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MO PAU
Tinh cAp thiét cia dé tai

Ngay nay, do sy phat trién ctua dong co cao tdc, cong suat trén mot
don vi thé tich cong tac cua xi lanh 16n va trong luong nhe, thi viéc
nghién ctru dao dong ngang cia cum pit tong - xi lanh (PT-XL) va cac
tac hai gdy ra trong thyc té khai thac sir dung dong co doi hoi can phai
mé rong nghién cuu.

Mot trong s6 cac van dé dugc chii y nhidu trong nhitng nim gan
day 1a nghién ctru bai toan dao dong ngang cia cum PT-XL c6 xét dén
khe h& va mang dau béi tron giira ching va st dung cac phuong phap sb
md ta két ciu cum PT-XL trong dong co. Pé tai nghién ciru cua tac gia
dit ra nhdm giai quyét mot phan theo hudng nghién ciru nay va da chon
dé tai: “Nghién ciru dnh hwéng ciia mot s6 thong sb két ciu va lién
két dén sy twong tac ciia cum pit tong - xi lanh trong dong co”.

Muc dich nghién ciru

Mo hinh hoa két cu xi lanh bang phirong phdp phan o hitu han
(PPPTHH). Pit tong chuyén dong trong xi lanh co xet dén yéu t6 tuong
tac (do ké dén bién dang xi lanh) va phi tuyén (do ké dén khe ho giita
PT-XL). Nghién ctru trién khai thudt toan chi tiét va chuong trinh may
tinh giai bai toan dao dong ngang cua cum PT-XL, danh gia dinh lugng
mdt vai thong s két cdu cua pit tong, xi lanh va lién két giita chung dén
luc twong tac va bién dang cua thanh xi lanh theo phuong ngang.

Poi twgng nghién ciru

Cum PT-XL cia dong co diesel, 4 ky, tbc do cao va trung binh,
lam mat biang nudc. Py 1a cum chi tiét co ban va quan trong trong dong
o, n6 cing v6i thanh truyén, khuyu tryc hinh thanh hé co hoc c6 dong
hoc rét phirc tap trong déng co dot trong (DCHT).
Phwong phap nghién ctru

St dung phuong phap s thiét 1ap phuong trinh, thuét toan, chuong
trinh may tinh nghién ctru dao dong ngang cum PT-XL.
Y nghia khoa hoc va thue tién

D3 thiét 1ap h¢ phuong trinh vi phdn mé ta tuong tac gitra than pit
tong voi mot phéan tir thude két cdu xi lanh tryc tiép tiép xtic va tuong tac
vOi pit tong, trong do c6 cac ma tran va véc to tai trong nat chira cac
thanh phén luc twong tac phi tuyén c6 diém dat thay doi, phu thudc hanh
trinh chuyen dong pit tong theo phuong thang dang.

Thiét 1ap duoc thuat toan chi tiét bing phuong phéap s6 dé giai bai
toan tuong tac cum PT-XL trong dong co. Tich phén s6 dugc thyc hién
theo phuong phap Newmark.
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Xay dung duoc chuong trinh may tinh bang ngdn nglr Matlab thyc
hién thuat toan di thiét 1ap, cho phép xac dinh dugc chuyén dong ciia pit
tong, bién dang cua xi lanh va lyc tuong tac giita ching, theo thoi gian.

Céc tinh toan sb vi md hinh cu thé 1a cum PT-XL dong co D6, rat
ra nhan xét, danh gia anh hudng ddi v6i 2 thong sb ra can quan tam la:
liee tieong tdc va bién dang ciia thanh xi lanh, né phu thudc vao mo hinh
tinh va nhiéu thong sé khac nhau. Két qua nhan duoc 13 gia tri va cac
khoang gia tri thong s6 két cdu, lién két cia cum PT-XL. Céc thong sb
d6 déu trong cac mién gid trj dugc khuyen céo khi thiét ké pit tong, xi
lanh no6i chung va dong co D6 noi riéng. Pidu d6 chimg t6 mod hinh duoc
xdy dung trong lun 4n 1 c6 y nghia khoa hoc, thyuc tién va déng tin cy.
5. B6 cuc ciia luin 4n

Luan an gdm c6: m& dau, 4 chuong, két luan, 51 tai liéu tham khao
va 7 tai liéu do tac gia cong bd c6 lién quan dén luan an.

) Chuong 1
TONG QUAN VE CAC MO HINH NGHIEN CUU
CHUYEN PONG CUA PiT TONG TRONG XI LANH PONG CO
VA SU TUONG TAC GIUA CHUNG

Trong chuong nay, trinh bay nhiing mé hinh va phuong phap tinh
lién quan dén chuyén dong phu cia pit tong trong xi lanh dong co va su
tuong tac gilta chung, clia cac tac gia trong va ngoai nudc.Tu do, xac
dinh muyc tiéu nghién ctru cua luan an.
1.1 Chuyén ddng thuc ciia pit tdng trong xi lanh dong co

Phén nay, tong hop va trinh bay tir cac két qua nghién ciru 1y thuyét
va thyc nghiém vé cac dang chuyén dong cua pit tong trong xi lanh
(trong khe hé va trong céac ky lam viéc) dong co.
1.2 Cic tac hai giy ra do chuyén dong phu cia pit tong trong thue

té khai thac sir dung

Téng hop cac két qua nghién ciru thuc nghiém do, ghi rung 6n co
khi do va dép pit tdng cing cac tac dong c6 hai khac trong thyc té khai
tac st dung dong co clia mot s6 tac gia nudc ngoai.
1.3 Cac yéu cau dit ra d6i véi cum PT - XL

Trinh bay cac yéu cau chinh dat ra d6i v6i cum PT-XL. Cac hudng
ma cdc tac gia trong va ngoai nudce tap trung nghién ciru hoan thién cym
nay nhim giam thiéu va dap pit tong va cac tac dong c6 hai khac.
1.4 Mt s6 két qua nghién ciru trén thé giéi

Dua trén cac nghién ctru ciia cac tac gia nudc ngoai di cong b, tac
gia tong hop vé cac mo hinh va phuong phép tinh va tam phan loai theo
ba mé hinh: khéng ké dén khe hé va twong tac; cé ké dén khe hé va
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khéng twong tdc; c6 ké dén khe hé va twong tic. So dd phan loai mo
hinh va phuong phap tinh dugc gidi thi¢u trén Hinh 1.5.

