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TOM TAT 

Bdi bdo trinh bdy tom tat cdc kit qud nghien ciru dgng luc hoc cua xy lanh thuy life ndng ha 
can treo bua trong qud trinh cong tdc tren mdy dong coc ho lan du&ng 6 to, do Viet Nam che tao. 
hien dang duac khai thdc su dung tai cdc cdng trucmg thi cong a Viet Nam. Cu the la truang hap 
dung luc ep tinh ciia xy lanh thuy luc diep coc a nen cdp phoi thudn (do chat K nho hon hoac bang 
0,95). Tic do, khdo sat, ddnh gid dnh huang cua cdc thong so dong luc hoc cua xy lanh thuy luc den 
qud trinh ldm viec cua bo cong tdc, ldm ca sa cho cdc noi dung nghien cicu ve dgng life hgc tiep 
theo, gop phdn vdo viec ndng cao do chinh xdc trong tinh todn thiet ke he truyen dgng thiiy life vd 
ndng cao hieu qud ldm viec cda mdy 

Tu- khoa: Xi lanh thuy luc; Dgng luc hgc; Mdy dong cgc hg lan duang 6 to. 

ABSTRACT 

This article presents a brief of the results ofreseach dynamic ofhydraulic cylinder for hanging 
hammer during the working process on the pile driving machine made in Vietnam which is currently 
being exploited and used at construction sites in Vietnam. In particular, it is the case of using static 
pressure ofhydraulic cylinder to press piles at pure mixed background (the tightness K is less than 
or equal to 0,95). Then evaluate and analysis the effect of dynamic parameters ofhydraulic cylinder 
on the working process that is a basis for the next research contents about dynamic, contributes to 
improve the accuracy in the calculation and designing of hydraulic transmission and improve the 
working efficiency of the machine. 

Keywords: Hydraulic cylinder, dynamic, highway guardrail hydraulic pile driver. 
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1. DAT VAN DE 

Nhu eau tbi cdng cpc hd lan d Viet Nam 
trong nhiing nam gan day ngay cang Idn. Theo 
[2], tdng chieu dai dudng giao thdng d td ciia 
ca nude can phai cd he thdng hd lan la 8.215 
km, neu lap cho ca hai ben lg dudng thi Ign tdi 
16.430 km. Ngoai ra, hang nam tren cac cung 
dudng cd be thdng hd lan cdn phai tien hanh 
cdng tac duy tu, siia chiia, nang cap hoac thay 
the cpc cii da bi hu hdng, vi vay, cang lam tang 
thgm nhu cau cua cdng tac co gidi hda thi cdng 
cpc bd lan. 

Tuy nhien, hau bet cac thiet bi thi cdng 
cpc hd lan d Viet Nam van dang phai nhap tii 
nude ngoai vdi gia thanh dat va khdng chii 
ddng dupe trong thi cdng. Xuat phat tii van de 
neu trdn, mdt sd ca sd san xuat d Viet Nam da 
nghien ciiu thiet kg, chg tao may ddng cpc hp 
Ian cho dudng dtd va dua vao su dung ngoai 
hien tmdng. [3]Nam 2015, CdngtyTNHH San 
xuat va Thuang mai Linh Ha da phdi hgp vdi 
Trung tam Nghien ciiu Thuc nghiem May xay 
dung ciia Trudng Dai hpc Giao thdng Van tai 
che tao thanh cdng may ddng cpc hd lan MHP-
01 va dua vao sir dung d mdt sd tuyen dudng 
nhu QLI A, QL5 B. . . Viec thiet kg, che tao may 
chu ygu dua tren kinh nghiem theo mau may 
nude ngoai, chua cd ca sd khoa hpc dg xac dinb 
dupe nhiing gia tri hop ly ciia cac thdng sd ky 
thuat may. Chinh vi vay, viec nghign ciiu ddng 
luc hgc (DLH) be thdng truyen dpng thiiy Iuc 
ciia may ddng cpc hd Ian lam co sd cho viec 
xac dinh cac tbdng sd ky thuat hgp ly ciia may 
la rat can thigt va dang dupe quan tam. 

