POng co d0t trong d0i xUng

LOI NOI PAU

Trong thGi ki cong nghi€p hod, hién dai hod dat nudc hién nay thi nganh
cong nghiép déng moOt vai trd quan trong. Cung v4i sU phat tri€n manh mé
cUa nén khoa hoc kY thudt thi sinh vién néi chung va sinh vién nganh k¥ thudt
néi riéng phai trang bi cho minh mOt ki€n thlc d€ ti€p can kip thoi véi su
phat tri€n khoa hoc cUa thé giGi. Vi vay trong thoi gian hoc tap & truOng moi
sinh vién phdi nam ving dugc cic mdn hoc co sG.

Mon hQc nguyén 1y mdy 1a mOt trong cdc mdn c0 s& d6. Trong qué trinh hoc
tap mon hoc nay em dugc bd mon giao dé tai thi€t k€ “ POng co dbt trong dOi
xUng ”. Cling v&i nhiing ti€p thu dugc trong qu4 trinh hQc tap va sU tan tinh cla
cUa thay gido Phan Quang Thé va cic thay c6 trong tG b0 mon, nay v€ cO ban
em di hoan thanh dO 4n mdn hoc. Mdc du con nhi€u thi€u sét rat mong thay cd
gitip 48 em d€ em hoan thanh tOt hon.

Vay em xin chin thanh cdm On thay gido Phan Quang Thé va cic thdy co
gido di gitip d& em hoan thanh d06 4n mon hoc. M6t 1an nita em xin chan thanh

cam On !

Sinh vién

Hoang Ngoc Quang
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PHAN TiCH CAU TRUC CO CAU.
1. Phén tich chuyén déng :

CO cdu chinh cla dOng co d6t trong d6i xUng 14 cO cdu tay quay con trugt
gOm 5 khau khéc nhau va 2 Pistong d0i xUng nhau.

Diing cO cdu nay trong dOng cO d€ bi€n chuy€n dOng tinh ti€n qua lai cla
pistong thanh chuyén dOng quay tron cUa truc khuyu (Khau dan). D€ tlr d6 dan
dOng t&i cic may cong tac khdc.

Trong c0 cau clia ddng co dot trong dBi xUng c6 5 khau dugc ndi vGi nhau
bang 5 khGp ban 1€ va 2 khép truot.

Khau 1 chuyén dOng quay: Ta gid thi€t quay déu vGi sO vong da cho.

Khau 3 va khau 5 (Pistong )chuy€n dOng tinh ti€n , thanh truyén 2 va 4
chuyén dng song phang.

Khi ca khau3 va khau 5 cing nam trén du0ng trugt véi OD = OB =L+R
thi 2 Pistong 3 va 5 s& nam & di€m chét trén khi OD = OB =L - R thi 2
Pistong nam & di€m chét dudi.

Trong dOng cO dbt trong Pistong 12 khau phat dOng né truyén dOng chuyén
cho thanh truy€n 2 va qua thanh truyén 2 truyén ti€p chuyén dOng cho truc
khuyu 1

2. Tinh bac tu do va s€p loai co cdu :

CO cdu chinh cla dOng co d6t trong d6i xUng gbm 5 khau dOng va 7 khdp
loai 5

Khau 1 n6i v&i khau 2 bang khGp ban 1&
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Khau 2 n6i v&i khau 3 bang khGp ban 1€

Khau 1 n6i v&i khau 4 bang khGp ban 1€
Khau 4 n6i v&i khau 5 bang khGp ban 1€
Céc khép ban 18 nay c6 truc  vGi mat phang ban vé tinh theo cong thic
tinh bac tu do ta cé :
W =3n-(2Ps;+ P,) +R, - S.

Ta thdy day 12 cO cdu phang toan khdp thap va khong c6 rang budc thu

dbng nén.
Ry =0 ; S =0.
Do d6 tacé:
W = 3x5 - 2x7 =1
S6 bac tu do clia cO cdu phang = 1

X€p loai cO cau ta tich nhém Axua

Téach khau 2 nhém Axua loai 2 }

POng co dot trong dOi xUng 14 cO cdu loai 2.

b. T6ng hOp cO cdu chinh va vé& hoa d0 vi tri.
- Theo cdch dung cUa bai toan tGng hOp cO cdu tay quay con trugt cla

Pistong 3 va 5 1a truc xx.
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Tam quay nam trén truc xx va quy tich A va C 1aduOng tron tim O ban kinh
khi R = OA = OC.
Goi BI 1a diém chét trén
Goi BS5 1a di€m chét dudi.
Tacé: B;Bs = H vi dOng c0O 1a d0i xUng nén D,Ds = H.
Hanh trinh Pistong: H = 2R.
Theo dau bai : 2R = 68 R = 34 (mm).
L =130,9 (mm).
Vay: Lag = Lep= L =130,9(mm).
Theo gid thi€t cho: Ly, = Less = L =130,9 (mm).
PE phit hgp véi ban vé va khudn gidy ta bi€u dién R = OA = OC = 50 (mm)

Chon ti 1& xich chiéu dai:

Vay céc doan bi€u dién trén ban vé 13 :

Céch dung hoa do vi trf :
- Dung dung thang xx tring v&i phudng trugtcla 2 Pistong.
- Chon tdm O thuQc xx (Vi 12 d0ng cO dOt trong dOi xUng nén chon tim 1a

trung di€m doan xx, v& dudng tron tim O ban kinh R = 50 mm ).
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- Chia vong tron thanh 8 phan bang nhau khi chia ta xudt phat tU di€m bat

dau lam viéc ta chon di€m xudt phat 12 di€m chét trén cUa 2 Pistong sau d6 ta
danh sO th( tu t&r di€m A, ,... Agva C, ... Cs, theo chi€u quay cUa tAm van tOc .