— ] [WMoninhcoke
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khong khéi khong khéi
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Hinh 1.5. So d6 phan loai mé hinh va phuong phap tinh

1.5 Mt s6 két qua nghién ciru trong nwéc

Dao dong ctua may va co ciu may di dugc quan tdm nghién ciu
nhiéu. Tuy nhién, méi dimg lai & phuong phap giai tich va cac co cau hé
thong don gian. D6i véi DCDT noi chung va cum PT-XL néi riéng, dén
nay chua tim thdy mot nghién ctru sau nao vé van dé nay.
1.6 Danh gia cac mo hinh va hwéng nghién ciru cia ludn an
- Cac md hinh nghién ctru dao dong ngang cum PT-XL hau hét dugc mod
hinh héa béng cac h¢ tuong duong, chua co luc thuc su cua pit tong dat
1én thanh xi lanh va dya trén ba mo hinh néu trén (Hinh 1.5).
- Thuét toan chi tiét va chuong trinh may tinh cua cac tac gia nudc ngoai
khong dugc cong bd chi tiét.
- Pén nay, ¢ Viét Nam chua tim thdy mot nghién ctru sau nao vé van dé
nay (ca co sé Iy thuyét va chuong trinh may tinh). Do d6, muc tiéu luan
an dat ra la nghién curu va gidi bai toan dao dong ngang cua cym PT-XL.
1.7 Két luan chwong 1
e Viéc nghién ctru chuyén dong phu cua pit tong trong xi lanh va su
tuwong tac giita chiing 1a c6 y nghia khoa hoc va thuc tién cao.
e Cac nghién ctru vé van dé nay nhin chung (nhét 13 & Viét Nam) con it
va mang tinh chit cong bd nén khé tiép can.
e Viéc xay dyng md hinh téng quat, thuat toan va chuong trinh may
tinh nghién ctru van dé nay 1a cap thiét.
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Chuong 2
MO HINH CHUYEN DPONG CUA PIT TONG TRONG XI LANH
VA TUONG TAC GIUA THAN PiT TONG
VOI THANH XI LANH

2.1. Gioi thiéu chung
2.2. Twong tac giira thin pit tong va thanh xi lanh

90° 100"

Thanh xi lanh

Khu vuc khe!  Khu vire khe

hénhohon | hlén hon

Hinh 2.2. Tuong tac gitta than pit tong voi thanh xi lanh

@@@

Hinh 2.3. Dao dong cua xi lanh do tuong tac voi pit tong
2.3. Cac chuyén dong cia pit téng trong xi lanh, mé hinh co hoc
cum PT-XL va phat trién mé hinh tinh toan twong tic giira thin pit
tong véi thanh xi lanh
2.3.1. Céc chuyén dong ciia pit tong trong xi lanh dong co

e Chuyén dong ciia tam chdt pit tong theo phuong y

Y={(L+R) —¢ —[Rcos6+L\/l A*(sin0—k,)*. (2.4)

g Sin(0+0) (2.5)
cosd
Y - Ro? {cos(e +4) Y cosje] (2.6)
cosd cos’¢

e Chuyén dong cua pit tong trong khe hé giira PT- XL
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a) b
Hinh 2.6. Lyc, m6 men tac dung lén pit tong

m =Y em =y m2em |
T h S TR {e‘}_{FN+ZFS6S+Frtg¢}(2.25)
Iﬁ"+mp(a—b)(l—%) —lﬁ”+mp(a—b)% &1 [My+ 2 EyS +M,
2.3.2 M6 hinh co hoc cum PT-XL va phat trién mé hinh tinh toin
twong tac gitra than pit tong va thanh xi lanh

2.3.2.1 M6 hinh bai todn va cdc gia thiét diéu kién

X X

a)Tuong tic giira than pit tong
v6i thanh xi lanl ) Khi 6 va dap

_ Hinh 2.7. M6 hinh bai todn
2.3.2.2 Phat trién mé hinh tinh toan
- B6 sung lyc tuong tac F vao (2.25), ta dugc :
m(l—2)+m(1—£) m E+mi
TR T L ST rHF +Y ES, +E-tg¢+Fm}(2.26)

€, M, *ZFSYSSS +M;

Lp-%—mp(a—b)(l—E) —I—p+rnp(a—b)E
H P H H, H

- Néu diém tiép xtic 1a diém D trén than pit tong voi thanh xi lanh :
Fy =Fy, +F =8 [ky(e, —xp)]—c, (&, — Xp). (2.27)
xp =[N(En() Jfa}s 5 =[N(En()J{a). @29

- Thay (2.29) vao (2.27) dugc :
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F =8, [ ky(e, <[ N(&n(1) J{ah |-eate, [ N(&n(1) J{ah-2.30)

2.4. Phuong trinh twong tac giira than PT va thanh XL

Tu phuong trinh(2.25), ky hiéu :
b a a

mP(l_E)erc(l_ﬁ) m —+m_—
[m, |= . b . , (231
ﬁp+mp(a -b)(1 _ﬁ) —Ep+mp(a _b)ﬁ

(E) _{ Fy + Y ES, +Ftg }

= 2.32
M, + > Fy38, +M, (232)

[ml]{mp(l—%Hmc(l—%) mp%+mci}, (2.33)

H
(&l={e &), (2.34)
f, =F, + Y E3, +Ftg. (2.35)
Tt phuong trinh (2.26), lyc tuong tac F dugc tinh nhu sau:
Fy =[m, )& - f,. (2.36)

Luc tuong tac (2.36) 1a lyc tap trung tai vi tri (§,m(t)) dugc mo ta boi
luc phan bb p(x, y, t) c6 dang:

p(x,y,t):Fm(t)~6(x—2;,y—n). (2.37)
trong d6, 8(.) 12 ham Delta-Dirac véi cac tinh chit sau:
3(x—&y-m)=0, khi x=#Ey=n (2.38)
S(X—c";,y—n):oo, khi X:me:n' (239)
E+em+e
lim j 8(x &y -n)xdy =1, (2.40)
&-en-¢
JIf(x,y)S(x—&,y—n)dxdy = f(ﬁ,n), 0<&<a;0<n<hb. (2.41)

Theo PP PTHH, vécto luc nut phﬁn tir dugce xac dinh nhu sau:

(= TN Gon)] by Opinay =

(2.42)

I:N(x,y)]T Fiv (t)-ﬁ(x -&,y *n)dxdy.

ot—n
o —
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Theo tinh chit ham Delta-Dirac (2.41), thi (2.42) tr& thanh :

{Fh=[N(En(0)] Ex (1) (2.43)

Thay (2.36) vao (2.42) taco :
{F}=[N(en (V)] ([m]{e}-£)=
=[N(en(t)] [m](8 -[N(an()] 4.

