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Tom tit

Tur khoa: Nghién ciru ning cao d6 phang ciia bé mat duong sau qua trinh san 1a nhu cau
cép thiét hién nay. Dé dap tmg duoc nhu cau d6 ta can xay dung duoc mo hinh
dong luc hoc ciia may san trong qua trinh lam viéc, thiét 1ap dugc h¢ phuong
trinh toan hoc. Sau d6 sir dung cac phan mém chuyén dung dé tinh toan giai hé
phuong trinh, khao sit anh huéng ciia cc thong so lam viéc dén do phang cia
bé mit nén duong trong qué trinh may san lam vigc. Tur d6 xac dinh duge bo
thong sb lam viéc hop 1y nhét dé nang cao d9 phang ciia bé mit dudng trong
qua trinh lam vi€c cia may san. Noi dung bai bao s€ thuc hién cac cong viéc
néu trén dé xac dinh dugc bo thong s6 dong luc hoc hop 1y nhét.

Thoéng sb dong luc hoc, Mo
hinh dong luc hoc cia may
san.

Abstract

Keywords: Studying to improve the flatness of the road surface after the leveling process
is an urgent need today. To meet that requirement, we need to build a
dynamic model of the grader during operation and set up the mathematical
equation system. From there on, a special software will be used to solve the
equation and investigate the influence of the dynamic parameters on the
flatness of road surface during the grading process. Consequently, the most
appropriate parameter set for improving the flatness of road surface during the
grading will be determined. The article will carry out the above tasks to
determine the most appropriate dynamic parameters set.

Dynamic Parameter,
Dynamics model of graders.
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1. PAT VAN PE

Qua trinh lam viéc cia mdy san ludn 1a cic qua trinh dong luc hoc phuc tap, cac tai trong
dong bién doi trong pham vi rong gay anh huong 1on dén qua trinh didu khién, chat lrong cong
viée va do phéng cia bé mat dudng sau san. Do d6 vi€c nghién ctru cac ngoai luc tac dung, khao
sat anh huong cua cac thong sb 1am viéc ciia may dén do phing cua bé mit dudng trong qua
trinh san 12 mot van dé rat can thiét.
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Dé nang cao do phang ctia bé mat duong sau khi san ta can nghién ctru dong lyc hoc cua
may, khao sat cac thong s6 lam viéc nhu: Chiéu sau cit, goc cat, van toc cat, sd 1an san,... Dé
lam dugc viéc do ta can xay dung mo hinh dong luc hoc ciia may, hé¢ phuong trinh vi phan. Sau
d6 sir dung cac phin mém chuyén dung dé tinh toan, khao sat, xac dinh anh hudng cua cac thong
s6 lam viéc dén do phang ciia bé mat duong trong qua trinh san.

2. XAY DUNG MO HINH PONG LUC HQC VA SO PO THUAT TOAN XAC PINH
CHUYEN VI CUA LUOI SAN TRONG QUA TRINH LAM VIEC
2.1. Xay dung mo6 hinh dong luc hoc ciia may san trong qua trinh lam viéc

Theo tai li¢u [3] ta xdy dung dugc md hinh dong luc hoc cuia may san trong qua trinh lam
viéc nhu hinh 1.
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Hinh 1. M6 hinh dao dong cua may san trong khong gian

pé xay dung dugc md hinh nhu trén tac gid chon hé truc toa do dé cac Oxyz ¢ dinh gén
véi mat dat, goc toa do trung véi vi tri ban dau cua trong tdm may san, truc Oz theo phuong
thang dting, truc Ox theo phuong doc than may va truc Oy theo phuong vudng géc véi than may.
Chon hé toa d§ suy rong nhu sau: ¢, =x, la dich chuyén cua trong tdm mdy san theo phuong
Ox; ¢, =z,1a dich chuyén ctia trong tAm than may theo phurong thing ding; q, =a,la goc lic ctia
than may trong mit phang (xOz); q,=p la goc lic ctia cAu sau trong mit phang (yOz); q,=p,1a
goc lic cla cau trude trong mit phing (yOz); g, = 1a goc nghiéng tao bdi mit phing nim
ngang va khung phu cua co cu ludi san;

