41,69. =0
M, =(42,96.707,57 - 59,48 . 14,3 ) . 0,0009 = 26,59
+) My = (P3-P3 - G3) .26,6 - G, . 33,72 + P, . 0,80 +

+ Gy . 36,99+ (Gs+ Ps- Py ) .40,87 —17,75. Py = 26,79

26,79 — 26,59
= .100=0,75
26,79
THIET KE BANH DA

Khi lam viéc dudi tic ddng cUa cic luc mdy s& c6 mOt chuyén dOng nhat dinh goi 1a
chuy€n ddng thuc clla may dudi tic dOng cla cdc Iuc 1a mOt van dé co ban cla dOng luc

hOoc mdy.
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Vi chuy€n dOng cUa cic khau trong may phu thuOc vao chuy€n dOng cic khau dan .nén
mudn bi€t chuy€n dOng thuc clia mdy chi can xac dinh chuy€n dOng thuc cla céc khau
dan .trong thuc t€ khau dan chuyén ddng khong déu do tic dung cUa nhi€u yéu té.

MOt trong nhitng phuong phap 1am déu chuy€n dOng clia mdy latinh toan thi€t k€ banh da.

1 vé& do thi mdmen dOng thay thé :

Mdtt= (Pka)/ 1 = { (Gs P3;)hy G,h, Gsh; (Ps Gsohg

Cach lam xoay hoa do van tdc dI 1 géc 90° roi dat cic Iuc vao niit cic véc tO van tdc
cac dI€m dat Iuc va 18y mé men theo phuong phap don ta dudc tri s6 mé men dong
thay thé tai céc vi tri.

TRI SO CUA LUC TAC PONG P

Vi |1 2 3 4 5 6 7 8

Ps 0 133,22 | 174,19 (133,22 |0 54,208 | 225,23 | 556,078
Ps 0 54,208 | 225,23 | 556,078 | 0 2111,34 | 2111,34 | 675,627
Vi tri 9 10 11 12 13 14 15 16

Ps 938,49 | 2111,34 | 2111,34 | 675,81 |0 174,185 | 174,185 | 174,185
P; 0 174,185 | 174,185 | 174,185 | 174,185 | 174,185 | 174,185 | 174,185
Ta c6 bang tri s6 mé men thay thé.

Vitri |1 2 3 4 |5 IG |7 E
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hy(mm) | 0 4287 |50 27.84 0 4331 50 42,87
h(mm) | 0 37,98 32,5 32,72 0 32,72 32,5 37,99
hy(mm) | 0 3326 | 325 37,99 0 38,55 325 | 32,72
hy(mm) | 0 28,28 50 42,87 0 27,84 50 27,84
M.y 0 6606,24 | - 0249,94 | 2782941 |0 -92664,69 | 105,15 | 42928,94
Vi tri 9 10 11 12 13 14 15 16
h, 0 43,29 50 27,84 0 43,31 50 42,87
h, 0 38,5 32,5 32,72 0 32,72 32,5 37,99
h; 0 33,26 32,5 37,99 0 38,55 32,5 32,72
h, 0 27,76 50 42,87 0 27,84 50 27,84
M.y 0 86,359 102,848 -25275 0 -12099,95 17418,5 | 12597,34
Vé d6 thi M., t& nhiing gid tri tim dugc
Truc tung bi€u thi Mctt véi ty 1€ xich = 1 (Nm/mm)

Truc hoanh bi€u dién géc

vOi ty 1€ xich

b)vé do thi cong A.,A; vA md men phat ddng M,

=0,0628 (rad/mm)

Tich phan do thi M.tt ta duwgc d thi céng cdn , chon cuc tich phan H=70 mm

A= M-

Phuong phap tich phéan :

.H= 1.0,0628.70=4,396 (Nm/mm)

Trén truc hoanh cla dé thi M.tt chia 1am 16 doan bang nhau. tai cic trung

di€m cla cic doan déng song song vOi truc tung cat dudng cong tai cic dIém

a1,25,23,... , a5 trén dudng cong M.tt, 1dy mdt di€m H trén truc 0

cach o mot

khodng 70 mm goi la cuc tich phin ,tU cac di€m a,,a,,a;,...a,. ta déng song song truc

hoanh cat truc tung tai cac vi tri tuong Ung b,,b,,b;,..., by, ndi cdc vi tri twong Ung

nay v6i dau mit H ta dudc cic dudng thang cé6 do nghiéng khac nhau .