Phuong trinh vi phan dao dong cuia phan tir két cdu thanh xi lanh

(2.44)

khi chiu uén do tac dung cua vécto lyc nat {Fe} c6 dang :

(M3 {af+ [ Jfarj [k Jlarf={F) @4

Tu phuong trinh dao dong cua pit tong (2.25), v6i F xac dinh theo

(2.30) va phuong trinh dao dong udn cia phan tir két ciu xi lanh xéc
dinh theo (2.45) véi véc to luc nut (2.44), ta co:

[ e+ [ Yo+ [xs J{a7} =
=[N(&n()] [m e -[N(En()] 4.

T
Ky hiéu: {ab={fe} {a}} - (2.49)
Phuong trinh dao dong cta pit tong voi mot PTHH xi lanh la:

[m, ] 0 |({g CO“g —e,[N(&n(0)]|[ &} .
{‘[N(é,n(t))y[ml] [Mo]:H{q}}*'ﬂ ) } o H{q}} (2.50)

3k, 0] (et e f
{[ 0() 0} 6"[[21()”}{{2}}}{-[N(é{,n(}t))Tﬂ}'

Tir phuong trinh (2.50), ta thiy: )
- Céc ma tran khong lién quan dén tuong tac voi pit tong:

) pegf (999 gy (610 e e

- Véc to tai trong nut khong lién quan dén tuong tac:
{F}={0 o} (2.52)

- Cac ma tran lién quan dén tuong tac:

(2.46)
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[m ] [0]

(M, |= , (2.53)

-[N(En()] [m] [0]

e, ]- {c(f (ﬂ —Cd[N(im(t))], (2.54)
[0] [0]

(ke ]~ {Sf“ 2} =8 [N ()] (2.55)
[0] [0]

- Véc to tai trong niit 1ién quan dén twong tac:

{F} ={{Fo} ~[N(em(1)] f} (2.56)

2.5. Phén tir két ciu xi lanh tong quat va ma tran nén dan hdi ciia 40
nuwéc lam mat bao quanh xi lanh

Dé 1am co sé xay dung phuong trinh mé ta dao dong theo phwong
ngang cta cum PT-XL. Phan nay, gi6i thidu cdc ma tran phan tir két cau
xi lanh (phdn tir vo) tong quat va cic ma trén chuyén toa do tur toa do
phan tir sang toan hé. Ngoai ra, trinh bay vé cac ma tran trén nén dan hoi
mo ta 4o nudc bao quanh xi lanh.
2.6. Két luan chwong 2
o Tl mé hinh cé ké dén khe hé va khéng twong tic cia cac tac gia da
cong bd (nam 2002, 2004, 2005) va nghién ctru thyc nghiém do rung-
on, sy pha huy xam thyc cac chi tlét chiu rung dong trong dong co, tac
gia di xay dung mé hinh co hoc tong quat va phat trlen mo hinh tinh
toan dao dong ngang cym PT-XL, c6 xét dén céac yéu tb twong tac va phi
tuyén. Luc tuong tic gitra ching thong qua moi truong trung gian 1a
mang dau. Than pit tong la mot vat chuyén dong song phing trong mat
phing lic cta thanh truyen trong do quy luét chuyén dong ciia tim chét
pit tong theo phuong thang dung gia thlet da dugc xac dinh. Xi lanh coi
1a vo try mong két cdu dan hdi tuyén tinh, dugc roi rac hda bang PP
PTHH, véi nén dan hdi md ta a0 nudc lam mat, chiu tac dung cua lyuc
tuong tac co diém dat di 'dong theo hanh trinh cua pit tong theo phuong
thang dimg. Cac thong sd can tim 1a chuyén dich ngang cua cac diém D,
C (e,,e, ) trén than pit tong va thanh xi lanh.

e Dé lam co so thiét 1ap phwong trinh dao dong cua cym PT-XL, da
thiét 1ap hé phuong trinh md ta twong tac giita than pit tong véi mot
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phan tir thude két cdu xi lanh truc tiép tiép xtic va tuong tac voi pit tong,
thé hién trong phuong trinh (2.50), trong d6 c6 cic ma tran va véc to tai
trong nut (2 53), (2 54), (2.55), (2 56), chira cac thanh phan lyc tuong
tac phi tuyén c6 diém dat thay d6i. Pdy la két qua mdi, 1am co s dé xay
dyng thuét toan va chuong trinh may tinh trong chuong tiép theo.
Chuong 3
THUAT TOAN VA CHUONG TRiNH MAY TiNH
GIAI BAI TOAN TUONG TAC GIUA THAN PiT TONG
VOI THANH XI LANH

3.1.Thuét toan cua chwong trinh

Hinh 3.1, gi6i thidu so do thuat toan bang phuong phap Newmark
tich phan phuong trinh vi phan moé ta tuong tac gilra than pit tong va

thanh xi lanh.

Tinh cac ma trin: [M 1[G ). [K,
Xdc dinh céc tham s6: h = A( B= 1/4 y=1/2;N=T/At
Gan diéu kié ndau{ ) 0;{a}, =

¥
4.{ Xic dinh phan tir twong téc p1, p2 ]
2

Tinh céc ma trén phan i p: [Mi]v[ci][K,‘l]

Tinh céc véc to tai trong nat phin tir p

B sung ndunp vao ma trin toan hé

[MI=[M, ]+ [M; F[C]=[C,]+[ € BIKI=[Ko] +[K; | ‘

Tinh ma triin [A]

[A]=[M]+vh[C]+ph*[K]

Tinh gia téc, uluyuw an tée

B =L, + 0-n)n ), )-
(Al [K]({q}ﬂﬁ»h"q}” [57[&]}. ,'q)”] |
(s = {a, +la), (3B (), vl
{8 =), (=, -l
¥

l Tinh lyc twong tic gitra than pit tong va thanh xi lanh
¥

[ Chuyén sang bude tinh tiép theo ]

Hinh 3.1. So d6 thuat toan
3.2 Chuong trinh may tinh
Giai cac bai toan dua trén ba trudng hop
Trudng hop 1: M6 hinh khong ké dén khe hé va khong twong tac;
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Truong hop 2: M6 hinh ¢6 ké dén khe ho va khong twong tac;
Truong hop 3: M6 hinh c6 ké dén khe hé va tuong tac.
3.3 Mot s6 ham ciia chwong trinh
Gi6i thidu mot sb ham str dung trong chuong trinh gom:
3.3.1 Ham vét liéu
3.3.2 Ham tinh ma trin phan tir
3.3.3 Cac ham tip hgp ma tréin toan hé
3.3.4 Ham ghép véc to tai phan tir
3.4 Vidu tinh toan sb
Vi thuét toan, chuong trinh may tinh da l1ap. Vi du tinh ap dung
tinh cho cum PT-XL dong co D6.
3.4.1 Cac théng sé vao
Gom: cac thong sb két cau pit tong, xi lanh va lién két gitta chung
cing véi quy luat chuyén dong cua pit tong theo phuwong y. Hinh 3.6;
3.7; 3.8;3.9; 3.10; 3.11; 3.12; 3.13; gioi thiGu quy luat dong hoc, dong
luc hoc cua pit tong theo phuong y va két ciu xi lanh dugc rdi rac bing
PP PTHH.