Téc gia sir dung phuong trinh Lagrang loai II dé 1ap hé phuong trinh vi phan chuyén dong
cho hé. Phuong trinh Lagrang loai II viét theo cac toa do suy rong c6 dang

1{6_TJ_6_T+6_H+62 0, ()

trong d6 7 1a ham dong nang cua h¢; T 1a ham thé nang cua h¢; ®1a ham hao tan cta hé; q; 1a
cactoadg suyrong (i=1, 2, 3....6); Qq[ 1a lyc suy rong cua céc luc khong thé tac dung 1én co hé.
Sau khi tinh toan ta thu dugc hé phuong trinh vi phan nhu cong thue (3).



HOI NGH| KHOA HOC VA CONG NGHE TOAN QUOC VE CO KHi LAN THU V - VCME 2018

Pé giai duoc hé phuong trinh (4) ta cin x4c dinh cac thong s6 dau vao va cac thong sb vé
dicu kién ban dau (dicu ki€n bién). Cac thong s6 dau vao dugc xéac dinh theo [3]. Céac thong so
diéu kién bién bao gom:

Van toc ban dau cua cac khau:
q; =0;d5 =0,43 =0;q3 =0;d% =0;d¢ =0 )
Goc quay va chuyén vi ban ddu cia cac khau:
a =0 =034 =0:q! = 0z} =0:q} == (rad) @)
Céc thong sd dong luc hoc chinh dugc khao sat trong qué trinh may san lam viéc la:
Chiéu sau cat dat h; Van toc cat v; Goc tao bdi ludi san va truc doc may ¢; SO lan san n.
(my+m,+m,+m,)q, +m,.l,;.sinq,.q, +m,.1,;.q; .cosq,
=4(P-P,, )-P; (1)-P} (D-2P,,
(my+m,+m,+m,).q, +(m,.L,,—m, L, —m,.1,;).q, ~m,.1;;.cosq,.q, +m,.1;;.q; .sinq
+2‘(btd1 +btd2 )(qz +110‘q3)+2btd3‘(q2 _120’q3)
+(m,+m,+m, +m,).g+2(c 4, +C¢.4, N(q, +1,0-q; 0, ) +2¢,45-(q, —1,,.q; —h,,)
=-(P(D+P; (1))
(m, 1, -m, 1 —m,.15)q, +(J0y+m1 -lfo +m, -150 +m, -%3)@3 +m;.1y;.15;.c08q,.q
-m,.1,.1;; .qé.sinq6 +(m,.gl,,—m,.gl,—m,.gl,,).q;+2(c,y; +C,4, (9, +1,0.9; =D} )1,
=2€,43-(qy ~130-05 =00 ) Lyp +2(byg; +b,45)-(Q; +116-05) -1 = 2byg5(d5 —139-05) Ly
=[P (O+P; (0 15

L1 o1
(J0x+J1x+J3x )q4 +5|:(btd1 +btd2 )bs2 +btd4 bil :'q4 +E|:(Ctdl+ctd2 )bs2 +Ctd4 bil]q4 (4)
B V4 z
Z-Z.(Pdt (t)-P; (1)

| o1
545 +Ebtd3‘b§ -qs +5Ctd3 ’btz’qS =0

m, 1,,.sinq,.4, —m, 1,,.cosq,.d, +m,.l,,.1,;.cosq.d; +m,. 15, .4,
+m,[q,.4,.L;.c08q, +4, G415, sinq 1. 1;.q5.94.5in4 |

-m, [ql 15,.c08q,.q; +q,.1;.q; .sinq, —103.133.q3.c'1§.sinq6]—1113.g.133 .cosq,
+2¢,,,.13,.sinq,.cosq, +2.b,,,.13,.q,.c08’q,

