KET CAU DONG CO Duong Viét Diing

Phin 1: PONG HOC, PONG LUC HOC CG CAU KHUYU TRUC THANH
TRUYEN PONG CO

Muc dich:

- Thiét 1ap quy luat chuyén dong cia piston va thanh truyén
trén cd s6 da biét quy ludt chuyén dong cla truc khuyu véi gia thiét
truc quay vdi van tdc géc @ = const.

- Xéc dinh cac gia tri va su thay doi cac lyc xuét hién trong
tting thanh phan chuyén dong cla co cdu khi dong co lam viéc dé
]am co sé khao sat luc va momen tac dung 1én co ciu phét lyc nay.

Y nghia:

13 mot trong nhiing co sé chinh cho viéc tinh toan thiét ké

dong co.
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1.bONG HOC
Vdi gia thiét truc khuyu quay vdi van tdc gdc o = const, thi gdc quay truc
khuyu o ty 1& thuan vdi thdi gian, con tit ca cac dai lugng dong hoc 1a cac ham phu
thudc vao bién sé a.
1.1.X4c dinh qui luit dong hoc bing phuong phap gidi tich
- Do dich chuyén ctia pittons x = R.[(1 - cosa) + A/4.(1 - cos2a)]
- Van téc dich chuyén pittons V = R.w.(Sina + A/2.Sin2a)
- Gia téc chuyén dong pittons j=Rw>.(coso + A.cos2a)
1.2.Xac dinh qui luit dong hoc bing phuong phap do thi
a.Giai x bing do thi Brich
Khi truc khuyu quay mot géc a thi piston dich chuyén mot khoang x so vdi
vi tri ban dau (DCT). Chuyén vi clia piston trong xilanh dong co tinh bing cong
thic sau:
x =R.[(] - cosa) + A/4.(1 - cos2a)]
Day la phuong trinh chuyén dong clia co cu truc khuyu thanh tryén, biéu
dién biang khoang truct cta piston phu thudc vao o,R( ban kinh truc khuyu)
- V@& ntia vong tron tAm O ban kinh R.Chon ti 1 xich sao cho dudng kinh AB
ctia 1/2 vong tron bing doan V,/uy trén do thi cong.
- LAy vé bén phai tam O mot diém O' sao cho 00" = (RA/2)y.
-Tu O ké cdc tia ung véi cdc géc O, 10°, 20°,.., 180°. V& hé truc vudng gdc
S-a phia dudi 1/2 vong tron. Truc O déng tii diém A biéu dién gid tri a. Truc OS
biéu dién gia tri S.Chon tf 1& xich : p, [d0/mm], pg= pg[mm/mm)]
- TUi cdc diém chia trén 1/2 vong tron Brich,ta ké cac dudng thing song song
véi truc Oow va tii cac diém chia (c6 gée tuong tng )trén truc Oa ta ké cac duong
ndm ngang. Céc dudng nay s& cit nhau tai cac diém 0,1,2,3,..18.Ndi cac diém nay

lai ta ¢ dudng cong biét dién do dich chuyén x theo x = f(a).
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Hinh 1.1. D6 thi chuyé?n vi§S=flo)

b.Gidi van téc v bing phuong phap do thi

Theo giai tich van téc v ctia piston x4c dinh theo cong thic:
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V =R.0.(Sina + A/2.Sin2a)
Tt trén ta co:
V = R.o.(Sina + A/2.Sin2a) = R.®. Sina + R.. A/2. Sin2a =V,+V,

Van téc trung binh cta piston dudc xdc dinh theo cong thic:

S.n

Yo T30

Trong do:

S: hanh trinh cta piston( m) ; S = 2.R; n:sé vong quay truc khuyu(v/ph)

Déi véi dong co diesel V, > 6,5 cling ¢6 thé xem 1a dong ¢ cao téc. Ty s6
V! Vi thuong vao khoang 1,6

V(m/s)
Wv=0,1455im/symm
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Hinh 1.2 DO thi vdn téc V=)

c.Giai gia toc j bing do thi Tole
Theo giai tich gia tdc j clia piston xac dinh theo cong thiic:

Mimn=}ljmac=434,85(m/sV/mm

J max

A E B Jim/sh

Jmin

RS

Hinh 1.3 Dé thi gia toc J=f(S)

j= dv_dvda_ dv_ Rw’.(cosa + A.cos20)
dt do dt da

2.D ONG LUC HOC
2.1.X4c dinh cac khéi higng qui din
*Khéi lugng tham gia chuyén déng thfmg :

Céc chi tiét may trong co cdu KTTT tham gia vao chuyén dong thing gom:
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- Céc chi tiét trong nhém piston

- Thanh phan khdi lugng nhém thanh truyén dugc quy din vé dau nhd thanh
truyén.

- Trong qua trinh tinh toan, xay dung cac do thi luc tac dung dugc tién 1gi,
ngudi ta thudng tinh toan lyc quan tinh trén mot don vi dién tich dinh piston (dé
cung thi nguyén vdi ap suit tdng budng chay dong co)

m=m, +m, [kg/m’]

m,, [kg/m?] - khéi lugng nhém piston;

m, [kg/m?]- khéi lugng thanh truyén qui vé dau nhd thanh truyén;

m, [kg/m?] khéi lugng thanh truyén.

Qui khéi luigng chuyén dong tinh tién tinh trén don vi dién tich dinh piston:

Dién tich dinh pittong :

ﬂDZ
pt = 4

S [m?]