_\ _ \ J

] sao e oW Twm = 36:
Hinh 3.7: Van toc cla tam

Hinh 3.6: Chuyén vi cua tam
chét p1t tong theo phuorng y

#

Dk Ehrpeiipinn]
.F'_ﬁasséééﬁi

chot pit tong theo phu’orng y.

[T

dA ] i

f

i ocgmmiel)
e

i e chay ()
RN —

\j R\ | f \
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Hinh 3.8: Gia téc cua tam Hinh 3.9: Lyc khi chay tac
chot pit tong theo phuong y. tac dung 1€n dinh pit tong
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Hinh 3.10. Lyc quén tinh

Wm0 X0 &0 W w0 e 8l
‘Gex guay tn kirpuisel

o Torey bt 40 g fen, chas pstne.

J;(,

e a0 30 W0 w6
Gloe aqany s kheepuida)

Hinh 3.12 Lyc téng

3.4.2 Két qua tinh toan

R

Dich chuyén ngang

ctia diém D (et) trén
than pit tong

b Dich chuyén ngang
cita diém C (eb) trén
than pit tong

Tam xi lanh

Hinh 3.15. Cac thong sb ra
cua pit tong

o Ddi voi pit tong
Két qua tinh toan cac thong sb dong hoc, dong luc hoc cua pit
tong theo phuong ngang gidi thi¢u trén cac Hinh 3.17; 3.18; 3.19; 3.20;
3.21;3.22; 3.23; 3.24.

P8 88

Luc rgang (M)

g

W0 X0 X8 &0 S0 @0 A0 BN
Goe quay I kyuic]

Hinh 3.11. Luc ngang

Hinh 3.13. Xi lanh mé ta bing
SAP2000 version 9.03

S6 céic phén tir hai phia thanh xi lanh trye
tiép tiép xiic v tic dung véi pit tong

P
Niit 146 (75, 0, 204),
phin tir 127

Niit 92 (75, 0, 127.5)
phan tir 73

Hinh 3.16. Cac thong ra
cua xi lanh
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Hinh 3.17. Chuyén vi ngang ciia
pit tong

:,-- Y Khe ho A
F a(um)

Goc quay truc khuyu (do)
Hinh 3.19. Van toc chuyén dong
ngang cua pit tong ciia Mansouri

(G ter e D it et Pt BAeein

Vin toc dich chuyén ngang
cuia than pit tong (m/s)
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Hinh 3.21. Gia toc cua diém D
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Hinh 3.23. Goc nghiéng
cua pit tong

12
“BRED
E ”"- \,_....-"‘\,/\J, ]'('\11 T
Lo

I T T T

Hinh 3.18.Van tdc cua diém C
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Hinh 3.20. Van tdc cua diém
D trén than pit tong

Catis e be e st e shemg s
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Hlnh 3.22. Gla tdc cta diém C

- ]

Hinh 3.24. Lyc quan tinh cia
nhom pit tong theo phuong ngang

Nhdn xét va danh gia:Chuyén vi ngang ctia diém C(e, ), D(e,) trén
pit tong, thay doi 16n & khu vuc diém chét trén (DCT). Puong (e, ) cham
pha va bién d6 nho hon dudng (e, ). Van toc diém C, D trén than pit
t6ng tang ’nhiéu 6 khu vuc DCT lam lyc tuong tac téng. Su tang dot bién
cua gia toc pit tong ¢ khu vuc DCT, lam lyc quan tinh theo phuong

ngang tang gy va dép, rung - on khi dong co lam viéc. Luc quan tinh
khi cac diém C, D trén than pit tong tiép xic voi thanh xi lanh, luc quan
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tinh theo phuong ngang ciing téng dot bién ¢ khu vuc nay. Su thay do6i
g6c nghiéng cua pit tong trong cac ky cong tac lam ép p1t tong Ve tung
phia thanh xi lanh va d6i huéng khi qua DCT, PCD (diém chét du’orl)
Chuyén dong nghiéng gdy ra mai mon 16n. Tai khu vuc PCT gbc
nghleng 16n va p1t tong chuyén ttr thanh nay sang thanh kia gdy xung va
dap va tiéng “gd” pit tong. Pé danh gia do tin c@y cua thudt toan,
chuong trinh da lap. Ket qua tinh van tdc pit tong (Hinh 3.20), dugc so
sanh voi van toc cua diém tuong ung trén than pit tong cua dong co cd
cung kich thuge hinh hoc va ché d6 toc d6 ctua Mansouri (Hinh 3.19),
hai két qua c6 dang phu hop.
e D0i véi xi lanh

Tiép theo, cac Hinh 3.25; 3.26; 3.27; 3.28; 3.29 gi6i thiéu két qua
tinh toan cac thong sé dong hoc ctia nit 92, 146 (md ta trén Hinh 3.15)
cua xi lanh va luc tuong tac, Hinh 3.30.

s S ot 020 w125 11w thahs o thee phcny sgang i 506 e 145 e [N RSO TG BUSAg MG
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s 8 5 B o
B €8 .8

Clrayes vi 253 thsnh wiksehs mam]
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Hinh 3.25 Chuyén vi ngang cta Hinh 3.26. Van toc nut 146 cua

cac nut 146. 92 trén thanh xi lanh thanh xi lanh
. Wan toc et 93 cus thach © i-'-"-nnf-ﬂ'u-w-u ;5"“‘ 5080 146 1 B o o sy gy
AV '\, /\f ! {00
g,m H H \\Il ;F: o ,\’J/ ‘-.\J }__,\_\_r_zl_ W‘N\I/’
B R I R

Goe gay truz khupsids) Gac ey tesc Wvyuise]