- L&y cdc di€ém A,,... Aglam tAm quay cdc duOng tron ban kinh

R =L = 212,5(mm) cdc dudng tron nay cat truc xx tai cic di€m tuong Ung
B,, B,,....Bs lé'y céc diém C,, C, ...,Cg 1am tAm quay cac dudng tron ban kinh

R =212,5(mm) ta ciing dUQc cic diém D,, D,....,.Ds.

Lan lugt n0i cac di€m cUa tUng vi trf vGi nhau ta dugc d6 hoa do vi trf cla

cO cau.
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Phan II. Phan tich d&ng hoc cO cau.
1. Phuong trinh va cich dung hoa d6 van toc .
Ta 1an 1ugt vé hoa d6 van tOc cho 16 vi tri nhUng vi cO cdu dOi xUng nén

ta chi v& 8 vij tri :

A G As C
A, G As G
A G A, G
A, G Ay C,

Do d6 ta chi can vé& hoa do cho 8 vi trf sau d6 1ay doi xUng qua tAm van tdc
va c6 chiéu ngugc 1ai.
Céc phuong trinh van tdc cla c0 cau la:
- Cé6 Phuong OA , chiéu theo chiéu quay
-P016n ==

Trong do:
Mat khic: (KhGp quay).
= = 13,174 (m/s).

Tabi€t 2 diém A , B cuing thuOc khau 2 nén ta c6 phudng trinh.

Ma = (Khau 2 va khau 3 n6i nhau bang khép quay).

Di biét phuong chiéu dd 16n
C6 phuong song song v&i phuong truot, chiu va tri s& chua biét
C6 phuong vudng géc v&i AB, chi€u va tri sO chua biét
Chon P 1am gOc hoa d6 van tOc va ti 1& xich van tbc 14 :
13,174/ 50 =0,263 ()



POng co d0t trong d0i xUng
Khi d6 doan bi€u dién di€ém A diing bang doan OA : = OA =50 (mm)

TU P ta dung vect0 - Cé phuong OA , chi€u thudn chiéu
-PO16n : = OA =50 (mm)
Biéu dién vecto van tbc
TU mit a, a, k& phuong cla vectd van tOc . TU gOc P ta ké ti€p
phuong cla vecto van tbc = ( Phuong ngang ) ; 2 dudng thang nay cat nhau
tai dau thi d6 1a vi tri cla diémb, b;
NOGiPvGib, bstadudc vectd bi€u dién vecto van tbc =

Vi c0 cau dbi xUng nén cic vectd van tOc :

lay doi xUng qua P
Véc to - C6 phuong trung v3i phuOng
- Chi€u ngugc chiéu
- C6 phuong tring v3&i phuGng
- Chi€u ngugc chiéu
- C6 phuong song song v&i , chi€u ngugcchiéu
-P016n: = .Saukhi vé song hoa d6 van tc ta xdc

dinh van tOc thuc cla cdc diém trén cdc khau béng cich 18y doan bi€u dién
nhéan vGi ti 1& xich vAn tOc = =.

Van t6c géc clia khau 2 ta x4c dinh ban cong thic :

Vavantdc géc clakhaud: ,= ,
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Bang tri sO cic doan bi€u dién van toc :

Vi tri

Van tbc 1 2 3

(mm)
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Pa,, =Pc,4 50 50 50 50 50 50 50 50
28,749
Pb,; =Pdss 0 41,9612 50 | 28,7495 0 50 41,9612
5
28,749
Ps, = Psy 0 41,9612 50 |28,7495 0 50 41,9612
5
35,967
b= c4d, 50 35,9672 0 35,9672 50 5 0 35,9672

2. Phuong trinh va cach dung hoa do gia toc.

Ta gidi bang phuong phéap hoa do

Tai cdc vi tri khdc nhau, phuong trinh véctO gia tOc hoan toan giOng nhau va
cich vé& ciing giOng nhau vi vay ta xét ddc trung tai vi trf s6 3 va sO 8 con 1ai cac
vi tri khic tuGng tu.

a. Xét vi trf sO 3:

- C6 phuong trung vGi phuong OA .
- Chi€u hubng tr A O.

-PO16n: =

Vi2 di€m A va B cung thudc 1 khau (2) nén ta c6
Ma (kh&p quay).

Vi c6 th€ phan tich thanh 2 thanh phan

- C6 phuong // v&i phuong truot trong chuyén ddng (phuong

ngang)
- Chi€u va trj sO chua biét.
- La gia tOc phdp tuy€n trong chuyén dOng tuong doi B quay quanh A .
- C6 phuong song song v&i AB ; Chiéu hudng tUB A
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-P016n: =
- La gia tOc ti€p tuy€n trong chuy€n dOng tuong dOi B quay quanh A.
C6 phuong vudng géc AB c6 chi€u va tri sO chua biét.
Bang phuong phap vé ta xic dinh dugc gia tdc cla cdc vi tri .
Ta chon ti 1& xich gia tOc :
Chon diém P 1am gOc hoa d0, dung cic véctd a’; = a’,=O0A =50 (mm)
bi€u dién véctd gia tbc tU mit ta dung véctd :
- C6 phuong AB.
- Chi€u B dén A
- Gid tri bi€u dién: = =0 (do Vem= 0= Vcups)
bi€u dién véctd rOi vé nbi ti€p phuong cla véc t0 gia tOc 12 phuong
vudng géc v&i thanh truyén AB . Tié€p theo, tU gOc  ta k€ phudng cUa véctd gia
t6c ( Phuong ngang). Hai dudng thang chi phudng cat nhau G dau thi diém dé

ladiémb, by ,tr tadungvéctd b, b, bi€u dién vécto gia tdc =.