Bai bao nay dua ra cac ket qua thu dugc 
khi nghien ciiu DLH xy lanh thuy Iuc nang ha 
c4n treo biia khi diing luc ep tmh ciia xy lanh de 
ep cpc d ndn cap phdi thuan (dp chat K < 0,95). 
Dd xay dung md hinh bai toan DLH cua xy 

lanh thuy luc ndi trgn, cac tac gia su dung Dinh 
luat bao toan nang lugng [4] viet cbo phuong 
trinh ddng chay lien tuc cua dau cdng tac trong 
cac dudng dng va phuong trinh can bang Iuc. 
Ket qua nghidn ciiu thu dugc se dung dg lam co 
sd cho qua trinh nghign ciiu tigp cac trang thai 
lam viec khac nhau cua may. 

2. NOI DUNG 

2.1, So* do can tao ciia may 

So dd cau tao may ddng cpc hd lan 
dudng d td do Viet Nam chg tao dugc the hien 
trgn Hinh 1: 

I - Cum banh xe bi ddng {banh lai); 2-
Ddng CO diezel; 3- May phat dien; 4- Cum dieu 
chinh gdc nghieng; 5- Vd lang Iai; 6- Ghg ngdi 
dieu khien; 7- Van phan phdi tay gat; 8- Cum 
banh xe chu dpng; 9- Thiing dau thiiy luc; 10-
Cum mai che; 11- Khung trung gian; 12- Gia 
do md to quay bom; 13- Cum lam mat dau; 14-
Thanh chdng; 15- Xi lanh nang ha can; 16- Xi 
lanh thay ddi gdc nghieng cdt; 17- Can nang 
ha biia; 18- Doan cot dan hudng biia phia trdn; 
19- Den chidu sang; 20- Doan cdt dan hudng 
biia phia dudi; 21- Biia thiiy luc ddng cpc; 22-
Dau ddng cpc; 23- Chodng riit cpc; 24- Cum 
tru lai; 25- Khung sat xi may; 26- Khung ngang 
di trugt; 27- Cum true chu ddng; 28- Cpc dng 
thep. 

Hinh 1. Sa do cdu tgo cua mdy ddng cpc ho lan 
du&ng d td do Viet Nam che tao. 
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2.2. Mo hinh dong luc hoc cua xy lanh thuy 
Ivrc nang ha can treo bua khi ep coc 

- So do thuy lire cua may the hien 
tren Hinh 2. 

Hinh 2. Sa do hi truyin dpng thuy luc cua mdy 
ddng cpc hp lan du&ng 6 to do Viet Nam che tgo 

9 P.: 

1- Bp Ipc ddu; 2- Thung chua dau; 3-
Duang ong ddu hoi tic ket ldm mdt ve thiing 
chiea; 4- Ket ldm mdt ddu thuy luc; 5- Van 
phdn phoi dieu khien bua vd dpng ca mdy phdt 
dien hdn; 6- Du&ng ong ddu hoi ciia mdy phdt 
dien; 7- Dong ca mdy phdt dien hdn; 8- Ong 
cdp ddu cao dp cho bua thuy luc; 9- Bua thuy 
luc; JO- Du&ng ong ddu hoi cua bua thdy lifc; 
11- Cap xi lanh dieu chinh goc nghieng cot dan 
hu&ng bua; 12- Van phdn phoi dieu khiin xi 
lanh chinh goc nghieng cot ddn hu&ng bua; 
13- Van phdn phoi dieu khien xi lanh ddn dpng 
khung di trupt; 14- Xi lanh ddn dpng khung di 
truat; 15- Xi lanh ndng hg cdn treo bua; 16-
Van dieu khien xi lanh ndng hg cdn treo biia; 
17- Dpng ca di chuyen mdy; 18- Vanphdnphoi 
dieu khien dong ca di chuyen; 19- Du&ng dm 
thdp dp; 20- Duong ddu cao dp; 21- Dong hd 
do dp sudt; 22- Van an todn; 23- Dpng ca lai 
bam; 24- Bam thuy luc. 