Hinh 3.27. Van toc nat 92 cua Hinh 3.28. Gia tdc nut 146 cta
thanh xi lanh thanh xi lanh
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Hinh 3.29. Luc tuong tac gitra Hinh 3.30. Gia toc ctia nut 92 cta

pit tong va thanh xi lanh thanh xi lanh

Nhdn xét:-Nut s6 92 (75,0,127,5), 146 (75,0,204) dugc chon dé khao
sat cac thong sb dong hoc va dong luc hoc, quy luat chuyen vi nit cua
nat 92,146 c6 dang tuong ty. Tuy nhién, nat 92 c6 chuyén vi 16n hon, vi
luc twong tic va va dap ¢ d6 1on hon. Ngoai ra, nat 92 nim & khoang
giita clia hai gdi tya xi lanh trén thdn may. Van tdc va gia toc dao dong
cua cac nut ciing c6 su thay dbi dot bién & khu vue DCT. Luc tuong tac
tai diém C 16n hon tai diém D.
3.5. Két luan chwong 3
e Thiét lap dugc thuat toan chi tiét bang phuong phap sb, dé giai bai
toan tuong tac cum PT-XL. Mién thoi gian khdo sat 1a mot chu trinh
cong tac cua dong co 4 ky. Tai mdi thoi diém, da xac dinh duoc vi tri
clia pit tong theo phwong y, phan tir xi lanh chiu twong tac véi pit tong.
Cac ma tran (khéi lwgng, can, d§ cing) va vécto luc nit, dugc xac dinh
trong ting thoi diém, tiy theo vi tri cua pit tong. Tich phan s thuc hién
theo phuong phap Newmark.
e Xay dyng duoc chuong trinh may tinh bing ngdén ngir Matlab thuc
hién thuat toan da thiét 1ap, cho phép xac dinh dugc chuyén dong cua pit
tong, bién dang cia xi lanh, lyc twong tac giira chung, theo thoi gian.
bay la ket qua méi, vira 13 muc tiéu vira 1a cong cu dé nghién ctru trong
chuong tiép theo.
e Vi du sb kiém tra do tin cdy cia thudt toan va chuong trinh da lap
tién hanh ap (dung tinh v6i cum PT - XL cua dong co D6, 1a dong co
diesel 4 ky, toc do cao, 1am mat bang nudc. Két qua tinh (van téc chuyén
d6ng ngang cuia pit tong) duoc so sanh véi két qua trong nghién ciru cua
Mansouri (2005). Hai két qua trén twong di phu hop vé quy luat, diéu
do kh?ing dinh d¢ tin cay cua thuat toan va chuong trinh da lap.
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Chuong 4
NGHIEN CUU ANH HUONG CUA MOT SO THONG SO KET CAU

VA LIEN KET PEN SU TUONG TAC CUA CUM PT-XL
Nghién ciru khao sat dua trén ba mo hinh: mé hinh khong ké dén

khe hé va khéng twong tac; mé hinh ¢é ké dén khe ho va khéng twong

tac; mé hinh cé ké dén khe ho va twong tdc. Trén co s& khdo sét cu thé

cho cum PT- XL dong co D6, co thé ap dung cho cac cum PT-XL cua

dong co khac nhau.

4.1. M6 hinh khéong ké dén khe hé va khong twong tac

>

HH 2H
) ¢ =e,=0
N\ X, =0
e gl
H <&
Tam xi lanh

Hinh 4.1. M6 hinh khong ké dén khe hé va khong twong tac
Mo hinh khong ké dén khe hd va khong tuong tic (Hinh 4.1),
chuyén dong cua pit tong trong xi lanh c6 mét bac tw do. Lyc twong tac
tai cac diém A, B, C, D trén than pit tong dat Ién thanh xi
lanh F (fA,fB,fC,fD)=0, vi e, =¢, =0; X =0. Céc lyc tdc dung lén
pit tong thé hién trén Hinh 4.2.

=1t G4t Bhanh phan lut 136 Sung len pisti

Luc ta dung (M

o;{} \m 200 m B Y
Hinh 4.2. Cac lyc tac dung lén pit tong
4.2. M6 hinh c6 ké dén khe hé va khong twong tic
M0 hinh nay, pit tong chuyén dong ba bac tu do trong xi lanh.

Chuyén dong ngang pit tong duoc chon theo 2 toa do suy rong €,.,e,.
M6 hinh nay, khong xét bién dang ctia xi lanh (x = 0).

tam xi lanh

Hinh 4.3. M6 hinh c6 ké dén khe hé va khong tuong tac

Pay la truong hop riéng cla thuat toan, chuong trinh may tinh khi
gan gia tri mo dun dan hoi cua vat lidu xi lanh du 16n (E= 10°°N/mm?).
M0 hinh nay, khao sat anh huong ctua khe ho Ava do 1éch c, cua khéi
tam pit tong dén luc tac dung 1én thanh xi lanh va sy va dap giira chiing.

4.2.1. Anh huong ciia khe hé A

Céac Hinh 4.4; 4.5; 4.6; 4.7; 4.8; 4.9; 4.10 gioi thi€u Kkét qua tinh
toan chuyén vi ngang ctia pit tong bén trong khe ho gitra PT-XL va cac
gia tri max, min cua lyc tac dung lén thanh xi lanh va thdng ké s lan
gdy ra va dap khi khe ho A thay doi.
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Hinh 4.4. Chuyén vi ngang cua Hinh 4.5. Lyc tac dung 1én
pit tong véi A=0,15 mm thanh xi lanh véi A=0,15 mm
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Hinh 4.7. Luc tac dung 1én
thanh xi lanh voi A =0,45 mm

Hinh 4.6. Chuyén vi ngang cua
pit tong véi A = 0,45 mm
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Hinh 4.9. Luc tac dung 1én
thanh xi lanh v6i1 A =0,8 mm

Hinh 4.8. Cﬁﬁyén V1 ngang cua
pit tong véi A= 0,8 mm

Anh huong cua khe ho delta den luc tac dung len thanh xi lanh

100000

T
50000 ‘ A A=A
P

=l

-50000 T
| —_—
-100000 L

Delta (mm)

‘ e T m—— ‘

Hinh 4.10. Anh hudng cia A dén luc tac dung Ién thanh xi lanh
Nhan xét: Khi A= 0,1 — 0,2 mm, trong khoang nay luc tac dung
1én thanh xi lanh cé gia tri nho va ting chadm (di ngang). Khi A> 0,2
mm lyc tac dung 1én thanh xi lanh ting nhanh hon. Ciing tir cac két qua
trén, vé chuyén dich ngang va s 1an va dap cua pit tong voi thanh xi
lanh cho thay: khi cang giam khe hé, sb 1an va dap giita PT-XL (diém C)
tang. Do do, vAn dé lya chon khe ho trong tinh toan thiét ké ngoai viéc
dam bao cac yéu cau vé lam kin, giam mai mon. .. thi cin quan tim dén
tan sudt va dap giita PT-XL dé giam rung dong va on cing cac tac dong
¢0 hai khac.
4.2.2. Anh hwéng cia d9 léch cia khoi tim pit tong so véi
duwong tim pit tong c,
Hinh 4.11 giéi thiéu két qua khao sat anh hudng ciia do léch khdi
tAm so voi duong tim pit tong, dén lyuc tac dung lén thanh xi lanh va s6
lan va dép pit tong voi thanh xi lanh.