Ta dung cic vécto bi€u di€én cho cic vécto giatOc: ; ; va .Bang cich
1y d6i xUng qua gbc  cdc vécto ;5 va

Xi4c dinh gia tOc géc cUa khau 2 va khau 4 bang cong thlc :
b. Tai vi tri sO 8
_C6 phuong  OA : C6 chidt huGng tlf A O,
-P0O 16n :

Hai di€m A,B ciing thuOc khau 2 nén ta c6 phuong trinh :
+
(KhOp quay).

=+
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= + +.

- Phuong AB.
- Chi€u t&r B dén A.
-Tris6: = =
- Phuong vudng goc AB
- Chiéu, tri sO chua biét.

Véi:

Chon 1am gbc hoa do.

Dung véct0 a’;,= a’,tU mit a’, a’,tadung véctO:

- C6 phuong  AB.
- Chi€u B dén A
- Gid tri biu dién : = =683,573/102,087=6,7 (mm)

bi€u dién vécto . ROi v& ndi ti€p phuong cla véc to gia tdc . Ti€p theo, tir
g6c k& phuong cla véctd gia tdc , hai dudng thang chi phuong cat nhau tai
dau thi d6 1a diém b’ b’y. Véctd =

bi€u dién vécto =

Tuong tu 1dy dGi xUng cic véctd nay qua gbc  nhu d6i vdi vi trf 2 ta dugc
céac véctO :

= ; = ; vabi€u dién cho cdc véc tO giatdc ; ; va.

Khi d6 ta dugc hoa db gia tOc cla vi tri 8 .

Sau khi vé& song hoa d0 gia tOc ta di x4c dinh gia tOc thuc cla cic di€m trén
cdc khau bang c4ch 18y doan bi€u dién cla ching do dudc tir hoa do nhan véi
ti 1& xich gia tOc.

agpp=ags= b’,.

dps = Aps = dp2
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Gia tOc géc cla khau 2 va khau 4.

Tai vi tri s6 2 :
= 51,7771.102,087 = 5285,769(m/)

TaivitrisO 8 :

= 35,356.102,087= 3609,388(m/)

Bdng cdc gi4 tri bi€u dién gia tOc dai va gia tOc tai vi trf sO 3 va s6 8(mm).

Vi tri Vi tri s6 3 Vi tri sO 8
aaly = Acia 50 50
a’1oMpa = C14lpc 0 6,7
2 1bs = C 1ads 51,7771 35,356
agr; = a 13,4486 35,5654
== apy3 13,4486 35,5654
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Phan IIi . Phan tich luc

1. Phuong phap chung d€ gidi bai todn 1uc :

Ta xét cO cdu dOng cO dOt trong ddi xUng G vi tri nhu hinh vé.

Trong d6 chiu tdc dung cUa cac luc Ps, Ps (Iuc tdc dung vao dau Pistong); ,
luc quén tinh cUa céc khau va Gs, Gs, G, G, 12 trong 1ugng cUa cdc khau.
a) Tach nhém Axua (2-3) va dat luc ta ¢6 :
(55 5 355 3) 0.
Phuong trinh c4n bang:
+ + + + 4+ + 0
Trong d6:  * P5 tinh dugc trén dO thi 4p sudt.
* - C6 phuong ngang , chiéu ngugc chi€u
PO016n: = ms.ag
*; da bi€t phuong chiéu do 16n.
* - C6 phuodng thang dlng , chi€u chua biét.
* Chua biét

Kh(r &n phuong trinh bang cach tiach khau 2 14y va thay vao phudng trinh

trén gidi dugc hoa do luc.

T4ch nhém Axua (4-5) vi diy 1a dOng cO dOt trong dGi xUng 1én hoa db Iuc

cla nhém Axua (4-5) giOng hoa d6 luc nhém Axua (2-3), nhUng cdc véctO c6
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chi€u ngudc 1ai nén ta vé dugc hoa do luc (4-5) dua vao hoa do luc nhém (2-
3). Sau khi vé& duQc ta tinh cdc gid tri ; béng cach do trén hoa do.
b. Xdc dinh diém dat

Téach khau 3 ta dat luc va 18y momen d0i vGi di€m B.

Vay c6 Ry; c6 di€m dat tai B.
c. X4c dinh momen can bang trén khau dan :
- Bang phuong phép thong thudng
Mg = Ry.h
- Bang phuong phap Ducopski.
Mcs =  (P3 hs +Pghgs+Pohgo+ G, hot Ps hs +Pgshs+ Gs hs +Pghgs ).
2. Phan tich Iuc G vi trf sO 3 va sO 8.
a. Xdc dinh tri sO cac luc da biét :
- Luc tdc dOng 1én Pistong ta phdi dua viao bi€u dO luc va hanh trinh lam
viéc cla dOng cO.
Ta bi€t rang sau2 vong quay cUa truc khuyu ddng co hoan thanh mot chu ki
sinh cOng.
MOt chu ki sinh cong sdy ra & 4 giai doan sdy ra & bén trong Xilanh.
Giai doan 1 : La hanh trinh hit (Ung v6i duGng hit) Pistong di tU di€m chét

trén B, di€m chét dudi Bs.