Trén bi€u do vé A, ciing chia truc hoanh nhu bi€u dé M.tt.
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TU di€m géc 1 va trong pham vi khodng chia ddu tién ta vé mét doan 1C, song
song Hb, cat duwdng thang song song v6i truc tung ké tir 2 tai C,. sau dé tir C, lai
1ap 1ai cho hét 16 khodng chia cudi cling ta vé duoc A, .

NOi di€m dau va dI€m cudi cla do thi cong cdn A=f( ) ta duoc do thi cong
phat déng A, =f( ) vi rang mé men ddng thay thé 13 hang s :M,=const (chua biét
tri s6 md men déng ). Nhung cong clla md men khong déi bang

Aq = M.
Nghia 1a cong cUa luc phat dOng A, ty 1€ v@i géc  ngoai ra , sau toan bO chu ky
lam viéccQla may , cong ddng bang cong can: Ag=A.

Vi vy dudng thang A, =f( ) sé ndi di€m dau va di€m cudi dudng cong A =f( )
(6 dau va & cudi chu ky A =A,).

Tri s6 clUa md men phat ddng xac diing bang cach vi phan do thi.
A=f( ).
Mu6n thé ,tir di€m p cla do thi M=f( ) ta ké tia song song v6i dudng thang

As=f( ) t6i cat truc M . Tung dO sé bi€u thi md men phat déng M, véi ty 1€ xich
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¢)Xay dung do thi déthi E=f( ):

E= A=A;-A..

Bang céach trir cic dO thi chi y rang n€u Ay >A, thi E duong va n€u A,

<A. thi Eam.Xiydungddthi E=f( )véityléxich ; = ,=4,396 L~
m.m

2) V& bi€u dé mé men quén tinh thay thé :Jtt

a)Vé do thi Jtt

Xac dinh dd 16n cla md men quén tinh thay thé déi voéi tat ca cac vi tri clla né

Theo cong thire :
2 2
Vv
Jtt=  my Jok —
k 1 1
]
Bién doi =771~ ta duoc :
ij v
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2 2 2
Vg 2 Vg 2 Vg 2 Vg
2 J 2 3 J 3 4 J 3 m 5
1 1 1 1 1 1 1
2
S5 T mp. N
1 1 1

Tacé: J; 1/12m.Ly 4> 0O
Js, 1/12myLag® 135833 (kgm?)
Js, Jg, 135833
Js, Js, Ul2myLyg 161667 kgm?)
m,=m,=1,63 kg : m;=m;=1,94 kg
=32447 ¢ .= ,=9542 4= 5=0
Vs, Vs, 325 ms Vs, Vs, 0
Cac k&t qua tinh toan doi vGi cic thanh phan cUa cong thic va toan bd, néu
trong bang . dua vao bang sO li€u xay dung do thi Jtt= Jtt ( )
Lap hé truc toa do vai ty 1€ xich ;= 0,7833kg.m*’mm
= 0,0628 rad/mm

Bang gia tri cla J

Vi tri 1 2 3 4
Vs 32.5 44.4087 32.5 39.9883
Vs 0 42.8726 50 27.838
Vsq 32.5 40.7216 32.5 44.3973
Vss 0 28.2846 50 42.8726

1 324.47 324.47 324.47 324.47
Vi tri 5 6 7 8
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2 95.42 68.98 0 68.98
3 0 0 0 0
4 95.42 68.98 0 68.98
Jett 117.50 61.50 0.12 61.49
Jett(ve) 150.01 78.51 0.16 78.51
Vi tri
Vs2 325 39.988 325 443973
Vs3 325 39.988 325 443973
Vs 325 44.519 325 39.9883
Vss 0 43.2688 50 27.838
1 304.47 324.47 324.47 304.47
2 95.42 68.98 0 68.98
3 0 0 0 0
4 95.42 68.98 0 68.98
Jett 117.52 61.51 0.10 61.50
Jett (ve) 150.04 78.53 0.13 78.51

b) Xay dung do thi khéining E = f(J;;) bang cach khur
va Jtt = f( ) .Sau dé6 khi xdc dinh cic dI€m Ung v6i céc vi tri ,ta ndi cac dI€m dé
bang dudng cong tron .ty 1€ xich ;va ; cua dudng cong khdi ning E = f(Jtt)

ciing 12 ty 1€ xich

¢)Xac dinh mé men quan tinh banh da.

g cUaduongcong E=f( ) va

cUa cic do thi

; cOa do thi Jtt=f( ).

