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

Nghién ctru rung dong cua ngum diéu khién may khai thac
l1am nghiép trong ché do tang toc tir vi tri khai thac

Research of vibration effect to the operator of feller buncher
in the mode of starting from the place

Vit Hai Quéan’, Lé Hong Quan, Nguyén Tién Han
Trieong Dai hoc Cong nghiép Ha Noi
*Email: quanvh@haui.edu.vn

Mobile: 0981-534-266

Tém tit

Twr khoa:

May khai thac gf); Mé hinh toan hoc;
Rung dong; Ghé ngdi.

Bai bao tién hanh xday duyng mo hinh ddng luc hoc cua hé théng
“Nguoi diéu khién - may khai théc - co cdu thyc hién - ciy g&”. Mo
hinh toan hoc duoc xay dung trén co s¢ cua phuong trinh Lagranzha
thé hé thir 2. He phuong trinh vi phan thé hién mdi lién két dan hoi
giita ghé cua nguoi diéu khién va khung xe duoc giai bang phuong
phdp Runge-Kutta, vdi su tro gip cia chuong trinh toan hoc
MathCAD. Tinh toan m6 phong ciia mo hinh toan duge tlén hanh cho
méy kéo LP-19A dugc san xuat tai Nga ¢ ché do tang toc tir vi tri
khai thac. Két qua mo phong cho thdy sy rung dong ciia ngudi dicu
khién may khai thac vuot qua ngudng cho phép tiéu chuan tir 1,8 dén
3,5 lan. Dé giam rung dong tac dong 1én nguoi diéu khién may khai
théc2 can gi6i han gia toc khoi dong tir vi tri ban dau dén gia tri 0,4
m/s”.

Abstract

Keywords:

Feller-the packaging car (feller-
buncher machine); Mathematical
models; Vibration; Seat.

In article the model of biodynamic system is developed “the operator
- feller - the packaging car (feller - buncher machine) - an object of
the labor - a tree”. The mathematical description is worked out in the
form of the equation of Lagranzha second number. The system of the
equations is solved concerning elastic deformation suspension seats
of the operator by a method of Runge-Kutta, by engineering math
software MathCAD. Model approbation is carried out on an example
of serially let out feller-packaging cars LP-19A in the dispersal mode
at start-off from the place. As a result of researches it is established:
vibroloading operators of feller-packaging cars exceeds the sanitary
code in 1.8 - 3.6 times. For decrease vibroloading operators it is
expedient to limit accelerations at start-off from the place to 0.4 m/s>.
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1. PAT VAN DE

Trong qua trinh khai thic gd, dic biét 1a khi thu don rimg sau khi chiu tac dong cua gio béao
hodc trong qua trinh khai thac chon loc, nguoi diéu khién may khac thac gd lién hop thong
thuong lwa chon phuong an cit bo cdy hodc thay doi hudng di chuyén ciia may kéo dé trach cac
vat can.

Qué trinh 1am viéc ctia may khai thac g lién hop dugc dic trung nhit bang ba ché do di
chuyén [1]: vuot qua cac dia hinh bat thuong lién tuc xuét hién xen k& nhirng dia hinh khong
bang phing, hodc vi mot dia hinh vi mé ngau nhién. Trong mot s6 truong hop cu thé 1a di
chuyén dé thyc hién cac thao tac k¥ thuat hodc di chuyén trén mat dudng bang phéng

Trong pham vi cua bai bao nay, ching ta chi xem xét truong hop chuyen dong ctia may
khai thac g0 lién hop trong qua trinh cit cay gd khoi gdc, sau d6 di chuyén doc theo dia hinh
bang phang.

Trén hinh sb 1 gi6i thiéu so d tinh toan dong luc hoc hé thdng “nguwoi diéu khién mady kéo
- may khai théc - co cau chap hanh- cdy g6”.
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Hinh 1. So db tinh toan dong hoc hé thong “nguoi didu khién - mdy khai thac - cay g6”
a, so d6 mo hinh twong duong; b, so do ban dau

2. XAY DUNG MO HINH TOAN CUA HE THONG “NGUOI PIEU KHIEN - MAY
KHAI THAC - CAY GO”

Phuong phap nghién ctu dua trén viée xay dung cac mé hinh toan hoc sau do tién hanh
phan tich va giai quyét voi sy trg gitp cua phan mém toan hoc ‘Mathcad.

Dé tién hanh xay dung phuong trinh ta thong nhit mot s6 ky hiéu nhu sau:

my, my, m3, mo - Cac phan khdi lrong twong tmg cua xe, can quay voi giu cit, ciy gd va
ctia ngudi diéu khién.

X1, Xa, X3, Xo - Toa d6 dich chuyén cua cac phan khdi luz(mg my, my, m3, My tuong Gng.

C12, €23, Cc - DO clmg twong mg cua can quay, cdy gb va ghé ngdi cia ngudi didu khién
may khai théc.