Giai doan 2 : La hanh trinh nén (Ung v&i duOng nén) Pistong di tir di€m B
dén diém B,

Giai doan 3 : La hanh trinh nd ( Ung v&i dudng nG ) Pistong di tUr di€m B,
dén diém B3

Giai doan 4 : La hanh trinh xa ( Ung vGi dudng x& ) Pistong di tU di€m B ;

dén diém B,,.
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Dua vao d0 16n thuc cla 4p xudt va gid tri bi€u di€én cla né trén dO thi P - S

Ta co
4p 1uc thuc té€ tic dOng 1én Pistong :
P = pIS

Trong d6 S 1a ti€t di€én ngang cUa Pistong :

P, 13 4p sudt thuc tac dung 1én Pistong G vi tri th(ri: Pi =pi. ».

Pi 12 tung d0 cUa vi tri i trén d0 thi 4p suat.
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Tri sO tinh todn cla P dugc ghi & bang sau:

DO thi 4p sudt va cdc hanh trinh tuong Ung

Vi tri 3! 8! 3" g
Qud trinh Huit Nén N6 X3
P, (mm) -3 12,5953 28,0345 3

P (N) -90,792 381,184 846,436 90,792

- X4c dinh Iuc quén tinh cUa con trugt va thanh truyén
P3qt = Psqt = IMz.ds3 = Msdss
qut = P4qt = N.dsy; = Mydsq

+m; , ms 1a khGi Iugng cla Pistong va c6 tri sO :

+m, , m, 12 khGi Iugng cUa khiu 2 va khau 4 va c6 tri sO :

+ as;3, ass la gia tOc trong tam khau 3 va khau 5.

+ agy , s, 12 gia tOc trong tAm khau 2 va khau 4.

+ S’5, S’slanlugtla doan bi€u dién cla gia tOc trongtam khau 3 va
khau 5.

+ S’,, S’,1an1ugtla doan bi€u dién cla gia tOc trongtdm khau 2 va
khau 4.
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VitrOngtam S S; B va S Ss=D nén S, = S3= Sy= S’5=

b’3 = d’s

Bang tri s6 1uc quan tinh cUa Pistong va thanh truyén

Vit S6 3 S68
Gia tri thuc
as, = agy(m/s?) 1372,927 3630,765
as; = ags(m/s?) 1372,927 3630,765
PP, = Py (N) 2801,892 7409,724
Pl =P, 3502,365 9262,156

b. X4c dinh phan luc tai ciac khGp dOng
Trong tdm S, va S, cUa khau 2 va khau 4 c¢6 khodng cich 1a :
Las; = Less = Lag =192,5 (mm )
Momen tinh cUa khau 2 va khau 4 1a :
Js, = Jsy = mylassy” .

Xéc dinh tAm va dap khau 2 va khau 4.

Tach nhém Axua (2-3) ; (4-5).
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Vi 12 dOng co dOt trong dOi xUng nén ta chi can phan bi€t 1 bén con bén kia
tuong tu.
* Hoa d0 1uc vi tri sO 3 :
Xét nhom Axua (2-3) taco :
+ + +++ + 4+ =0
Trong dé :
+G,, G; C6 gid tri xdc dinh va c¢6 phuong thang dimg , chi€u t trén
xuOng dudi.
+ - Phuong phuOng trugt ( PhuOng ngang )
- Chi€éu hudng tUr phdi qua trdi ( Ngudc chiéu )
_Gidtri: P, =2801,892 (N)
+ -Phuong phuong as, ; C6 chi€u ngugc lai
_Gidtri: P%, =3502,365 (N)
+ -Phuong phuong chuyén dOng cla pistong ( phUGng ngang )
- Chiéu ngugc chi€u chuyén déng cUa pistong (TUT P)
_Gidtri: = 90,792 (N)
Ta thdy phudng trinh con 3 dn nén chua gidi dugc. Ti€p tuc tich khau 2 va dat
luc :
Ta c6 phuong trinh cAn bang: + + + = 0
Taco : = +

= AB + P, h=0.

PhuOng trinh con 1ai 2 an ta gidi dUchéng hoa do luc.
+ ++++ 4+ + =0.

Chon = 40 (N/mm) .
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Ta tinh dugc cic gid tri bi€udi€n nhu sau :

= 87,55913 (mm)
= 70,0473 (mm)
= 28,09193(mm)
= 0,625 (mm)
= 0,5 (mm)
P;=2,2698 (mm)
Béng cich tuong tu ta v€ hoa d6 luc clla nhém Axua (4-5) va hoa d0 nay
ngugc v&i hoa db luc clla nhém Axua (2-3).
Nhung Ps c6 gid tri thuc 1a Ps=848,436 (N)
=> Gi4 tri bi€u dién = =21,2109 (mm) Chiéu t{ trdi sang phai.
* Hoa d0 1ua vi tri sO 8 :
Tach nhém Axua(2-3).
Dat luc : (,,,,, )~0
Ta c6 phuong trinh cn bang :

+ ++4+ + =0

Trong do :
+ G, , Gy la gid tri xdc dinh va c6 phuong thang dlng chiu tU trén

xuOng dudi.

+ - Phuong  phuOng trugt.

- C6 chiéu hudng tUr trdi qua phai ( Ngugc chi€u )
- Gid tri : P’ =7409,724 (N).
+ -Phuong phuong va cé chi€u ngudc 1ai chi€u cla.
- Tri $6 P%, = 9262,156 (N).