- Qua trinh ep coc nhir sau: Trong 
trudng hpp cSn ddng cpc d ngn cSp phdi thuSn 
(dp chat K < 0,95) cd thg dung luc ep tinh cua 
xy lanh thuy Iuc nang can treo biia dd ep coc. 
Dg bat diu qua trinh ep cpc, dich chinh tam biia 
vao vi tri can ep, dua cpc vao v; tri dudi biia, 
ha biia bing xi lanh (15) cho dg biia Ipt vao d§u 
cpc va kigm tra Iai. Didu khidn van thiiy luc (5) 
de xy lanh (15) tigp tuc lam vide, co pit tdng lai 
de keo can va biia di xudng. Khi cpc ddn dp sau 
thidt kd thi diing Iai. 

thiiy lyc 
Mo hinh dong lire hoc cua xi lanh 

Hinh 3. Mo hinh DLH cua XLTL ndng hg can treo 
bua khi ep cpc 

+ De xay dung md hinh ddng Iuc hpc 
ciia XI lanh thiiy luc, cac tac gia su dung cac gia 
thigt sau: 

Khdng xet qua trinh tao sdng trong dng 
dan dau thuy lure; Van an toan dugc coi nhu 
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khau khdng tuydn tinh va khdng quan tinh; Luc 
can ndi ma sat ciia xi lanh dugc kd ddn qua hieu 
suat CO khi; Md duyn dan hoi cua dAu d trong 
dng dan khdng phu thudc vao ap suat trong 
he thdng; Tdn that nang lupng trong he tbdng 
dugc tinh nhu ma sat nhdt, ma sat khd va mat 
mat thg tich cua may bom thiiy Iuc; Khdng xet 
dgn quan tinh cua chat Idng trong qua trinh lam 
viec; Cac thdng sd ciia chat ldng (ty trgng ridng, 
do nhdt, md duyn dan hdi) la bang sd; Luc ma 
sat d van an toan la nhd; Tdn hao luu lugng cua 
bom thuy lire trong gidi ban che dp lam viec va 
ty le vdi ap suat trong dudng dng; Vg tuong tac 
giiia cac ddi tugng thi cdng chi xet ma sat giira 
cpc va nen dat; Trong qua trinh dp cpc, qua biia 
ludn ty len dinh cpc va dung lire dp tinh cua 
xy lanh dd dim cpc xudng (nhung dp Idn cua 
luc ep xy lanh nam trong gidi ban dd khdng bi 
bgnh may); Luc can dau cgc truyen qua than 
biia tac dung Ign can va he thdng xy lanh nang 
can; Khdng xet dgn anh hudng cua dao ddng 
san may den boat dgng cua xy lanh thuy Iuc; 

Tu cac gia thigt nghien ciru nhu trdn, cac 
tac gia da xay dung dugc md hinh nghign ciiu 
ddng luc hpc ciia xy lanh thuy lire nang ha can 
treo biia khi ep cpc the hien nhu tren Hinh 3. 

+ Phuong trinh chuyen ddng ciia xy 
lanh nang cin treo biia khi ep cgc bang luc dp 
ciia xy lanh: 

Dg xay dung md hinh bai toan ddng luc 
bpc cua xy lanh thiiy luc ndi tren, cac tac gia six 
dung Dinh luat bao toan nang lupng, vidt cho 
phuang trinh ddng chay lien tuc ciia dau cdng 
tac trong cac dudng dng va phuong trinh can 
bang luc. 