Py - Luc kéo tiép tuyen cta banh xe chu dong;

Fg - Luc can dich chuyén cua cy gb.
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Phuong trinh dong ning cua hé thong duge xac dinh nhu sau:
1

2 1 2 1 2 1 2
T = Emo.XO + Eml.Xl +§m2.X2 +§m3.X3

Ning luong tich trir ciia hé thdng duoc x4c dinh thong qua phuong trinh:
= %Cc()ﬁ — Xo)* + %Cu X, — X3)* + %Czs(xz - X3)?
Bién d6i twong dwong dudi dang phwong trinh Lagranra thé thé 2 ta ¢ hé phuong trinh
sau:
mymoXy + CcXo = CoXy;
m2|mo|m1)"(1 + C(X1—Xo) + Co(Xy — X3) = Py;
m1|m3|m2)"(2 + Co3(X—X3) = Co(Xy — X3);

m2|m3)"(3 + Fp = Cp3(X; — X3). (1)
Nhan phuong trinh s6 mot cia h¢ phuong trinh (1) véi gia tri m;, phuong trinh so hai voi

my sau d6 4y tich ciia phuong trinh thir nhat trir di tich cia phwong trinh thir hai ta co:

_m0m1()"(1 - )"(0) + m1CcX0___ mp_Cc(X1 — Xo) —myCi(X; — X;) = myC Xy — myPy,
Hoac _m0m1(x1 - Xo) —myCc(Xy — Xo) — moCe(Xy — Xo) —
—myCi2(X; — X3) = —mg Py,

Nhu vay, cudi cling ta c6 phuong trinh:
m0m1()"(1 - Xo) +(my + my)Ce(Xy — Xo) + mpCra(Xy — Xp) =mgPy. ()

Tiép theo, ta nhan phuong trinh s6 ba ciia hé phuong trinh (1) véi ms, phuong trinh s6 bon
v&1 m, va sau do tién hanh lay tich ctia phuong trinh ba trur di tich ctia phuong trinh bon ta c6:

m2m3()"(2 - X3) + m3Cp3(Xy — X3) — muFp = m3Cip (X — Xp) —
—m,Cy3(X; — X3),
hoiac

m2m3()"(2 - X3) + (my + m3)Cyo3(X; — X3) =
= m3Cy,(X; — X3) + myFp. (3)

Tién hanh nhan phuong trinh s hai ctia hé phwong trinh sé (1) véi gia tri m,, phuong trinh
s0 ba v&i gia tri my, lay tich cua phuong trinh hai trir di phuong trinh ba ta co:

m1m2(X1 - Xz) +myCe(Xy — Xo) + myCi(Xy — Xp) —my Co3(X; — X3) =
= Pym, —m; (1, (X1 — X3),
hoac c6 thé viét:
m1m2(X1 - Xz) +myCe(Xy — Xo) + (Mg +my)Cr (X1 — X3) —
—my (Xz — X3)Ca3 = Pomy; (4)
Tir hé phuong trinh s6 (4) ta rat gid tri (X, — X3) va (X, — X3)
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mm
Xy, —X3) = — (X1 X2) + C (X1 Xo) +
1 23 1 23
(my1+m3)Cyz . _ Pymy |
+ myCa3 (Xl XZ) myCp3’
. . m,C. .. ..
X, —X3) =— X — Xy + X —Xy) +
( 2 3) 623( 2 ) mlczg( 1 0)

+ (my+m3)C1p ( XZ)

myCz3
Thay thé gid trj (X, — X3) va (X, — X;) vao hé phuong trinh s6 (3) ta c6:
m 1\% I\ m2m3CC VW m2m3(m1+m2)C12 v Vv
(XI = X3Y) + 222 (R, — Ko +——emaiz (X, — R,)+

(m2+m3)C23m1mz ( _% ) + (mz+m3)Cy3m;, Cc (Xl . XO) + (5)

m;Cz3 m; Cp3

4 (mz+m3)Ca3Cs,(my +my) (X, — X,) — (mz+m3)Co3Pom, _
m1C23 m1C23
) =m3C12(Xy — X3) + myFp.
Tur hé phuong trinh s6 (2) ta co:

.. (mgy + my)C, myP,
—X) = —— (X, - %)) - ———C 0, — Xo) +
(ks —X5) = — g (R = o) = ot (o = )
. my (my + my)C,
X, —-X,)= ——XXV_xlvy - ———— = - X
(k= 42) = — 2 = X)) O e (3, - ),
m my +m,)C
Y =Xy = =Ty gy - o F e ey
Ciz myCy;

Thay gia tri (X; — X;), (X; — X;) va (X — X1V) vao phuong trinh s6 (5) va bién d6i ta
co:
mimzm;

(XVI
623612 !

vy _ mimz(my +my)C.  mymz(my +m,)Ciomy
myCy3C15 m;Cy3C5;

mymsz(my +m,)Cy,(my +my)C,

Lo x| -

my Cr3myCyy

(m, + m3)6'23mfm2

myCy3Cy;

m2m3 + (my + m3)Crzmym,(my + my)C, + m;(m, + m3)Cyr3(my +my)Cy, _

m;Cy3 myC3myCyy myCy3Cy;
_m1m3C12] (X _ ) _ l(mo + my)C.(m, + m3)(my + m,)Cy, _
Ci2 ! 0 myCiomy Cy3