+ - Chua biét chi€u va tri sO

+ - Phuong thang dlng
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- Chua biét chi€u va tri s0.
+ -Phuong phuong chuyén dOng cUa pistong ( phuOng ngang )
- Chi€u ngugc chi€u chuyén dng cUa pistong (TUP T)
-Gidatri: = 381,184 (N)
NhU vay phuong trinh con 3 8n chua gidi dugc bay gi0 ta kh(f 8n bang

céch tach riéng khau 2 va dat luc :

Khi d6 ta c6 phuong cin bang :
+ + + =0.
Tinhphdnluc: = +
Taco:

= =753,401 (N)
phuong trinh con 1ai 2 &n ta gidi dugc bang phuong phap hoa do luc
+ ++ + +++ =0
Chon = 40 (N/mm).
Ta c6 céc gid tri bi€u dién :
= 231,5539 (mm) ; = 185,2431 (mm) ; =9,5296 (mm)
= 18,835 (mm) ; = 0,625 (mm) ; = 0,5 (mm)
Tuong tU ta gidi cho nhém Axua(4-5) va hoa d6 cla né ngugc v&i nhém
Axua(2-3).
Xdc dinh diém dat .

Téch khau (3) dat luc va viét phuong trinh cAn bang mdmen doi cbi di€ém

=.x=0 x =0.
Vay c6 di€m dat tai B.

Tinh m6men can béng tai vi tri s0 3 :
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Taco:

Mo~ 1 (Ryhos + Ryphyy) =0
=> M= (6829,61.45,4503 + 7790,611.45,8793).0,00068 =454,128 (N.m)
Ta ciing c6 thé xdc dinh bang phudng phap Jucopki.
Bang cich xoay hoa d0 van tOc di 90° theo chi€u kim d&ng hO dat céc luc

va 1dy mdmen tai gbc Ps.

So sdnh 2 cich tinh Momen cén bang ta c6 sai s6 12 :
%.
Vi trf s6 8 1am tuong tu ta cé:

Mo~ L (Rohag + Ryphyg) =0
=> M=
Ta ciing c6 thé xdc dinh bang phudng phap Jucopki.
Béng cich xoay hoa d6 van tOc di 90° theo chi€u kim dOng h0 dat cic

luc va 1dy momen tai gdc Ps.
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So sdnh 2 cich tinh Momen cn bang ta c6 sai s6 1a :

%.

Bang gia tri céc luc

Vi tri S6 3 S6 8
Cac luc
BD(mm) GTT(N) BD(mm) GTT(N)
G, =G, 0,625 25 0,625 25
G;=Gs 0,5 20 0,5 20
P’ =P, 70,0473 2801,892 185,2431 7409,724
P*, =P, 87,5913 3502,365 231,5539 9262,156
P; 2,2698 90,792 9,5296 381,184
R 1 28,0919 1123,677 18,835 753,401
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POng co d0t trong d0i xUng

R", 168,4134 6736,536 430,1831 17207,324
Ros 71,9965 2879,86 61,6089 2464,356
Ps 21,2109 848,436 2,2698 90,792
R 4 28,0919 1123,677 18,835 753,401
R"4 192,7287 7709,148 4227997 16911,988
Ros 76,0622 3042,488 57,9737 2318,948
23
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Phan Iv. Thi€t k€ banh da

DPat van dé : Khi 1am viéc dudi tic dOng cla céc luc mdy s& hoat dOng vdi
nh{ing van tdc géc cla truc khuyu khic nhau. & phan trén ta gid thi€t van tOc
g0c = const.

Song trong thuc t€ né van thay dGi theo tUng chu ki 1am viéc cla mdy. Xudt
phat tU phuong trinh chuy€n d0ng thuc cla mdy ta xac dinh dugc van tbc géc
thuc do.

Vi & ddng ca d6t trong d6i xUng ta xem nhU momen can khong thay dGi
con mémen dOng 13 momen thay thé.

Phuong trinh chuyén d0ng
Aq=
o, 12 vi trf khau dan G thoi gian t

1) xéc dinh mdmen dOng thay thé.

Trong d6: - pi la Iuc phdt dOng va trong 1UQng céc khau
- M, 12 mémen phat dOng cUa khau
- Vi 12 van tOc cla di€m dat 1uc py
- lavan tbc géc cla khau thirk

Vi co cau dOng co dot trong ddi xUng M= 0 nén :

Tabi€t : vi=h, = hey. M =pe.hir (1)

Ta xdc dinh mdmen dOng thay thé bang phuong phdp canh tay don Rucdpski
ta xoay hoa d6 van tOc 90° va dat cdc ngoai luc va cic di€m tuong Ung ldc nay
cong thic (1) dugc viét nhu sau :

My = =( PyH, Gyhy Gyh, Ps.Hs Gs.hy  Guhy). o (%)

Trong d6:  h,, hs, hy, hs 1a khodng cdch cénh tay don cla cdc 1uc G,, Gs,
Gy, Gs,
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POng co d0t trong d0i xUng
H;, Hs 1a khodng cach cénh tay don cdc luc Ps , Ps .

G, = G, Trong luong khau 2 va khau 4

G; = Gs Trong 1u0ng khau 3 va khau 5

P, va Ps 1a luc tdc dung vao dau pitong (3) va (5), ¢6 tri s6 dugc xac

dinh bang 4p sudt trong xilanh nhan vGi dién tich ti€t dién ngang cUa xilanh

( cach tinh nhu phan x4c dinh 4p luc tai khdp quay ) .