Phuong trinh can bang luu lupng trong 
dudng dng cao ap duoc xac dinh theo [4] nbu 
sau: 

Qb-Qrb-Qat-QE-QxrO (1) 

Hay: 

Trong dd: 

Luu lugng ciia bom: 

Q,=V .̂n ,̂mVs (2) 

Luu lugng rd ri d bom dugc xac dinh 
theo [1] nhu sau: 

Q.. = r , . p , = M : ^ , m 3 / s (3) 

Luu lupng qua van an toan: 

Q.rtPrPatt) Kn> ^'^^ (4) 

Luu lugng tidu thu ciia xi lanh: 

Qxi=A-z (5) 

Luu lugng chat ldng lam bign dang he 

dpa 
thdng: 

QE-E^- (6) 

Thay cac kgt qua tren vao phuang trinh 
(T) chiing ta cd: 

Ea-^=Vt,-nt,-r^-p^-(p^-p^,,)k„,,~A2-Z (7) 

Phuang trinh can b5ng lyc: 

F^+PC(t)-mg-F^=0 
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Trong do: 

Luc quan tinh ctia khoi lugng quy dh: 

F^t = m-Z (9) 

Luc ep cua xi lanh thuy luc: 

^xi = i^2-PA--Ai-Pt)-Vc (10) 

Vay, cudi cung chiing ta dugc he 
phuang trinh chuygn ddng nbu sau: 

PM 
(R,+F^)c-C,fc 

mZ = {.AtPa ~ -^iPtilc + ''"•9 ~ ^cW 

Trong dd: 

(11) 

V -̂ Luu lupng rigng ciia bom tbiiy luc, 
mVvdng; n̂ -̂ Tdc dp quay ciia true bom, vdng/s; 
[n,̂ ]- Tdc dp quay danh nghia cua bam, vdng/s; 
p̂  - Ap suat danh nghia cua bom, P̂ ; p̂  - Ap 
suat ciia dau cdng tac trong nhanh cao ap, P̂ ; 
p̂ ij - Ap suat cai dat ciia van an toan tdng, P ;̂ k̂ ^ 
~ He sd luu lupng qua van an toan tdng, (mVs)/ 
P ;̂ \ - Hieu suat the tich cua bam thuy lyc; 
Hieu suat co khi ciia xi lanh thiiy luc; r̂^ - He 
sd tdn that luu lugng d bom thiiy luc, (m /̂s)/P ;̂ 
A| - Dien tich tiet dien d Idioang trgn cua xy 
lanh, m ;̂ Â  - Didn tich tidt dien d khoang dudi 
ciia xy lanh, m ;̂ m - Khdi lugng quy dan vd 
dau can pit tdng cua xy lanh nang can, kg ; E 
- Md dun bien dang dan hdi cua dudng dng cao 
ap , N/m^; P (̂t)- Lyc tac dung Idn dinh xy lanh 
nang can kbi ep cpc (gia tri thay ddi- Phu thudc 
vao vi tri ciia can trong qua trinh dp cgc va phu 
thugc vao chigu sau cua cpc khi dp, dugc xac 
dinh bang viec xet can bang cua can trong qua 
trinh ep cpc), N. 

Suy ra: 

Vdi P (t) duoc xac dinh nhu sau: 
IM,-0 

Trong dd: a, b, c- Cac kich thudc phu 
thudc vao vi tri cua can treo biia quay quanh 
khdp E trong khi ep cpc, m. 

G - Trpng lupng cua can, kG. 
R - Luc can tac dung vao dau cpc (thay 

ddi theo chieu sau cpc). 

-T_.3; 

ft ;• 
i « 

ff=t 

Hinh 4. Sa do xdc dinh luc Pft) khi ep cpc. 

r̂ -̂ Luc can don vi cua ndn dat vao dau 
cgc, N/m .̂ 

ĉoc' '̂ eoe" E)udng kinh ngoai va dudng 
kinh trong ciia cpc, m. 