Ta tinh van tOc géc cho phép 16n nhat va nhd nhat clia khau mot

Imax —

1l 1+% 1=32447[1+ 1/(2.125) ] = 325,77 (rad)




min = 1l 1-% 1= 324,47.[1-1/( 2.125)] = 323,17 (rad)

Tinh cic géc nghiéng ... VA4 ., hOp vOi ti€p tuy€n clia do thi .

E = f(Jtt) vOi truc Jtt.

J 0,7833
te( m) =5 w4l D=5 130e-(32447)°. (1+ 1125) =

E
= 9454,75 max= 82°F
J R 0,7833 ,
tg( mn)=5 " ol D=7547309g-(32447)°. (1-1/125) =
= 9304,68 min = 80°9’

Dua vio céc géc dé , ta ké cic ti€p tuy@n tuong Ung voi dudng cong E = f(Jtt) t6i
cat truc va do doan ¢ b gi6i han bai hai giao di€m cUa 2 ti€p tuy€n véi truc

tung( ):a_b= 824,14 (mm )
Cudi cung ta tinh dwugc mémen quén tinh clQa v Liing :
ab. 824,14. 0,783
Jo= = = 4,3(kg.m?)

tg( ma) - t8( i)  9454,75 -9304,68

Chon dudng kinh banh dala D= 0,7(m) kh&iluong cla banh da la:
4.Jq 4.43

M= = = 35,1 (kg)

D? 0,7)
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THIET KE BANH RANG

a) tinh toin d€ vé banh ringva vé dudng cong truot:
Thiét k€ cap banh ring hinh tru ,riing thang ,dugc cat véi ché do dich chinh
déu bang dao thanh riing c6 géc = ,=20",
.Bi€t mo6 dun m=3,5 mm va s ring Z,=15, Z,=22
Tra bang Ung vGi Z, va Z,c6 hé so dich dao: ,=0,775; ,=0,463; =0,19(hé sb giam
dinh ring)
Ta c6 hé s6 dich dao tdng : = + ,=1,238
1..=7.,+7,=37
Hé sd phanly: = - =1,238-0,19=1,049
Géc an kh@p ta dua vao phuong trinh idn khop:
inv [=2. c.tg /Zc+inv vei =20'
inv (= 2. tg20%Z¢ +inv20°=2.1,048.0,364/37 +0,014904=0,035524 tra bang ta duogc
1=26"22°
Thiét k€ phai thod mén :
-Mb dun chon theo tiéu chudn
-Ty xich cla ban vé phai sao cho chi€u cao ring 16n hon 50mm
-mOi banh riing vé it nhat 1a 3 ring dang trong giai doan in khép ,bién dang riing
phai bdo ddm ding duong than khai .
-tinh to4n va vé 1én ban vé cap banh ring dang in khdp:
+chi€u dai dudng in khép Iy thuyét
+chi€u dai dudng in khép thuc
+Chi€u dai cung in khép
+Hé s6 trung khép
+Chi@u day ring trén cac vong

+Bi€u dO hé s6 truoi bién dang ring , ,
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Khodng cach truc:
Ay =A=m.(Z:/2+ )=3,5.(37/2+1,049)=68,42159 (mm)
Tinh kich thudc cla hai banh riing:

-Budc ring trén vong chia  t=m. =3,5. =10,9949

-Ban kinh vong chia R,=m.Z,/2=3,5.15/2=26,25(mm)
R,=m.Z,/2=3,5.22/2=38,5 (mm)
- Bén kinh vong lin:  Ry,=R,.(142. /Z¢)=26,25.(1+2.1,049/37)=27,74(mm)
Ri,=Ry.(142. /Z)=38,5.(1+2.1,049/37)=40,68 (mm)
-B4n kinh vong c0 s&
Ry = R,.cos = 26,25.c0s20°=24,667(mm)
Ry; = Ry.cos , =38,5.c0s20°=36,178(mm)
Chi€u day trén vong chia :
Si=m /242 ,.m.tg (=3,5.3,14/2+2.3,5.0,775tg20"=7,47(mm)
S,=m /2+2 ,m.tg ,=3,5.3,14/2 +2.0,463.3,5.tg20°=6,6746(mm)
Ban kinh vong chin:
Ry=R,-m. (- ,) =26,25-3,5(1,25-0,775) = 24,5875 (mm)
R;=R;,-m .(f’- ,)=38,5-3,5(1,25-0,463 )=35,7455(mm)
Chiéu cao rang: h=m.(’+f’- )=3,5.(1+1,25-0,19)=7,21 (mm)
Ban kinh vong dinh
R, =R;; + h =24,5875+7,21=31,7975 (mm)
R,=R;,; +h =35,7455+7,21=42,9555 (mm)
D€ ki€m tra viéc thi€t ké ta tinh cic thong sO sau :
- hé s6 dich chinh ring nhé nhat dé tranh hién tuong cat chn ring
vOibanh1l: > .
17- 7, 17-15

= = = 0,1176

1min
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17 17
ma ;=0,775 thod min.

Véi banh 2: 2> 2min

17- 7, 17-22

2min = -0,2941

17 17

ma > =0,463 > -0,2941 » thod man

Chi@u day riing trén vong dinh:

R
cos ﬁ% =24,667/31,7975=0,77575 ; .=39,12°=39°7
el
5
St = 2Ru( 5 +inv - inv ) = 231,7975( 0,1423+ 0,014904- 0,13006-

1
0,000384 ) = 1,71078 > 0,3 .3,5 = 1,05 (tho@ min)

R
Cos o= R—O2=36,178/42,9555=0,8422 s =32,6247° =32°37
e2
Sy
Sa=2.Ra( o +inv -y ) = 2.42,9555.0,0867+0,014904-0,07043-

2
0,0002384) = 1,05 (thod min )

Chi€u day trén vong cO sO:

S
—4inv ) =2.24,667(7,47/52,5 + 0,01904) = 7,96 (mm)

Soi=2.Ropy(——
01 on( 2R,

S
So:=2.Ros( 2.132 +inv )
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=2. 36,178(0,0867 +0,014904) =7,35 (mm)

Hé s6 trung khép:
& &, R R. Asin
- 1.COS
0
24,667 23,16 68,418.0,457
- = 4,63

10,99.0,939
VAy v6i =4,63 va S,=1,05thod mdn 1,1vaS, 03m

1a di€u kién ddm bao su lam viéc tdt clia b truyén.
Céch vé bénh rang:
Vé bién dang ring:

TU di€m #n khGp P ta v& 2 vong tron lin ban kinh Ry, , Ry, , vé& 2vong tron cO s6 Rey, Ry
x4c dinh doan in khdp ly thuy€t N|N, , t&r N, dat mOt cung N,P’ trén vong cO sG Ry, ¢
chi€u dai bang doan N,P .Ta chia doan NP thanh b&n phan bang nhau : P1 = 12 =23 =34,
Sau d6 qua N, 4 dat thém cédc doan 45, 56 c6 chi€u dai béng céc doan trudc, tuong tur
cling chia cung NP’ thanh cdc phan bang nhau : P’I’ = 12" =2’3’ =34 =45 = 5°6". TU
cic di€ém 1°,2°,3°,4°,5°,6" ké cic ti€p tuy€n vGi vong cO sG Ry, , trén ti€p tuy€n dat nhing
doan 1’1°7; 2’277 ... béng doan 1P ; 2P ...... Néi cic diém P’ , 1°,2”" ...... ta dugc bién
dang than khai c(la banh ring 1. Bién dang con lai cla banh ring 1 dugc xdc dinh bang
cich xdc dinh chi€u day ring trén vong chia va trén vong dinh r0i vé d6i xUng vdi bién
dang ring trudc. Khi d6 ta v& dugc 1 ring ta ti€n hanh do budc ring trén vong chia roi vé
cic ring ti€p theo.

