XAC PINH LUC TAC PONG LEN XI LANH THUY LUC CHINH
TRONG QUA TRINH NANG CHUYEN THUNG HANG

Nguyén Phic Dinh'*, Trdn Quang Hung? Lé Héng Quan®

Tém tat: Xe van tai c6 kha nang tw ndng chuyén thung hang Ién xubng san xe duoc str dung kha phé bién
& nuéce ta hién nay. Yéu cdu dat ra doi véi loai xe nay Ia két cdu co cdu néng gon nhe, quy dao chuyén dong
cta thung hang hop ly va chi phi ndng long néng chuyén nhdé nhét. Bai bao trinh bay mé hinh déng hoc,
so' dé té hop Iuc tac dung Ién hé xe - thung - dat, luc tac dung Ién xi lanh thdy Iwc chinh trong qua trinh nang
chuyén thung hang. Tinh toén luc tac dung Ién xi lanh chinh trong qua trinh ndng thing hang.

Ttr khéa: Xe céu chuyén dung; nang chuyén; déng hoc; xi lanh thay luc.
Determine the force acting on the main hydraulic cylinder during the lifting of the container

Abstract: The truck is capable of lifting and moving cargo containers up and down the floor of a used car is
quite popular in our country today. The requirements for this type of vehicle are the lightweight lifting struc-
ture, the trajectory of the box and the least energy cost. This article presents kinetic model, combinational
force diagram on vehicle - tank - soil, the force acting on the main hydraulic cylinder during the crate lift.
Calculate the force applied to the main cylinder during the lift.
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@ 1. D3t van 6é

Cung véi sw phat trién ctia nganh ché tao may nang
van chuyén thi ngay cang cé nhiéu thiét bi va xe chuyén
dung duoc dwa vao thwe t& nhdm dap (ng nhu cau nang
van chuyé&n. Nhu cdu van chuyén dé tap két hang hoa, tap
két san pham néng - Iam nghiép, thu gom chét thai va van
chuyén ctru kéo phuong tién co gi¢i ngay cang nhidu. Xe
cAu chuyén dung tw nang chuyén thiing hang lén xudng san
xe (hook lift) thudc dong xe chuyén dung cé nhiéu wu diém
trong van hanh str dung, mang lai hiéu qua cao va ngay cang
duoc sir dung phd bién & trong va ngoai nuéc, dic biét 1a
cac nwéc chau Au va Bac My [1]. VAn dé dat ra & day 1a nang
ha hang dang thung lén xudng san xe v&i muc tiéu: Nang luong nang chuyén nhé nhét, an toan khi nang
chuyén va thoi gian [a nhé nhat. D& dap (ng yéu cau d6 can phai cé két cau hop Ii, quj dao chuyén déng hop
li, quy luat thay dbi lwc trong xi lanh chinh hop li. Chinh vi vay di sau vao tim hiéu vé lwc tac dung trong xi lanh
chinh gép phan quan trong trong nghién ctru vé xe cau chuyén dung tw nang chuyén thung hang (Hinh 1).

Hinh 1. Xe céu chuyén dung tw ndng chuyén
thung hang

@ 2. Xac dinh lwc tac dung trong xi lanh chinh trong qua trinh nang thung

2.1 Xéc dinh Iwc trong xi lanh giai doan bat dau nang thung hang dén khi cham vao sét-xi
xe tai (giai doan 1)

Diéu kién lam viéc cla giai doan nay dwoc thé hién trén Hinh 2. Trong giai doan nay dwoc tinh tir ltc
maoc cAu trén xe dworc méc vao thung va thwe hién qua trinh nang thiing hang cho dén khi thiing hang cham
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KET QUA NGHIEN CUU VA UNG DUNG 12

vao sat-xi xe co’ s&. Tai thdi diém nay, tay can hop véi phuong ngang mét géc nang a. Chon hé truc toa do
v&i phwong song song mat dat 13 truc Ox, phwong vudng géc mét dat 13 truc Oy, gdc toa dd tai diém Q. Coi
thung hang la khéi hop tiéu chuan chiu tac dung trong lwc G tai trong tam O.