F^ -̂ Luc ma sat ciia dat vao thanh cpc 
(thay ddi theo chigu sau cpc). 

F^-ji( D ,̂,H,c)-*̂ s-Wdv (kG) 

ĥ  - Chigu sau dp cgc, m. 
W^̂ - Lyc ma sat don vi giira cpc va ngn 

dat, N/m-. 

Dg giai he phuong trinh vi phan (11) 
cac tac gia su dung phuong phap Runge -
Kutta trong mdi trudng Matlab- Simulink. 
Giao dien cua chuong trinh dugc thg hien nhu 
tren Hinh 5. 
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g>-
[ » > 

^ 3 BSa r--^ 

&- . "1-

^ • - 1 . s>-

"^^^ E] - ^3 

Hinh 5. Chuang trinh khdo sdt cdc ihdng sd dpng luc hpc cua xy lanh thiiy luc nang hg 

cdn treo biia khi ep cpc 

De nghidn ciiu khao sat va danh gia cac thdng sd ddng luc hpc ciia xy lanh thiiy luc nang ha 
cSn tt-eo biia kbi dp cgc, cac tac gia tien hanh tinh toan xac dinh cac thdng sd dau vao ciia bai toan, 
ket hgp vdi cac sd lieu thyc tg [3], kdt qua tinh toan thu dupe the hien trong Bang 1 dudi day: 

Bang 1 Bdng cdc gid tri thdng sd chay chuong trinh. 

TT 

1 
2 
3 
4 

6 
7 

8 
9 
10 

11 

12 
13 

Thong s6 
Bom 

Lim lugng rieng cila bom 

Toe do quay danh nghia cua bom 

Ap suat danh nghia ciia bcmi 

Hieu suat the tich cua btmi 

Xi lanh thiiy luc 

Duong kinh trong cua xi lanh 

Ducmg kinh can pit tong 

Ap suat dau a khoang duoi cua xy lanh 

Dien tich tiet dien khoang tren cua xy lanh 

Dien tich tiet dien khoang duai ciia xy lanh 

Hieu suat truyen dong ca khi cua xi lanh thiiy luc 

Van an toan cila mach 
Ap su4t van an toan long 

Ky higu 

v̂  
W 
[pj 

\ 

D 

d 

PI 

A, 

A, 

n. 

p.l 
He s6 luu luong qua van an toan tong 1 K̂^ 

Bon vi 

mVvong 

vong/s 

Pa 

m 

m 

Pa 

m' 

m^ 

-

Pa 

(mVsyPa 

Gia tri 

4,6.10-' 

35 

210.10' 

0,92 

0,096 

0,05 

25.10= 

0,0053 

0,0072 

0,95 

2,5.10' 

2,5.10-' 
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14 

15 

16 

17 

l i s 

19 

20 

Luu luoTig qua van an toan tdng 

Dirong ong dan dau thuy lyc 

Chieu dai dudng ong bang cao su 

Dudng kinh trong cua dudng ong cao su 

Mo duyn dan hdi ciia dudng ong lam bang cao su 

Chieu day ciia dudng dng cao su 

Dau cong tac 

Mo duyn dan hoi ciia dau cong tac 

Cac thong sd khac 

Khoi lugng quy dan 

Q., 

1 

d 

E 

6 

E. 

m 

mVs 

m 

m 

Mpa 

tn 

MPa 

kg 

13,3.10^ 

3 

12.10-' 

3,704.10-" 

5.10-' 

150 

405 

Cac kgt qua thu duoc sau khi chay 
chuong trinh thg hien tren Hinh 6; Hinh 7; Hinh 
8 va Hinh 9. 

Xet trong 5 giay dau tien cua qua trinh 
ep cpc ta cd cac do thi sau: 

Hinh 6. Bd thi dp sudt ldm viic cda xy lanh ndng 
cdn khi ep coc. 