Lam tuong tu ta ciing vé dugc bién dang ring cla banh ring so 2

V& vong tron dinh ring: Dua vao ban kinh R.;, R, ta v& duogc vong tron dinh rdng, giao
di€m cUa cdc vong tron nay vOi dudng than khai xdc dinh dugc di€m tén cing cUa dinh
rang.

Vé vong tron chin ring:

TU ban kinh R, Ry, ta v& dugc vong tron chan ring, ta c6 R;; , R > Ry, Ry, song du thé
nao thi dang chan ring ciing gdm hai phan la phan than khai va phan chuyén ti€p. Trong
d6 phan chuyén ti€p 1a phan than khai vGi cung tron chin ring bang mot cung tron cé ban
kinh =0,2m=0,2 * 6 = 1,2 ta dugc doan chuyén ti€p chan ring. Sau khi v& dugc doan
chuy@n ti€p ta c6 mOt ring day dd 18y 1am mau dé€ vé céc ring ti€p theo.

1. VEé doan dn khép thuc va cung &n khdp . cung lam viéc:

Dua vao chi€u quay cUa banh ring chl dOng ta x4c dinh doan #n khép 1y thuyét NN, , xdc
dinh daon #n khGp thuc ab ( giao di€ém cla dudng in khp 1y thuyét vGi vong dinh cla hai
banh sé la doan dn khdp thuc .

Cung #n khép la cung trén vong tron lidn cUa 2 banh ring lin khong trugt v4i nhau trong
thOi gian dn khdp clla mOt doi ring : a,b; = ab,, phdn lam viéc cUa canh ring 1a phan
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canh ring ti€p xiic nhau trong qu4 trinh #n khép . Poan in khdp thuc ab tir O, v& vong tron
tAm O, ban kinh R = O,a cat canh rang cUa banh mOt tai A, tuong tu' vé cung O,b ta xdc
dinh dugc B,, cdc cung AB,, A;B; 1a phén lam viéc cUa canh rang.
Xéc dinh cung dn kh&p:
Qua di€m A,,B; cUa phan lam viéc cla banh ring 1 ta v& cdc phap tuyén Aa’,, B,b’; ti€p
xtic vOi vong tron cd s@ cla banh 1 cdc dudng thang nay cat vong tron lin banh 1 tai a,va
b, cung a,b; chinh la cung dn kh@p trén banh 1, tuOng tU ta cling x4c dinh dugc cung a,b,
cho banh riang 2:

b)Hé s6 truot

vi ph@n lam vi€c cUa cdc canh ring liin va truot voi nhau su truot tuong doi dan
dén mai mon canh ring .PE dac trung su truot ngudi ta ding hé sé truot .cu

thé duoc tinh theo cong thic:

. N,K . NK
1=1-Iy ﬁ; =1-iy, N,K 5
V| tri N] N2 a b P
| - 1 0,4665 -1,321 0
) 1 - -0,875 0,569 0

Nhéan xét : Pinh ring hé s6 truot mang dau duong, chin ring hé sé truot mang
dau am, tai P thi hé sd truot = 0. Pudng cong & chin ring ddc hon dudng cong &
dinh riing, ta thdy banh 1 c6 dudng cong ; ddc hon , nén su truot clia banh 1 16n
hon banh 2.
¢) Hé s6 ap luc riéng :

Hé s6 nay cé ¥ nghia trong khi tinh stic b€n cUa ring né6 duodc xic dinh theo cong

thuc:

=m/ v6i =—""":1aban kinh cong cUa canh ring tai di€m iin khép K

1 2

=m.( 1, 2/ 1 =mNNy (N;N;- ,)Ung v6idi€m in khép K khic nhau ta
¢6 khéic nhau .Hé s6 6 gia tri cUc ti€u tai trung di€m dudng in khép 1y thuyét

NN,
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tai li€u tham khao :

Bai tap nguyén Iy may (Ta Ngoc HAi xuat ban 1965 )

Nguyén Iy may(gido trinh cila PHBK xudt ban 1971)

Hudng dan thié€t k€ do an nguyén 1y may (Trudng PHKTCN)

Va mot sO gido trinh nguyén 1y may khac.
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ChuongVlI ............ Thi€t ké banh ring 18

34