='(P:t (0).155.5inq Py, (t).15;.8inq,-Py (D15;.c08q-Py (D)1 .cosqé)
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2.2. So' d6 thuit toan xac dinh chuyén vi ciia ludi san trong qua trinh lam viéc

Chuong trinh tinh toan DPLH may san duoc viét béng ngdn ngir 1p trinh Matlab, dya trén
bo cong cu Simulink trong Matlab. D¢ tinh toan va giai hé phuong trinh vi phan chuyen dong
ctia co hé trén tac gia sir dung két hop dong thdi 2 bd cong cu Matlab va Simulink ctia phan mém
Matlab phién ban 2012.

N

[ Théng s6 két cau ]—’ Tinh chét co Iy cua dat ]

KHOI PAU VAO

[ Fx. Fean ]_'\ Mip mb ban dau ]
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LAn san k=1
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Khéi tich phén 1

!

Khoi van toc

ban dau C]lo

Khéi chuyén

Khéi tich phan 2

vi ban dau g’

Ah=Qmax — j < [ho] k=k+1

Dung

Hinh 2. So d thuat toan khao sat xac dinh bo thong sé 1am viéc hop 1y

3. KET QUA KHAO SAT, XAC PINH BQ THONG SO LAM VIEC HQP LY BE NANG
CAO PQ PHANG CUA BE MAT PUONG SAU QUA TRINH SAN

Phuong phap khao sat nhu sau: Ta dua ra truée cao d6 dinh mirc cua nén duong can san
s0 Vi cbt chuan trong thiét ké tuyén dudng 1a: 10, 7 cm. O luot san dau tién, do nén dat c6 dang
map mo tu nhién (dugc xac dinh tir thuc nghi€ém) nén ta chon chiéu sau cit & luot san 1 bang 10
cm. Do tiéu tri can dat dugc ctia may san 1a do phiang nén chiéu sau cit & cac lugt san tiép theo
bﬁng 214 tr1 qmax 0 luot san trude do trur di gid tri cao d§ dinh mirc ma ta dang chon. Tién hanh
tuong tu & cac luot san tiép theo. Ta tién hanh dirng san khi ty 18 % dét bi cat (chuyén vi cua ludi
san) & lugt san sau so voi lugt san trude d6 nhd hon 10%. Néu ty 1¢ nay 16n hon 10% thi ta tiép
tuc cho san luot tiép theo cho t6i khi dat diéu kién nho hon 10% thi durng san.
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Chuyén vi ctia ludi san trong qua trinh lam viéc chinh 14 d6 phang cua bé mdt dudng sau
qué trinh san. Sau khi tinh toan ta c6 100 két qua tng vdi 25 truong hop. Trong thuyét minh tac
gia xin trinh bay két qua ciia 4 truong hop dién hinh nhu sau:

Trudng hop 1: Cao d dinh mirc ciia nén dudng can san so véi cdt chuan 1a: 10 cm.

Luot san 1: v; = 0,6 m/s; ¢, = 45% h; = 10 cm; n = 4.

Sau luot san 1 ta nhan duoc bang 500 gia tri chuyén vi cua ludi san q tuong ng trong thoi
gian 10 gidy. Can cr vio bang gia tri d6, ta thiy gia tri qumax = 16cm. Nhu vay dé mong mudn dat
duoc do phéng theo cao do dinh muc cho trudc béng 10cm thi chiéu sau cit ¢ luot san thi 2 phai
bang: qumax— 10 = 6¢m.

Nhu vay ¢ lugt san 2:

vi=0.6 m/s; @) = 45°; hy = 6cm; n = 4.

Phuong phap khao sat twong tu cho nhitng luot san tiép theo ta dugc két qua cu thé dudi
dang dd thi nhu sau:

Luot san 3: v; = 0,6 m/s; ¢ = 45°% h; = 3cm; n = 4.