2.2. Xdc dinh hic quan tinh chuyén déng thiing
P, = -mJ = -mRw?*(cosa + Acos2a)
Py= P + P2
Vi: pjl = -m.R.@w*.cosa - 1a luc quan tinh cip 1, cé chu ky 1 vong quay truc

khuyu.

pj2: -m.R.®%A.cos2a - 1a luc quan tinh cdp 2, ¢ chu ky 1/2 vong quay
truc khuyu
- Luc quan tinh chuyén dong thdng luén tac dung theo dudng tdm xilanh dong co, cd
do 16n va chiéu thay déi theo gdc a.. DAu ctia luc quan tinh p;1 va pj, dudc xac dinh
nhd vong tron xét ddu
+ Xét ddu luc quan tinh cAp I, cap 11 :
 wide: L L C idy G

2.3. Xac dinh luc quan tinh chuyén dong quay:
P, =m,Re’  [MN/m’
2.4.Khai trién cdc dd thi

Khai trién do thi P-V thanh P-o :



KET CAU DONG CO Duong Viét Diing

St dung dd thj Brich dé khai trién d6 thi P-V thanh d6 thi P-a.
Khi chuyén sang dé thi P,-o. d6i ddu P, lai. Cong dé thi P, -a va dd thi P-o ta dudc:
Pl‘OL

P, =P, +P
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Hinh 2.4. D6 thi khai trién P,,P,P,
Lap bang dé tinh céc lyc tac dung 1én chét khuyu
T = P,sin(a+)/cosf
7. = P,cos(a+P)/cosP

N = Ptgf3
Bang 2.1.Bifu dién thanh phan lyc theo a:: N= f(ar), Z= f(ar), T= f(cr)
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Hinh2.5 :D6 thi T- Z-N
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3. TINH TONG T TRONG PONG CO NHIEU XI LANH PHAN BO
THANG HANG

- Xdc dinh thu ty lam viéc cla dong co

- Xac dinh gdc 1éch cong tac cua cac xi lanh

- Lap bang xdc thu tu lam viéc cla céc xi lanh

- xac dinh lyc T nhu 6 dong c¢o 1 xi lanh

- Lap bang dé tinh cac gia tri T, & tiing xi lanh.

-Tinhtong T: ET=T, + T, + T, + T,

Bang 2.2.Bang tinh tong T
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Hinh 2.6. DG thi t6ng T o
Tinh gia tri £T,,. Dua theo c6ng thtic :
T, =M[MN /m?]
p®Pd
Vé do thi phu tdi tac dung lén chét khuu :
T
e 6

z

Hinh 2.7.D6 thi phu tdi tdc dung lén chét khuyu
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V& hé truc toa do vuong goéc Z-T.Truc Z cé chiéu duong hudng xudng dudi
Dit cac gia tri T,Z 1én hé truc T-Z, ting véi mdi cip ta ¢é mot diém, danh sb
0,1,2,..72. Néi cac di€m do lai ta ¢6 dé thi véc to phu tai tac dung 1én chét khuyu.
Dich géc toa do xudng mot doan bang gia tri Iyc quan tinh ly tdm :
Pro= mRo’ [MN/m?]
Day chinh 1a tdm chét khuyu 0.
Xac dinh phuong chiéu va diém dit luc
Gia tri cua luc 1a vécto tinh tr géc 0, dén mot vi tri bat ky ma ta can; Chiéu
cua lyc 1a ti tAm ra ngoai;
Diém dit ndm trén phuong kéo dai cia vécto va cit vong tron tuong trung
cho chét khuyu.
Khai trién dé thi vécto phu téi Z-T thanh dé thi O-« :
V& hé truc toa do Q-a, chon ti 1 xich pg = 0,05[d6/mm]va po=p=p,
Trén cac diém chia cia truc O-o ta l4n lugt dit cdc vécto tucng Ung véi cac gdc.
Chéng han 10°,20°,..,720°.
Néi cac ddu mut vécto lai ta c6 db thi khai trién Q=f(a).
Lap bang dé vé Q=f(a).
Bang2.3.Bang tinh Q,
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Hinh 2.8.D6 thi khai trién ciia vécto phu (i tac dung trén chot khuyu

Vé dé thi phu tdi tac dung trén dau to thanh truyén :
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Dung mot td gidy bdng, trén td gidy bdng ¢d cac diém chia tng véi cac gdc
(0+B) do. Sau d6 dit td gidy bong 1én dd thi vecto phu tai tdc dung trén chét khuyu.
Ta tién hanh xoay td gidy béng ngudc chiéu kim déng hé ung véi géc a dudi td gidy
bong thi ¢6 gdc (o+P) trén td gidy bong, cii mbi 1an xoay nhu vy ta danh diu cdc
diém trén tS gidy bong. Sau dé ta ndi cac diém lai ta duge dd thi phu tai tic dung

lén dau to thanh truyén.

Hinh 2.9.D6 thi hic tdc dung lén ddu to thanh truyén

D6 thi mai mon chot khuyu :

- Chia vong tron tugng trung cho chét khuyu thanh 24 phan bing nhau,danh
s6 thd tu theo chiéu ngudc kim dong ho.

- Tt cac diém chia 0,1,2,3,..23.Trén vong tron 0, ké cac tia 00,10,20,..,230
kéo dai cdt d thi phu tai tic dung trén chét khuyu & cac diém xac dinh. Ta 1ap dudgc
tong phu tai tac dung 1én 1 diém dit [a Q.. Gia tri cla t6ng Q; dudc ghi vao céc 6
¢6 ddnh du trudc, sau dd cong tit ci cac gia trj trén ting cot cd tong phu tai tac
dung trén céc diém cta bé mit chét Qs;

Lap bang gia tri dé tinh Qy;
Bang 2.4. Bang xac dinh ving anh hudéng clia ) Q,
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Hinh 2.10.D6 thi mai mon chét khuyu
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