Anh huong cua Cg den luc tac dung len thanh xi lanh

4 v T ! v XX
40000 ""‘A—Q’—XN‘W(—%& Tl
|

Luc (N)
o

|
| | | |
T T T T T T T T T T
-20000 1 2 3 4 5 6 7 8 9 10 1
|

Cg (mm)

‘—O—MmJD B Max fD = =——Min_{C === Max {C ‘

Hinh 4.11. Anh huong cia c, dén lyc tac dung 1én thanh xi lanh
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Nhgn xét: Nhin chung, khi tang ¢, gia tri max, min cua lyc tac dung
1én thanh xi lanh tai C, D trén Fhén pit tong déu tang. Tuy nhién, mirc d6
tang cua cac lyc d6 khong nhi€u. Xuat hién khoang gia tric, = 4 - 6 mm
ma & do luc tac dung 1én thanh xi lanh nho. Tbn tai gid tric, = 5 mm lyc
tac dung’ lén thanh xi lanh cuc tiéu. V& sb lafln va dap gitra PT- XL, khi
tangc, s0 1an va déap cling tang (dac biét ¢ diém C). Ciing tai gid tric, =5
mm sb 1an va dap i:c nl}ét (tai diém C mot 1an, diém D mot lén).
4.3. M6 hinh cé ké dén khe hé va c6 tuwong tac

4.3.1 Anh huéng ciia khe hé A giira PT — XL

Céc Hinh 4.12; 4.13 thé hién két qua khao sat anh hudng cia khe

ho A dén Iyc tuong tac va bién dang cia thanh xi lanh.

Anh huong cua delta den luc tuong tac
200000

150000 /
100000 /\
a
50000

Luc tuong tac (N)
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& & & & & & Py
_500000}0 Nu/ﬁ'z 03 04 0'5 0'6 07 08 0,9
-100000 ~—
-150000
Delta (mm)
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Hinh 4.12. Anh huéng ciia khe hé' A dén lyuc tuong tac

Anh huong cua delta den chuyen vi cua thanh xi lanh

0.03 I I I I
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Hinh 4.13. Anh huong cua khe ho A dén chuyén vi ctia xi lanh

Do thi Hinh 4.13, cho thay: khoang gid triA=0,05-0,2 mm lyc
tuong tac tang, giam dot bién va dat cuc dai taiA =0,1 mm . Khoang gia
triA=0,2—-0,3mm gia tri lyc tuong tac giam va dat min. Tdn tai mién
gia tri khe h6 A =0,2-0,3 mm dé luc twong tac dat gia tri nho nhat. Két
qua nghién ctru anh huong cua khe ho A dén chuyén vi cua thanh xi
lanh cho thay: trong khoang gia tri A=0,05-0,2 mm chuyén vi thanh
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xi lanh tang, giam 4ot bién va dat cuc dai taiA=0,1mm cung voi su
tang, giémﬂd(f)t bién va dat cuc d,ai cua lgc tuong tac. .
4.3.2 Anh huéng ciia hé¢ s6 dan hoi ciia mang dau k,
~ Hinh 4.14; 4.15 gi6i thiéu két qua khao sat anh huong ciia hé s6 dan
hoi k,; cuia mang dau gilta PT-XL dén luc twong tic va bién dang cua
thanh xi lanh.

Anh huong cua kd den luc tuong tac

60000
40000
20000
0 4
-20000
-40000
-60000
-80000
-100000

Luc tuong tac (N)

e in_(D e Max (D e e Mi_{C. ot e Mt _(C

Hinh 4.14. Anh hudng cua k, dén luc trong tac

Anh huong cua Kd den chuyen vi cua thanh xi lanh

Chuyen vi (mm)

kd(Nmm)

[—#—Minnut 146 —B—Maxnut 146 = = Min.nut 92 = =—naxnut 52 |

Hinh 4.15. Anh huéng cta k, dén chuyén vi ctia thanh xi lanh
4.3.3 Anh huéng ciia d9 1éch khéi tAm pit tong c,
Hinh 4.16; 4.17 gi6i thi¢u két qua tinh khao sat vé anh hudng cua
dd léch tdm ¢ dén luc tuwong tac va chuyén vi cia xi lanh.

Anh huong cua Cg den luc tuong tac
100000 r

50000 P

Luc tuong tac (N)

-100000 1

Cg (mm)
‘—O—Maxjc Al Max_{C == == Min_{C === Max_{D ‘

Hinh 4.16. Anh hudng cta c, dén lyc twong tac
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Anh huong cua Cg den chuyen vi cua thanh xi lanh
0.04 T T T T

o

o

N
!

-0.02

Chuyen vi thanh xi
lanh (mm)
o
o
o

_0.04 | | |
Cg (mm)

‘ ———Min_nut 146 —ll—— Max_nut 146 =fy=—Min_nut 92 ==& Max_nut 92 ‘

Hinh 4.17. Anh huéng ciia c, dén chuyén vi clia thanh xi lanh

Trong khoangc, tir 0 - Smm céc gid tri max, min cta lyc tuong tic
tuong ddi 6n dinh (khong tang). Khi c,> 5 mm thi lyc tuong tac tang
nhanh. Péi vai chuyén vi cua thanh xi lanh, gia tri c,=0 cho lyc tuong
tac va chuyén vi ciia thanh xi lanh nho nhét, trong khoang 0 < ¢, <1 mm

chuyén vi cia thanh xi lanh giam (chuyén vi dat min). Trong khoang
I<c, <2mm chuyén vi tang dot bi€n va c6 cac gia tri max, min cua

chuyén vi, trong khoang?2 < ¢, <5mm nhin chung chuyén vi giam (trir
gia tri max nut 92 tang). Gia tric, > 6 mm chuyén vi ting nhanh.

4.3.4 Anh huong ciia d 1éch tim chot pit tong c,

Hinh 4.18; 4.19 gi6i thiéu két qua khao sat 4nh hudng cia ¢, dén

lyc twong tac va chuyén vi ctia thanh xi lanh.

Anh huong cua Cp den luc tuong tac
100000 | 1 1
z 0 —= , — - -~ ~
§ -100000 NHE{O __ ,21‘5 __.30__235
2 200000 f A —
S 800000 4 - j\ 77777
§ 4400000 f ~~~————mm e i’ - 4: 7777777777
-500000 c (mm‘) !
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Hinh 4.18. Anh huéng cta c, dén lyc twong tac
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Anh huong cua Cp den chuyen vi cua thanh xi lanh
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Hinh 4.19. Anh huéng cta c, dén chuyén vi cia thanh xi lanh

Nhan xét: V6i ¢ =0 lyc tuwong tac, chuyén vi thanh xi lanh min.
Tuy nhién, trong khoang khéo sat, ton tai mot gia tri c,=2-2,5mm ¢ do
cac gia tri max, min cua lyc twong tac nho. Trong thuc té, dbi véi dong
co diesel do 4p suat cta liyc khi chay & cudi hanh trinh nén va hanh trinh
chay gidn no 16n, nén lyc ngang tac dung 1én hai phia thanh xi lanh
tuong dbi 16n, viéc san déu luc ngang theo tiét dién ngang chi 13 twong
d6i va it co y nghia thyc tidn, nén khi thiét ké dong co diesel thuong
chonc, = 0. D I¢ch tm chot pit tong thuong chi co ¥ nghia véi dong co
xang. Tuy nhién, viéc lam léch tim con anh huéng dén dong hoc va
dong luc hoc cua co cau khuyu truc thanh truyén (CCKTTT), nén trong
thuc té it str dung phuong phép nay.