_ (m, + m3)Cy3m,C, m3Cy, (Mg + my)C (m; + m3)Cy3Pym, _

] (Xl—Xo)—[

_ moPy(m, + m3)Cy3(my +m,)Cy, n m3zCi,mo Py

m; Cy3 m,Cy, m; Cy3

+m,F ]
myCyom Gy myCi, 2°F
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Pé don gian hoa ta thdng nhat nhiing cac ky hiéu sau:

A= [m§m3(m0 +my)Cemy + mymz(my + my)Ciomymg +

momf m% ms

+(m2 + m3)Czmimymg,. 1
N memémims '52’

m,m;(m; + m;,)Cy,(my + m;)C. — m%m3ccmoC12 +

B =
[ mymsm3ms

(mz + mj3)Cy3mym,(m, + m;)C; + m;(m, + m3)Cy3(m; + m,)Cy,m,

mom2m;m;

—m;m3Cy,mom; Cy3 i )

mymsm3m; 'S4’

- (my + my).C.. (m; + m3). Cy3. (my + m,)Cy, — (M, + m3)Cyz.my. C..my. Cpp +

mymsm3m;

m3c12 (mg + my).Co.my. o 1 .

mymsm3m; 56

D [(mz + m3). Cy3. Py. my. my. Cy5; — my. Py. (M, + m3)Cys. (Mg + my). Cyp +

mymsm3m;

m3c12 Myg. Po.my. Ca3 + my. Fp.mo.my. Cyp. Ca3 m.

mymsm3m; "s6’
Khi d6 ta c6 dang phuong trinh vi phan cudi cliing:

(XVIl - XVIo) +A.(XIV1 - XIV()) + B. (Xl - Xo) + C- (Xl - XO) = D (6)

3. AP DUNG MO HIiNH TOAN PE TiNH TOAN CHO Vi DU CU THE.

Ap dung phuong trinh vi phan s (6) dé tinh toan véi cac thong sd ki thuat cia may khai

thac gd lién hgp LP -19A do Lién Bang Nga san xuét v6i cac thong sb dau vao nhu sau:
= 25000 kg; my = 2140 kg; C12=420 kN/m; C,= 5 kN/m;
V=2,0 m’; (G = 20000 N; C},= 65 kN/m); ms = 1023 kg.
1. Xéc dinh cac hé s A, B, C cua phuong trinh vi phan ) (6):
A =319,45; B =133248; C = 1625,22.10°.

2. Giai phuong trinh vi phan s6 (6) bang phuong phap Runge—Kutta theo diéu kién ban dau

nhu sau:
01—01—01—0”/ OVI—O,
0, =0,2;0,4;0,6; 0,8 m/s’.

Két qua tinh toan dugc gidi thiéu théng qua hinh s6 2 va bang 1.
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Hinh 2. So d6 miéu ta sy rung dong tac dong 1én ngudi diéu khién may khai thac gd lién hop tai ché d6 tang tc
i tir vi tri khai thac (O,= 0,2 rad/s®) )
V,.2.d0 dich chuyén ctia nguoi diéu khién ; V, 5 - toc d6 rung ; V,, - gia toc cia rung dong.

Phan tich két qua nhan duoc cho thiy ring, trong qué trinh ting tc tir vi tri khai tac cuia
may khai thac go lién hop s€ xuat hién kem theo su rung dong manh tac dong 1én nguoi dieu

khién may khai théc, gia tri nay thuong vuot qua gidi han cho phép theo tiéu chuan bao vé sic
khoe cta nguoi lao dong tir 1,8 dén 3,6 lan.

Bang 1. Dic tinh rung dong tac dong 1én nguoi diéu khién méay khai thac gd lién hop trong ché d6 tang toc
tur vi tri khai thac

Dic tinh Oy, mss*
0,2 0,5 0,6 0,8
0;,m 0,006 0,013 0,019 0,025
01, m/s 0,049 0,098 0,147 0,196
A, m/s® 0,539 1,078 1,617 2,156
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4. KET LUAN

1. Rung dong tac dong lén nguoi diéu khién may khai thac gd lién hop tai ché do tang toc
tir vi tri khai thac vuot qua gia tri giéi han cho phép theo tiéu chuan 1on.

2. bé giam sy rung dong tac dong 1én nguoi diéu khién may kéo tai ché do tang toc can
thiét pha1 han ché téc do di chuyén ciia may khai thac. Trong trudng hop ndy thoi gian ting tdc
khong thé nhé hon khoang 0,4 - 0,6 s.

3. M6 hinh toan xdy dung cho phép xéc dinh rung dong tac dong 1én ngudi diéu khién may
khai tac gd lién hop. Két qua ciia bai bao co thé 1a tai liéu tham khao trong qua trinh thiét ké va
ché tao cac phuong tién phuc vu nganh néng lam nghiép.
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