Toa do cac diém dwoc biéu dién nhw sau:

{xgzo
Yo =0 x,=0Lcosa + LAcos(90 — )
{xM =x, +MQ v, =0Lsina + LAsin(90 — )
=0 Xo=x,+ACcos(y, + -
Ym { C A . (}/1 7/2) ;/1+;/2=arcsin(yA yC) (1)
{xH:xQ+HQ Ye=y4—ACsin(y, +7,) AC

vy =0 {xoz(xA+AA'sin72+xc)/2
Xp =Xy + FQcosa
Vi =Yo+FQOsina

trong do: (X, y,), (Xo: Yo): (X Yo)r (X Yo)r (X Vi (X V1) VA (X
yg) lan lwot 1a tao d6 cac diém A, C, O, Q M, Hva F; a la géc nang
thung hang tao béi tay cin va phwong ngang a = (0° - 138°).

Vo=(y, +AA'cosy, +x.)/2

Phan tich lwc trong giai doan thw nhét ta dwoc:

YE=0 (F-F )
ZF -0 F,=G-F, (3)
y PN y
ZMC:() E(yy=ye)+E,(x=x0) = G(xp = xc) 4)
F=uF, & E
F = ukF, ! (5) Hinh 2. So dé Iuc tac dung
trong do: 4, 14 hé sb ma sat gitva mat dét va thing hang. trong giai doan thir nhat
Thay (2) (3) (5) vao (4) ta duoc:
. F _ G(xO _xA) (6)

" (= ye)—(x,—xc)
Mat khactaco mé mentai Q=0
F.(y, _J’Q) +Fy(xA _xQ) =Tcos B(yr _yQ)“'TSin,B(xF _yQ) (7)
p= arctan(%j la géc tao bdi xi lanh chinh va phwong ngang khung xe.
F M
Ta c6 luc trong xi lanh chinh trong qua trinh bat d4u nang thung hang dwoc tinh theo cong thie:
_HEG—y) + (G- F ), —X)
cos B(yp = o) —sin f(xp —xp)
Tiv (1) va (8) ta c6 biéu thirc xac dinh lwc nang xi lanh chinh giai doan 1:
T 1 F, (OLsina + LAsin(90 — a)) + (G — F, )(OLcosa + LAcos(90 — o))
FQcos fsina — FQsin fcosa

(8)

9)

2.2 Xac dinh Iwc trong xi lanh qua trinh nang
thung hang bat dau twr luc thang tach khéi mat dat dén
luc thang ndm ngang trén san xe (giai doan 2)

Diéu kién lam viéc trong giai doan th(v hai thé hién
nhw Hinh 3. Giai doan tht hai tinh tir luc thung hang cham
vao sat-xi xe co c¢& dén khi thing hang ndm ngang hoan
toan theo phwong ngang trén san xe.

Phan tich lywc trong giai doan th hai ta dwoc:
Hinh 3. So dé Iuc téc dung trong giai doan thir hai
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ZFx =0 F.=F,;siny, +F,cosy, (10)

ZF =0 F =G+ F,siny,—F, cosy, (11)
y P Y

Smy=0  |EOumyn) T E G5 =G = xy) (12)

F=wr, =k (13)

U, 1a hé s6 ma sat gira sat-xi xe tai va thing hang.
F.=F,(siny, + f1,c0s7,)

F, =G+ ;,F,siny, — F, cosy, (14)

Tw (10) (11) (13) ta co: :{

Thay (14) vao (12) dwoc phan Iwc tlr sat-xi tac dung Ién thung hang:
G(xo—x,)

(V4 =y )siny, + g, cosy,) +(x, —x; ), siny, —cosy,)

O day: y, = arcsinw—;/1 = arcsinw—arcsinA—
AC AC AC

=F, = (15)

Mat khac ta cé mbé men tai G=0
F.(y, _yQ)+Fy('xA _xQ) =Tcos By _yQ)+TSinﬂ(xF _J’Q) (16)
Ta ¢ luc trong xi lanh chinh trong qua trinh bat dau nang thung hang dwoc tinh theo cong thie:
7= F(siny, + @, c087,)(v4 = ¥p) + (G + gy Fysiny, — F, cos 7, )(x . — xp)

cos B(yg _yQ) —sin B(x; _xQ)
T (1) va (17) ta c6 biéu thire xac dinh lwc nang xi lanh chinh theo géc nang a:

(17)

e F,(siny, + u, cos y,)[OLsina + LAsin(90 — @) |+ (G + u,F, sin y, — F, cos ,)[ QL cos & + LAcos(90 — r) ]

FQcos fsina — FQsin fcosa (18)
B =arctan __fOsina 37, = arcsinw—arcsinﬂ
FQcosa —MQ AC AC

@ 3. Khao sat anh hwéng cuia géc nang lén lwc tac dung xi lanh chinh trong qua trinh nang

thung

Trong bai bao tac gia s dung bd thong sb Béng 1. Céc thong sé khao sét
trén xe chuyén dung tw nang chuyén thing hang lén The z Gt The - P
xudng san xe nhan hiéu HINO FM8JNSA (Bang 1). e ok ko Co

‘ R 2 . GL 2560 AC 4160

Két qua khao sat cho ta db thi thé hién méi quan (mm) (mm)
hé gitra luc tAc dung vao xi lanh chinh (T) va géc nang LA 1570(mm) FG 1340(mm)
(). Géc nang can c6 thé xoay tir 0° dén 138° (Hinh 4). 2y 0.20 MG 2430(mm)

Tai thdi diém moc cdu dwoc méc vao thung &, 0.15 a 0-138°
hang thi lwc nang cta xylanh chinh 1& 16n nhat T = B 50° G 125000%9.8(N)
6;89 X ‘105 (N)_ Sau doé |l:J’C nfang Z(i Ia'nh chinh g’iém. AB 1470(mm) g 9.8(m/s?)
dan, thung hang dwoc kéo dan vé phia khung sat-xi
xe co s&. Cho dén khi géc nang tao béi tay can va {2108
phwong ngang o = 40° 13 thdi diém toa dd trong tam 8
thung hang vuwot qua diém ti (H) theo Hinh 3. 6

Tai thdi diém nay luc nang trong xylanh chinh : =
thay d6i dot ngét tr 7=0 (N) dén T=398 x 10° (N). | = ] &
Nguoi diéu khién phai dap chan ga manh dé c6 thé  |=_, N
dua thung roi khoi mat dat va bt dau di chuyén trén | 4 b
khung xe. Khi d6 lwc nang xylanh chinh gidm dan cho -6
dén khi dwéi tac dung trong Iong thiing hang, cac van 8 1o 130 00 80 60 30 30 O
dwoc mé ra va dau duoc hdi vé nén lyc nang xylanh a®)
chinh ltic nay dén gia tri -3.8 x 10° (N) thung hang ndm Hinh 4. Quan hé gitra géc nang
hoan toan theo phuong ngang trén xe co' s& (a, = 0°). va lyre trong xi lanh chinh
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Hinh 5. Quan hé gitra lwc néng xi lanh chinh Hinh 6. Quan hé gidra Iwrc ndng xi lanh chinh
va thoi gian giai doan thir nhét. va thoi gian giai doan thir hai

Hinh 5 Ia db thi biéu dién mbi quan hé luc nang xi lanh chinh va thdi gian. Tai thei diém t= 0(s) luc bét
dau giai doan thir nhat luwc nang xi lanh chinh 1a Ién nhét T = 6,89 x 10° (N). Sau dé lyc nang xi lanh chinh
giam dan cho dén khi thing hang cham vao sat-xi xe co sé tai t = 20 (s) thi lwc nang xi lanh chinh thay ddi
dot ngot bat ddu giai doan thiv hai. Méi quan hé gitra lwe nang xi lanh chinh va thdi gian trong giai doan thi
hai dwoc thé hién trén Hinh 6.

@ 4. Két luan

Trén co s& mo hinh ddng hoc clia qua trinh nang thung hang lén san xe. BDa xay dwng dwoc cong
thirc xac dinh lwc tac dung Ién xi lanh chinh trong qua trinh nang thung hang Ién xe.

Két qua khao sat cho thay lwc tac dung trong xi anh thay dbi vé tbc d6 theo thdi gian va géc nang, vé
gia tri va hwéng trong qua trinh nang thung hang I1&n san xe (thé hién cu thé trén Hinh 4,5,6), didu nay lam
co s& cho viéc thiét ké diéu khién tdc do xi lanh.
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