By gi0 ta ti€n hanh tinh Iuc P; va Ps cho 17 vi tri

TU hoa d0 vi trf ta xdc dinh dugc vi tri cla 2 pitong sau d6 ta chi€u 1én do

thi bi€u dién 1uc 4 hanh trinh Hit - Nén - NO - X& vGiti 1é xich : , = ()

Bang gid tri 1Uc phat dOng p

vi tri 1 2 3 4 5 5’ 6 7 8
PB(N/C 2.5 25 25 25 25 2.5 0,7 43706 | 10,4961 | 13
m?)
P, (N) |-90,792 | -90,792 | -90,792 90,792 | -90,792 | - 158,725
-90,792 25,4127 6 381,184 | 4¢
hut nén
Pis(N/c 13,3333 40 | 23,3621 7,9663 2,5 2,5 25 25 25
m?)
P; (n) 484,224 | 1451,67 | 848,436 | 289,311 | 90,792 90,792 90,792 90,792 90,792 ol
2 8
N6 Xa
vi tri o’ 10 11 12 13 13’ 14 15 16
PB(N/C 13,3333 40 23,3621 | 7,9663 2,5 2.5 2,5 2,5 2,5 2,
m?)
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TruOng Dai hoc Ky Thudt Cong Nghi€p Thdi Nguyén

Trang



P; (N) | 484,224 | 1451,67 | 848,436 | 289,311 | 90,792 | 90,792 | 90,792 | 90,792 | 90,792 | 9
2 8
NG X3
2
Pis(N/c | 2,5 25 25 25 25 25 0,7 4,3706 | 10,4961 | 13
m?)
P, (n) |-90,792 | -90,792 | -90,792 290,792 | -90,792 | - 158,725
-90,792 25,4127 6 381,184 | 4¢&
hut nén
Vi v&i ddng co dot trong dGi xUng G, = G, , Gs= Gs . Mat khic, & phuong
annay thiG, G;,G, GsmaG; vaGs déu cé canh tay don = 0 nén tu cong
th(c (*) ta c6 th€ thu gon thanh cong thic :
Ma = Mi( Pshs Pshs)
Lan 1uot thay céc gid tri vio bi€u thlc trén v3i qui udc :
- C4c luc gay momen chOng 1ai chi€u xoay clia hoa d6 van tdc 18y dau (+)
- Céc luc gay ra momen cung chi€u xoay cUa hoa d6 van tdc 18y dau (-)
Ta lap dugc bang :
Tri s6 cla mdmen dOng thay thé
vi tri 1 2 3 4 5 6 7 8 9
May 0 |38,8594 | 25,7599 | 3,881 0 2,272 8,4836 13,4672 0
(Nm)
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POng co d0t trong d0i xUng
Sau khi c6 dudgc gia tri My, tai cdc vi tri ta vé dugc bi€u d0 md men dOng

thay th€ trén hé truc vudng géc v&i: » =025 (Nm/mm) va  ==0,0524
(rad/ mm) .

Ta tinh dugc cic gid tri bi€u dién M la:

M=0 ; M = 155,4376(mm)

M =103,0396 (mm) ; M =15,524 (mm)

M=0 ; M =9,088 (mm)

M =33,9344 (mm) ; M = 55,8688 (mm) ; M =0 (mm)

Céch vé& d6 thi mdmen dOng My, : Ung vGi tUng gid tri clla cO cdu ta xéc
dinh dugc toa d0 cla My, nOi tat cd cic di€m My, nay v&i nhau ta dugc do
thi clla My, d6 12 mOt dudng cong th€ hién su thay ddi clla M, trong tlng
hanh trinh

2) . V& d0 thi Aq va A,

a=g=H..nu=060.0,0524. 0,25 =0,786 ()
Diing phuong phép tich phan d6 thi My, = Mg.()
Ta dugc d6 thi cong Aq =A4()

Vi cuc tich phan h = 60 (mm) ( Khodng cich tU H 0 ) ¢ dOng co d6t trong
d0i xUng thi M, 12 mOt hang s nén cong cdn sé€ 1a dudng bac 1. PE xéic dinh
dudng A, thi ta déng cdc gi4 tri cla My, tuong Ung v&i ké cdc duOng song

song truc cat truc Mgy, G dau thi n6i di€m d6 vGi cuc H.
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TU gOc O cla hé truc A, O ta ké ciac dudng song song v3i cic duOng

twomg Ung ndi tI cuc H. NOi tat cd cac di€m nay lai ta dugc do thi

Mat khéc trong giai doan may chuyén dOng binh 6n sau 1 chu kY ta c6 Aq= Ac
nén ta nOi di€m dau va di€m cudi cla do thi A, ( ) vGi cuc tich phan H =60

( mm) ta dugc Ac( ).
3.V&déthi E():
Thuc hién cOng dai sO 2 bi€udd Ay ( ) vOi Ac( ) ta dugc d6 thi E( )
Véi A= £=0,786()
4. Ve do6 thi Ju( ):
TU bi€u thilc: Jtt =
Trong d6: +myg: La khOi lugng khau th k

+ Jsk : L2 mdmen quan tinh d0i v§i truc di qua trong tAm cUa

khau th(r k.
+ Vg : La van tOc tai trong tAm khau th( k.
+ :Lavan tbc khau th(r k
V&i dOng co dot trong dOi xUng ta dang xét thi :
Ji =

V&i dOng co dbt trong dang xét thi
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Trong dé :

POng co d0t trong d0i xUng
+ JSZ = JS4 = mz.l .

+ ps, : Bi€u dién van tOc trong tim S, thudc khau 2. ps= pb

+ Pa : Bi€u dién van tOc tuong doi cla khau 2

+ Loa : B4n kinh truc khuyu Lo, = 0,034 (m).

+ Lags : Chiéu dai khau 2 : Ls = 0,1309 (m)

TU bi€u thlic m6 men quén tinh thay thé ta thay cic dai lugng tuong Ung

vao trong biéu thlc va tinh J, céc vi tri ta duQc :

Két qud dugc ghi trong bang

Vi tri

3

4

6

7

J, biéu
dién(mm

)

3,5107

55

75,7143

26,8571

3,5107

26,8571

75,7143

Jtt
thuc(kg.

m?)

4,915.10™

0,0077

0,0106

0,00376

4,915.10"

0,00376

0,0106

(Vi day 1a ddng co dbi xUng nén cdc vi tri ti€p theo thi tuong Ung v3i céc vi tri

dau.)