4.3.5 Anh hwéng ciia chiéu day thanh xi lanh h

Hinh 4.20; 4.21 thé hién két qua khao sat anh hudng chidu day
thanh xi lanh h dén lyc tuong tac va chuyén vi ctia thanh xi lanh.

Anh huong cua h den luc tuong tac
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N 40000 e >
Z 20000 REEXEXSR 1
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Hinh 4.20. Anh huong ctia h dén lyc twong tac
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Anh huong cua h den chuyen vi cua thanh xi lanh
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Hinh 4.21. Anh huéng ctia h &én chuyén vi ctia thanh xi lanh
Nhdn xét:Nhin chung, khi ting h luc twong tac ting. Ddi voi chuyén
vi cta thanh xi lanh khi tang h tir 3 - 6,5 mm chuyén vi giam nhanh,

trong khoang h > 6,5 mm chuyén vi giam 6n dinh.
4.4. Két luan chwong 4
Céc tinh toan so dbi v6i mo hinh cu thé 1a cum PT-XL dong co

D6 & ché d6 cong suit dinh muc, Ne = 176,52 kW, {mg véi sd vong
quay n = 1800 v/ph. Nhim rut ra nhirng danh gia anh hudng cia mot so
thong s6 két cau va lién két v6i hai thong sb ra can quan tam 13 : Luc
twong tac va bién dang ciia thanh xi lanh.
o Truong hop khong ké dén khe hé va khong tuwong tac

Mo hinh nay, cho phép xac dinh dugc quy luat dong hoc, dong luc
hoc cua pit tong theo phuong thang dung, cac lyc va mo men tac dung
1én pit tong. Pay 1a nhom cac théng sd vao quan trong dé tinh toan khi
ap dung cac md hinh khac. Tuy nhién, m6 hinh nay khong c6 dugc cac
thong s vé két cau xi lanh.
o Truong hop c6 ké dén khe hé va khéng twong tac

- Anh hwéng cia A : trong khoang A= 0,1 - 0,2 mm luc tac dung
1én thanh xi lanh c6 gia tri nho va tang cham (di ngang). Khi A> 0,2
mm lyc tic dung 1én thanh xi lanh ting nhanh hon. Ciing tir cac két qua
trén, vé chuyén dich ngang va sé lan va dap cua pit tong voi thanh xi
lanh cho thay: khi cang giam khe ho, s6 1an va dap giita PT - XL (diém
C) tang. Viéc lya chon khe h¢ gitra PT-XL trong tinh toan thlet ké, ngoai
viéc dam bao cac yéu cau vé lam kin, giam mai mon... thi can quan tim
dén tan suit va dap gitra PT-XL dé giam rung 6n va cac tac dong c6 hai
khac.
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- Anh hwong ciia ¢, : vé do léch khéi tam c_, khi tingc, gid trj max,
min cua lyc tac dung 1€n thanh xi lanh tai C, D trén pit tong déu ting.
Tuy nhjén, mirc do tang cua nd khong nhiéu. :Frong khoang gia tri khao
sat, xuat hi¢n khodng gia tri ¢,= 4 - 6 mm d¢ lyc tac dyng Ién xi lanh
nho. Ton tai gia tri ¢, = 5 mm, lyc tac dung lén xi lanh dat cuc tiéu. Vé
s6 1an va dép, khi tangc, s6 1an va dap tang (dac biét ¢ diém Q). Tai gia
tri ¢, = Smm 6 lan va dap la it nhdt (tai C mot 1an, D mot 1an) két qua
nay ciing phu hgp V(’);i lgc tac dung ciia pit tong tai d6 cuc tiéu.

e Truong hop co ké den khe ho va co twong tac

- Anh huéng cia A: trong khoang A =0,05—0,2 mm lyc tuong tac,
chuyén vi thanh xi lanh tang, giam dot bién va cuc dai tai A=0,1mm.
Trong khoang A =0,2—-0,3mm lyc tuong tac, chuyén vi giam va dat
min. Ton tai mién giad tri khe ho A=0,2-0,3mm [yc twong tdc, chuyén
vi thanh xi lanh dat min.

- Anh huong ciia k,: v6i 1.974 e'< k, < 1.974e*N/mm luc tuong tac
nho (=0), trong khoang 1.974e*<k, < 1.974¢’'N/mm gia tri luc tuong
tac ting manh (tén tai gid tri k, =1.974¢’N/mm, ma tai do luc tuong tac,
chuyén vi thanh xi lanh max), k, > 1.974¢’/mm lyc tuong tac on dinh.

- Anh hwéng ciia ¢, : trong khoangc, tir 0- Smm, gia tri max, min cta
lyc twong tac twong doi 6n dinh (khong ting), ¢,> 5 mm lyc twong tac
tang nhanh. Voi chuyén vi thanh xi lanh, gid tric, = 0 luc tuong tac,
chuyén vi thanh xi lanh min. Trong khoang 0 < ¢, <lmm chuyén vi ctia
thanh xi lanh giam (chuyén vi dat min). trong khoang
l<c, <2mm chuyén vi ting dot bién va co cyc tri cta chuyén vi, trong
khodng 2 < ¢, < 5mm nhin chung chuyén vi giam (trlr gia tri max nat 92
tang). Gia tric,> 6 mm chuyén vi ting nhanh.

- Anh hudng cia c,: khi ¢ =0 lyuc tuong tac, chuyén vi thanh xi lanh
nho. Tuy nhién, trong khoang khao sat, ton taic = 2 - 2,5 mm gia tri
max, min cua lyc tuong tac nho. Trong thuc té, d6i véi dong co diesel,
do 4p suat cua lyc khi chdy ¢ cudi qué trinh nén va qua trinh chéy gian
no 16n, nén lyc ngang tac dung 1én hai phia thanh xi lanh twong doi 16n,
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nén viéc san déu luc ngang theo tiét dién ngang chi 1a trong ddi va it c6
¥ nghia thyc tién. Nén khi thiét ké ddi v6i dong co diesel thuong
chonc = 0. Doi v6i dong co xdng, d¢ gidm thiéu tieng “gd” do va dap
cla pit tong, thuong nguoi ta khoan Iéch bé chot vé phia chiu luc ngang
lon. Tuy nhién, cach nay it dung vi anh huong dén dong hoc CCKTTT.