^ 

Hinh 7 Bo thi chuyen vi cua xy lanh ndng can 
khi ep cpc 

Hinh 9. Bd thi gia toe cua xy lanh 
ndng cdn khi ep coc. 

Hinh 10. Bo thi luu luang ddu cdp cho xy lanh 
ndng cdn khi ip cpc. 

Trong thue tg, khi ep cpc cd thd gap ngn 
cd dp Cling thay ddi, anh hudng true tidp ddn cac 
thdng sd DLH cua xy lanh. Xet trong 60 giay 
ciia qua frinh ep cpc, ta cd dd thi ap su4t lam viec 
cua xy lanh va dd thj luc tac dung ldn dinh xy 
lanh ling vdi 2 loai ndn khac nhau nhu sau: 

Hinh 8. Dd thi vgn toe cda xy lanh 
ndng cdn khi ep cpc. 
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- ^ # ^ -

Hinh 11. Bo thi dp sudt ldm viec ciia xy lanh ndng 
cdn khi ep cpc, img v&i 2 logi nin khdc nhau. 

trung binh nay ciing tang theo. 

- Hinh 7 cho thay, khi thdi gian ep cpc 
tang len thi chigu sau cua cpc trong ngn dat 
ciing tang theo. Khi dugc 60 giay, dp sau cua 
cpc dat dugc la 1,2 m theo thigt kg thi qua trinh 
ep cpc diing lai. 

- Tu Hinh 8 va Hinh 9 cho thay, van tdc 
va gia tdc cd bidn dp dao ddng ldn trong 1,5 
giay dau tidn, sau do van tdc giam dan va dn 
dinh xung quanh gia tri trung binh cdn gia tdc 
giam dan xung quanh gia tri 0. 

Hinh 12, Bd thi luc tdc dung len dinh xy lanh theo 
th&i gian ep cpc, ung v&i 2 logi nen khdc nhau. 

1. Ndn ddng nhat, lyc Pft) thay ddi 
tuygn tinh tbeo chigu sau cpc. 

2. Ngn cd dp Cling thay ddi, ndn ciing 
dan nhigu ldp, lyc P^(t) tang dan theo bac. 

Nhan xet: Tii cac dd thi tren chiing ta cd 
the nit ra mot sd nhan xet nhu sau: 

- Tli Hinh II va Hinh 12 ta thay, khi 
luu lupng bom khdng ddi, ap suat lam viec 
ciia xy lanh tang dan theo thdi gian (tbeo do 
sau ciia cgc trong nen). Sy thay ddi ciia ap suat 
phu thugc vao su thay ddi cua luc tac dung Ign 
dinh xy lanh nang can. Digu nay thg hien qua 
su tuong ddng vd hinh dang dd thi cua tai ngoai 
P^(t) vdi hinh dang dd thi ap suat. Cd the nhan 
xet rang, sy thay ddi cua ap suat trong he thong 
phan anh su thay ddi cua tai trpng ngoai tac 
dung ldn xy lanh thiiy luc. 

+ Vdi nen ddng nhat, Iuc Pc(t) thay ddi 
tuyen tinh theo chieu sau cpc (Dudng sd I): Ap 
suat lam viec ciia xy lanh ciing tang tuygn tmh 
theo chidu sau cpc. 

+ Vdi nen cd dp ciing thay ddi, ciing dhn 
nhieu Idp, lyc P^(t) tang dan theo bac (Dudng 
sd 2): Ap suat lam viec cua xy lanh ciing tang 
dan theo bac. 