DE vé bi€u d6 md men quan tinh thay thé ta 13y ty 1€ xich :
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Vay ta c6 gid tri bi€u dién tuong Ung : (mm)
TuOng ty'ta co : (mm)
(mm)
(mm)

TUuddthi E= E( )vadothiJ,=J )takhUthongsd tacédothi E(J)
day 1a mOt duOng cong kin ( duOng cong Vit ten bao )

6. Tinh khGi lugng banh da.
Theo dau bai ta c6 hé sO khong déu cho phép :
Va:

Vay d€ ki€m tra may c6 can banh da hay khong thi ta phdi tinh  ( hé sO

khong d€u that clla mdy khi chua 1ap banh da)

Né&u khi tinh todn ta tim dugc > [ ] thi can 1ap thém banh da d€ phan c0

dinh cUla mdmen quan tinh thay th€ ting thém.
d€ gidm hé sO khong déu vi J = J, + Jg
Khi d6 hé sO khong déu cUa mdy khi 18p thém banh da 13 :
May chuyén dOng déu

Tl di€u kién ban dautacé:  va (¥)
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POng co d0t trong d0i xUng

Ciing tU (*) ta tim duQc :

Ma ta c6 cong thuc:

vay ta tim dugc :

[ 1= 8579

[ 1= 85,65

Bay gi0 ti€n hanh vé ti€p tuyén trén T1 va ti€p tuyén dudi T2 doi vdi
duong cong Ung vGi [ ];[ ]ti€p tuyén T1, T2 giao nhau tai O’ ( O’ chinh
12 gOc cla d0 thi F(J) Ung vGi mdy liic da 1ap banh da ).

Tri sO thu gon cla Mdmen quan tinh binh dala:J; = ;. O’P.

Vi do [ ]1nhd. Do d6 ti€p tuyén T1, T2 gan nhu song song  di€m
O’ G qué xa ( bén ngoai ban v&). MulOn tim J; tadodoan ab E (V&iabla

giao cla 2 ti€p tuy€én T1, T2vGi E).
Khi d6, mémen qudn tinh banh da sé la:
Jo == =0,313 Kg.m*

Chon duOng kinh banh da 1a D = 0,3 (m) va lép tai khau 1
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Ta c6 khOi lugng banh da tinh theo cong thic : . Thay cic gid tri vio cong
thUc nay ta dugc khOi Iugng banh da :

Vay khGi lugng bénh da : 18,084(Kg).
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POng co d0t trong d0i xUng

Phan V. Thi€t k& banh ring.
Cap banh ring dugc thiét k€ 1a cdp banh ring phang ngoai ti€p nham truyén
chuyé€n dbng 2 truc song song vGi nhau vi vy vi€c thi€t k€ can bdo dam di€u
ki€n tin cdy khi chiu tdc dung cdc ngoai luc va mdmen ngoai luc 1am viéc can
ddm bdo cdc chi tiéu dn khdp, khi thi€t k€ dua vao thdng sO cho trudc ta tinh
toan dugc va dinh ra kich thudc cla banh ring va cic thong s kich thudc nhu
modun, khodng cich truc, ti sO truyén xdc dinh ché d0 idn khdp. Sau d6 cin clr
vao cdc thong sO nhu ti sO truyén, sO ring ta tinh todn thi€t k& banh ring vé mat
hinh hoc. Nhiém vu cUa vi€c tGng hop hinh hoc cdp banh ring 1 xdc dinh céc
thong sO kich thudc chi tidu chat 1ugng cla cdp banh ring. Trinh tu ti€n hanh

t6ng hgp hinh hoc gbm céc budc sau :
- Chon ché d0 dich dao va xdc dinh ché d0 #n khép cla cdp banh ring.
- Tinh to4n cic thdng sO kich thudc.
- V& cap banh ring.
- V& doan dn kh&p thuc. Cung dn khdp cung lam viéc va duGng cong trUgt.
- Céc chi tiéu #n khGp.
Ta tién hanh thi€t k& véi cac thong sOcho trude.
Z,=16; Z, =24 ; m =55 ; = 20°.
£ =1 : Hé sO chi€u cao dinh ring.
>’ =1,25 : Hé s0 chiu cao chan ring.
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1/ X4c dinh ti s0 truyén :

2/ Chon ché d0 #n khdp va ché do dich dao. :
Véi Z,=16vaZ,=24 i,= =15<2 trabdngtacé:
1= 0,834 ; = 0,202 va » = 0,491
c= 1+ ».=0834 + 0491 = 1,325 > 0.

Vay ché€ d6 dn khdp 1a cdp banh ring dich chinh duong vi banh ring dich

chinh duong la banh ring ¢c6 ¢ > 0.

- Khodng céch truc 1a :

Trong d6: 1la hé sO phanly. = - = 1325-0,202=1,123

- Géc @n khép | xdc dinh theo cong thuc:

Tra bang L=27°10.
3/ Tinh todn cdc thong sO ché tao.

-Bubcring: t= .m = .5,5 =17279 (mm).

- Béan kinh vong chia:
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POng co d0t trong d0i xUng
R] = .

R, =

- B4n kinh vong tron cO s4 :
Roi =R, Cos = 44.Cos20° = 41,3465 (mm).
R =R,Cos = 66. Cos20° = 62,01975 (mm).

- Ban kinh vong lén :

- Ban kinh chan rdng :
Ri =R, - - ).m=44—-(1,25-0,834).5,5 = 41,712 (mm).
Ro =R, - - ,)m=66-(1,25-0,491).5,5 = 61,8255 (mm).
- Chi€u cao cla ring :

h=EF+f- )m=( + 125 -0202)55 = 11,264(mm).