- Anh hwéng ciia h: tang h lyc twong tac ting. D6i voi chuyén vi cia
thanh xi lanh, khi tdng h tir 3 — 6,5 mm chuyén vi giam nhanh. Tdn tai
gia tri (ngudng) h = 6,5 mm chuyén vi nho, trong khoang h > 6,5 mm
chuyén vi giam 6n dinh.
KET LUAN CHUNG
Ludn én da dat dwoc cac két qud chinh va moi gom :

1. Da trinh bay mot cach hé thong két qua nghién ctru ciia nhiéu tac gia
trong va ngodi nudc vé van dé nghién ctru. Tir d6, tam chia thanh ba mo
hinh: Khong co khe ho va khong tuwong tac, co khe ho va khong tuwong
tac; c6 khe hé va cé tiwong tde. Lua chon md hinh tha hai dé phat trién
thanh md hinh nghién ctru cua dé tai luan an. Tir d6, mé hinh, phuong
trinh, thudt toan va chuong trinh may tinh da dugc thiét 1ap va thyuc hién
tinh toan sd ap dung cho tinh cho dong co D6, khao sat anh huéng ctia
cac thong sb két cdu va lién két dén sy tuong tac ciia cum PT — XL trong
ba trudong hop néu trén. Cac két qua nhan duoc tir viéce tinh toan nghién
ctru khao sat kha phu hop véi thuc t& va mé hinh nghién ciru tuong ty da
dugc cong bd. Tir d6, khing dinh tinh ding din, do tin cay ciia mé hinh,
phuong trinh, thuat todn va chuong trinh da lap.

2. Mo hinh co hoc dbi v6i cum PT — XL duge xay dung, co xét dén yéu
16 twong tdc do bién dang cta thanh xi lanh va yéu 16 phi tuyén do ké
dén khe ho gira pit tong va thanh xi lanh, lyc twong tac giita chiing dugc
thé hién thong qua moéi truong trung gian 1a mang dau. Than pit tong 1a
mot vat chuyén dong song phang trong mat phang chira duong tam xi
lanh va vudng goc vdi dudng tam chot pit tong. Két cau thanh xi lanh
duoc roi rac hoa bang PPPTHH, véi nen dan hdi mo ta 4o nudce 1am mat,
chiu tac dung cua lyc tuong tac co diém dat di dong theo hanh trinh cua
pit tong theo phuong thang ding. Cac thong s0 ra can xac dinh 1a dich
chuyén ngang ciia than pit tong (cac diém A, B, C, D trén than pit tong),
lyc tuong tac va chuyén vi ngang cta két cau thanh xi lanh. M6 hinh
tong quat da dugc xdy dung cho phép nghién ctru cac trudng hop riéng
1¢, tuy theo diéu kién bai toan ma khong can phai xay dung mé hinh cho
ting trudng hop riéng. Pdy la cdc két qua méi cia tac gid. Thiét 1ap hé
phuong trinh vi phan mé ta twong tac gitra than pit tdng v6i mot phan tir
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thudc két cau thanh xi lanh tryc tiép tiép xtc va tuong tac voi pit tong,
trong do c6 cac ma trin va véc to tai trong nut chita cac thanh phan lyc
tuong tac phi tuyén co diém dat thay ddi. Pdy la cdc két qua méi ciia tic
gid. La co so thiét 1ap phuong trinh toan h¢.
3. Thlet lap thuat toan chi tiét va chuong trinh may tinh bang phuong
phéap s6 v6i ngon ngit Matlab dé giai bai toan tuong tac phi tuyen gitra
than pit tong va thanh xi lanh trong dong co. Mién thoi gian khao sat 1a
mot chu trinh cong tac ctia dong co 4 ky. Tai mdi thoi diém, da xac dinh
dugc vi tri cua pit tong theo phuong thang dimg, PTHH két cau xi lanh
chiu twong tic voi pit tong. Cac ma tran (khdi lugng, can, do clng) va
vecto tai trong nut duogc xac dinh trong timg thoi diém, tuy theo vi tri
clia pit tong. Tich phan sé dugc thyc hién theo phwong phap Newmark,
cho phép xac dinh dugc chuyén dong cua pit tong theo phuong ngang,
bién dang cuia xi lanh va lyc twong téc giira chung theo thoi gian. Pdy la
két qua mdi, viva la muc tiéu vira la cong cu nghién ciru ciia ludn dn.
4. Vi du tinh toan sb6 dé kiém tra do tin cay cua thuat toan va chuong
trinh da 1ap dugc ap dung tinh cho cum PT - XL dong co D6, 1a dong co
diesel 4 ky toc do cao, lam mat bang nudc. Cac tinh toan sé ddi voi cum
PT - XL cua dong co D6 da rat ra nhiing nhén xét, danh gia anh hudng
clia cac thong sd két cdu va lién két dbi voi 2 thong sé ra can quan tim
1a: lwc twong tac va bién dang cua thanh xi lanh. Tinh toan khao sat
duoc tién hanh cho ba trudng hop néu trén. Két qua nhan duoc 1a gia trj
va cac khoang gi tri clia cac thong sd két cau va lién két cua cum PT -
XL dé c6 luc tuong tac va chuyén vi ctia thanh xi lanh 13 nho nhat (gia
tri dinh luong ciia cac thong sé duge trinh bay chi tiét & chwong 4). Cac
thong s6 d6 déu trong cac mién gia tri dwoc khuyén cdo khi thiét ké pit
tong, xi lanh nodi chung va dong co D6 ndi riéng. Piéu d6 ching t6 do tin
cdy cua mo hinh da dugc xay dung trong luan an.
KIEN NGHI VE NHUNG HUONG NGHIEN CUU
TIEP THEO

Qua ndi dung nghién ciru trong ludn an, Tac gia luén an xin kién
nghi vé mot so hudng nghién ctru t1ep theo nhu sau:
1. Nghién clru twong tic phi tuyén cia cum PT-XL ¢ ché do toc do
chuyén tiép.
2. Nghién ctru sdu vé anh hudng cua mang diu béi tron (sy thay doi bé
day do chuyén dong ciia pit tong trong khe ho, ddc tinh dong hoc do
nhiét do cao...), 16p 40 nudc lam mat bao quanh mat ngoai xi lanh dén
tinh chét tuong tac gilra chung
3. Nghlen clru tuong tac gitra p1t tong va thanh xi lanh c6 ké dén bién
dang cua pit tong do tai trong co va nhiét.