Luot san 4: v; = 0,6 m/s; ¢ = 45% hy=2 cm; n=4.
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Hinh 3. Chuyén vi ctia ludi san & truong hop 1

Truong hop 2: Cao d6 dinh mirc ctia nén dudng can san so voi ¢dt chudn la: 7 cm.
Phuong phap khao sat tuong ty nhu trudng hop 1. Ta co bd s6 liéu san nhu sau:
Luot san 1: v; = 0,6 m/s; ¢ = 45% h; =10 cm; n = 4.

Luot san 2: v; = 0,6 m/s; ¢ = 45% h, =5 cm; n=4.

Luot san 3: v; = 0,6 m/s; ¢ = 45% hy;=4 cm; n= 4.

Luot san 4: v; = 0,6 m/s; ¢ = 45% hy=2 cm; n=4.
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Hinh 4. Chuyén vi ctia ludi san & truong hop 2

Trudng hop 3: Cao d dinh mirc cia nén dudng can san so véi cdt chuan 1a: 10 cm.
Phuong phap khao sat twong ty nhu cac truong hop trén. Ta ¢6 bo sb liéu san nhu sau:
Luot san 1: v; = 1,0 m/s; @ = 65° h; =10 cm; n = 5;

Luot 2: h) = 6 cm; Luot 3: h; = 4 cm; Luot 4: hy =3 cm; Luot 5: hs =2 cm.
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Hinh 5. Chuyén vi cia ludi san & truong hop 3

Trudng hop 4: Cao d6 dinh mirc ctia nén dudng can san so voi ¢dt chudn la: 7 cm.
Phuong phap khao sat twong ty nhu cac truong hop trén. Ta ¢6 bo sb liéu san nhu sau:
Luot san 1: v; = 1,0 m/s; @ = 65° h; =10 cm; n = 3;

Luot 2: vi = 1,0 m/s; 1 = 65%; hy =4 cm; n = 3;

Luot 3: vi= 1,0 m/s; 1 = 65°; h3 =2 cm; n = 3.
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Hinh 6. Chuyén vi ctia ludi san & truong hop 4

Phin tich két qua khao sat:

Can ctr vao két qua ciia 4 truong hop trén ta thiy, & luot san dau tién do nén dat c6 map mo
tu nhién tac dong vao nén chuyén vi cua ludi san c6 bién d6 dao dong l6n nhét. O cac luot san
tiép theo thi chuyén vi cta ludi san dan déu va 6n dinh hon do nén dat da duoc san phang & lan
san trude do.

Can cr vao hinh 3; 4; 5; 6 ta thiy g v6i cac bo thong sd lam viéc khac nhau thi ta thu
duoc két qua chuyén vi cta ludi san 1a khac nhau trong qua trinh lam viéc. Nhu vay cac thong sO
lam viéc co tac dong tryc tiép dén d¢ phang ciia bé mat duong trong qua trinh may san lam viéc.

Can cr vao két qua 6 do thi trén ta thay, voi cac thong s6 lam viée ¢ truong hop 4 thi s&
cho ta d6 phing ciia bé mat duong 1a t6t nhat, sd 1an phai san it nhat, do d6 chi phi cho nhan
cong, nhién lidu... ciing 14 it nhat. Vi vay ta chon cic thong so clia trudng hop 4 1a bo thong sb
hop 1y nhat dé nang cao d phang ctia bé mit nén dwdng trong qua trinh 1am viéc cia may san.

4. KET LUAN

Can ctr vao két ‘qua khao sat dugc thé hién & trén. Tac gia dé suat bo thong sd lam viéc hop
Iy ¢é nang cao do phang ctia bé mit nén dudng sau qua trinh san nhu sau:

- Van tdc di chuyen trung binh: Vy, = 1,.0 m/s;

- Goc tao boi truc doc cua may vdi luz(n san: @ = 65°.

- S6 1an san: 03 lan;

- Chiéu sdu cit dat:

+ Luot san 1: h; = 0,1 m;

+ Luot san 2: h, = 0,04 m;

+ Luot san 3: h3 = 0,02 m;
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