- Ban kinh vong dinh ring :
+=R ++ ;- )m

= 41,712 + 11,264 = 52,976 (mm).
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+=R, + P+ ,- )m
= 61,8255 + 11,264 = 73,0895 (mm)

- Chi€u day trén vong chia :

- Hé s0 tring khdp cla cdp banh ring :

Ta tinh duQc : = 1,15 > 1,1.

- BuGc riing trén vong lin :

- Ki€m tra nhon ring banh 1 va 2.

el :38,740.
mV . = 0,1261

Chi€u day & dinh & banh riing 1.

=2,65> 03.m = 0,355 = 1,65

Pdm bao di€u kién khong bi nhon ring banh 1.



POng co d0t trong d0i xUng

o =31,9° inv e, =0,0657.

Chiéu day dinh ring banh 2.

=433 > 0,3. m = 0,3.5,5 =1,65
Bénh 2 ddm bdo di€u kién khdng bi nhon ring.
4. Ti€n hanh vé

Chontilé xich . = 0,22528(mm/mm).

R, =195,3125 mm : R, =292,96875 mm ; Ry = 183,534 mm
Ry, =275,301 mm 0 Ry =206281 mm  ; R, =309,422 mm
Ri; =185,15625 mm ; Rp =274,4385 mm ; R, =235,1563 mm
R, =324,4385 mm ; t =767 mm ;: h = 50mm
L= 27°10 ; S; = 53,1694 mm ;0 S, = 47,0748 mm.

Chon tdm dn khGp P vé€ 2 cung tron Ry, ; Ri, vong tron cO s@ Ro; ; Ro,.
- K& phép tuy€n chung N;N..
- V& bién dang ring.

- TU di€m P ( tdm #n khGp ta dat cdc ban kinh Ry, ; Ry, va vé& 2 vong tron
d6).
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- V& c4c dudng tron c0 sG Ro, ; Ro, sau dé ké tuy€t tuyén N|N,.

TU N, dat 1 cung NP’ trén vong tron Ro, ¢6 chi€u dai bang N,P chia doan

NP lam 4 phan bang nhau. Tuong Ung v&i NP’ ciing chia lam 4 phan bang

nhau
P’ = 1’2 = 2’3 = 3’Ny” vadatthémcicdoan N4 = 45 = ... N4’ =
45,

Quacic diém 1’1° ; 2’2’ ... bang doan 1P, 2P, 3P, ... Sau dé ndi cic

diémP’ , 1>, 2 , 3 thanh 1 duOng cong ta v& dugc dudng than khai va 1a
bién dang ring cla banh Z, . Ciing tuOng tU ta vé& dugc bién dang ring con lai
cUa banh ring Z, . sau khi xdc dinh dugc bién dang con lai dugc x4c dinh bang
cich x4c dinh chi€u day dinh ring, chi€u day ring trén vong chia, vong lin rbi vé

doi xUng v&i bién dang cii.
5. Pi€ém d0i ti€p cla canh ring :

L2 2 di€m cUa hai ring gdp nhau trén phan 1am viéc cla duong in khép.
Tai di€m a cho trudc trén dudng dn khdp thuc ta vé& cung tron O, tUOng duong
ban kinh O;a cung tron nay cat canh rdng tai A, tuong tu ta ciing xac dinh dugc

di€m B,chobanhZ, A, B,122 di€m d0i ti€p cla 2 canh ring.
6. Phan 1am viéc cla ring :

La phan canh ran #n khdp ti€p x4c nhau trong qud trinh in khép dé 1a cac
cung A,B, va cung A,B, . Trén bién dang ring d6 12 phan 1am viéc phan nay
dudc biéu dién bang dudng gach trén bién dang ring nhu hinh vé.
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7. Cung in khGp :
Trén vong tron lin cdc cung khong trugt v&i nhau trong thOi gian dn khép
cUa 1 ddi ring g0i 1a cung dn khGp ( cung dn khGp cla 1 d6i ring 1a bang nhau).
Qua di€m A ; B, cUa phan lam viéc cUa banh ring Z, ta vé€ cdc phdp tuyén a, ;

b; cung a;; b;lacung an khép thuc trén vong tron ldan cUa banh Z,.

TuOng tu vOi banh Z, tacé a, ; b, 1a cac cung an khép trén vong tron ldn cla

banh Z2.
Goi K 1a chi€u dai cung dn khép.
: Chiéu dai doan #n khdp thuc ab.

8. Hé sO truot tuong d6i dO thi dudng cong trugt khi 1am vi€c 2 cdp bién
dang doi ti€p vUa ldn vlra trugt dOi nhau trén doan 1a viéc cla bién dang ring

sU trugt tuong dOi nay gOoi 13 hién tugng trugt bién dang.

DE danh gia tUng thdi di€m trén bién dang 1am viéc cla canh ring ngudi ta

dua ra hé sO trugt tuong déila | va , :

Ta c6 cong thuc : va
Trong do : va
Taia: =
Tai b: =

39
TruOng Dai hoc Ky Thudt Cong Nghi€p Thdi Nguyén
Trang



TalN1 1 = - . — 1
Tai N, : L= 1 : -

Tachonti 1& : 1 tuong Ung vGi 50 (mm) bi€u dién trén ban vé ta cé:

Tai a : = -40; , = 22,175

Tai b : = 30 ; » = -T4,725
Tai N;: ;= - : , = 50.
Tai N,: = 50 X =

TU d6 ta vé dugc dudng cong biu dién hé s6 trugt  cUa tUng ring theo
di€m in khdp duGng cong nay 1a dudng cong trugt ( Hinh vé ) .
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