- Tu Hinh 6 ta thay, bien dp va tan sd 
ciia ap suat lam viec trong xy lanh thiiy luc 
thay ddi khi Ichdi ddng xy lanh dg dp cgc trong 
khoang thdi 1,5 giay dhu, sau dd giam dan xung 
quanh mot gia tri trung binh. Tuy nhien, do lyc 
can tac dung Ign cgc tang dan lam cho gia tri 

3. KET LUAN 

Tli cac ket qua nghien ciiu nhan dupe, 
cac tac gia nit ra mdt sd ket luan nhu sau: 

- Khi khdi c i lanh thuy lyc dg ep'^ 
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14 

15 

16 

17 

18 

19 

20 

Luu luong qua van an loan tong 

Duong 6ng dSn dau thiiy lire 

Chieu dai duong dng bang cao su 

Duong kinh trong cua dudng ong cao su 

Mo duyn dan hoi cua dudng ong lam bang cao su 

Chieu day eiia dudng ong cao su 

Day cdng tac 

Mo duyn dan hoi ciia dau cong tac 

Cac thong so khac 

Khoi luong quy dan 

Q., m'/s 

1 

d 

E 

8 

E, 

m 

m 

m 

Mpa 

m 

MPa 

kg 

13,3.10-' 

3 

12.10' 

3,704.10-" 

5.10-' 

150 

405 

Cac kgt qua thu dupe sau khi chay 
chuong trinh thg hien tren Hinh 6; Hinh 7; Hinh 
8 va Hinh 9. 

Xet trong 5 giay dau tien cua qua trinh 
ep cpc ta cd cac do thi sau: 

Hinh 6. Bd thi dp sudt ldm viic cua xy lanh ndng 
cdn khi ep coc. 

F=3s 
Hinh 9. Bo thi gia tdc cua xy lanh 

ndng cdn khi ep coc. 

Hinh 7. Dd thi chuyin vi ciia xy lanh ndng cdn 
khi ep cpc 

Hinh 10. Dd thi luu lupng ddu cdp cho xy lanh 
ndng cdn khi ep cpc. 

Trong thuc te, khi ep cgc cd thg gap nen 
cd dp Cling thay ddi, anh hudng true tiep dgn cac 
thdng sd DLH ciia xy lanh. Xet trong 60 giay 
eiia qua trinh ep cpc, ta cd dd thi ap su^t lam viec 
ciia xy lanh va dd thi lyc tac dung len dinh xy 
lanh ling vdi 2 loai nen khac nhau nhu sau: 

I Jp(w«4^ 

Hinh 8 Do thi van toe cua xy lanh 
ndng cdn khi ep cpc. 
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Hinh 11. Dd thi dp sudt ldm viec ciia xy lanh ndng 
cdn khi ep cpc, ting vai 2 logi nen khdc nhau. 

trung binh nay ciing tang theo. 

- Hinh 7 cho thay, khi thdi gian ep cpc 
tang len thi chieu sau eua cpc trong ngn dat 
cung tang theo. Khi dugc 60 giay, dp sau ciia 
cpc dat dupe la 1,2 m theo tbiet ke thi qua trinh 
dp cpc dimg lai. 

- Tu Hinh 8 va Hinh 9 cho thay, van tdc 
va gia tdc cd bien dp dao ddng ldn trong 1,5 
giay dau tien, sau do van tdc giam dan va dn 
dinh xung quanh gia trj trung binh cdn gia tdc 
giam dan xung quanh gia tri 0. 

Hinh 12. Do thi luc tdc dung lin dinh xy lanh theo 
th&i gian ep coc, img v&i 2 logi nin khdc nhau. 

1. Ndn ddng nhat, lyc P^(t) thay ddi 
tuydn tinh theo chigu sau cgc. 

2. Ngn cd dp cung thay ddi, ngn ciing 
dSn nhieu Idp, Iuc ?{f) tang dan theo bac. 

Nhan xet: Tit cac dd tbi trgn cbiing ta cd 
thg nit ra mdt sd nhan xet nbu sau; 

- Tu Hinh 6 ta thay, bidn dp va tan sd 
cua ap suit lam viec trong xy lanh thuy luc 
thay ddi khi khdi dgng xy lanh dg ep cpc trong 
khoang thdi 1,5 giay dk\x, sau dd giam d^n xung 
quanh mgt gia tri trung binh. Tuy nhidn, do luc 
can tac dung Idn cpc tang dkn lam cbo gia tri 

- Tli Hinh II va Hinh 12 ta thay, khi 
luu lugng bom khdng ddi, ap suat lam viec 
cua xy lanh tang dan theo thdi gian (theo dp 
sau cua cpc trong nen). Sy thay ddi ciia ap suat 
phu thudc vao sy thay ddi ciia luc tac dung len 
dinh xy lanh nang can. Dieu nay thg hien qua 
sy tuong ddng vg hinh dang dd thi ciia tai ngoai 
P (t) vdi hinh dang do th; ap suat. Cd thg nhan 
xdt rang, sy thay ddi ciia ap suat trong he thdng 
phan anh sy thay ddi cua tai trgng ngoai tac 
dung len xy lanh thiiy luc. 

+ Vdi nen ddng nhat, luc Pc(t) thay ddi 
tuygn tinh theo chieu sau cpc (Dudng sd 1): Ap 
suat lam viec cua xy lanh ciing tang tuyen tinh 
theo chieu sau cpc. 

+ Vdi ngn cd dp ciing thay ddi, cirng dkn 
nhieu Idp, lyc P^(t) tang d4n theo bac (Dudng 
sd 2) Ap suat lam viec ciia xy lanh ciing tang 
dan tbeo bac. 

3. KET LUAN 

Tli cac kdt qua nghien ciiu nhan dugc, 
cac tac gia rut ra mdt sd kgt luan nhu sau; 

- Khi khdi dgng xi lanh thiiy lyc dg dp® 
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cpc, ap suit d^u thay ddi theo thdi gian va tang 
d^n cho dgn khi cpc dat den do sau thiet kd. Su 
thay ddi ciia ap suat dau phu thudc vao luc tac 
dung len xy lanh thuy lyc nang can theo chieu 
sau ddng cpc. 

- Ap suat dau cdng tac va van tdc cua xi 
lanh thuy lyc la thdng sd ca ban nhat b-ong he 
thdng thiiy luc digu khign xy lanh nang can treo 
biia. Viec xac dinh dupe hai thdng sd nay cd y 
nghia rat ldn, vi tir do cho phep chiing ta xac 
dinh duoc cac thdng sd dan xuat nbu luc day 
ciia xy lanh, cdng suat tidu thu ciia xy lanh, luu 
lupng can thiet cho xy lanh khi lam viec. 

- Dao ddng cua van tdc va gia tdc cd 
bign dp ldn d thai gian dau khi ep cpc gay tai 
trpng ddng Ign ket cau thep ciia thigt bi. Can cd 
cac giai phap lam giam su thay ddi nay vi du 
nbu dung them tiet luu trong sa dd thiiy lyc ciia 
may, dung bom thiiy lyc cd the thay ddi dugc 
luu lugng rieng, giam tdn that dau thiiy Iuc do 
rd ri. 

- De cd thg danh gia chinh xac miic dp 
anh hudng ciing nhu kigm chiing dp tin cay 
cua ket qua nghien ciiu ly thuydt, can tign hanh 
nghien ciiu thuc nghiem dg xac dinh sy thay 
ddi cua tai trpng ngoai, ap suat dau, luu lugng, 
cdng suat tieu tbu cua xy lanh va so sanh hai kgt 
qua vdi nbau. 

- Kgt qua nghign ciiu thu dugc diing de 
lam sd lieu phan tich, danh gia, phuc vu cho 
qua trinh nghien ciiu tiep cac trang thai lam 
viec khac nhau ciia may, gdp phan nang cao 
ch4t lupng cua qua trinh thidt kg may va la tai 
lieu tham khao cd ich cho giang day ciing nhu 
nghien ciiu khoa bgc •> 
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