NGHIEN CUU XAC PINH PIEU KIEN LAM VIEC ON PINH
CUA MAY XUC LAT KHI DICH CHUYEN DAI PHAN CACH
PHUC VU CHO VIEC CHUYEN LAN PUONG

Lwu Birc Thach™

Tém tat: Hién turong un tac cac phuwong tién khi tham gia giao théng & céc thanh phé Ién cta nuéc ta la rét
nghiém trong. M6t trong nhitng gidi phap chéng un tac cuc bd & céc gicr cao diém la chuyén dai phan céch
tir lan duong dang un tac sang phia lan duong théng thodng hon, dé gidi quyét nhanh chéng un téc. Cac
nuwéce trén thé gidi, dac biét la nuwéc My da str dung gidi phép nay mot cach hiéu qua. O Viét Nam chwa c6
loai thiét bj nay. Vi vay, viéc nghién ctru xéc dinh cac théng sé co ban ctia hé thong thiét bi dé dam bao diéu
kién lam viéc én dinh trong qua trinh lam viéc, gitp cho viéc thiét ké ché tao va st dung trong nuéc, gop
phén lam gidm un téc giao théng & cac thanh phé Ién.

Ter khoa: Dai phan cach; may xdc lat; thiét bi; giao théng; dich chuyén.

Research identifying stability conditions of the bucket excavator when the divided transferring
conditions for road transfer

Abstract: The traffic jams became more serious in big cities of Vietnam. One of solutions to avoid local
traffic jams in rash hours is to move the rigid lane from the jammed lane to the less jammed one and the
Jjam traffics may be resolved. In the world, especially in USA, this solution is already applied effectively. In
Vietnam, this problem is still not be paid appropriate attention. Therefore, this study identifies the basic pa-
rameters of the equipment system to ensure stable working conditions, helps to design and to manufacture,
to use in domestic, as well as to contribute to reduce traffic jams in big cities.
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@ 1. Mé& dau

Cac loai dai phan cach c6 thé duwoc san xuét tir bé tong, nhwa, thép... d& phan cach cac loai phuong
tién lwu thong trén dwong. Thong thuwdng cac loai dai phan cach co kich thwée Ién nang dwgc dat cb dinh
trén dwong, viéc di chuyén chiing méat nhiéu thdi gian va kinh phi khi can phai bé tri lai lan dwérng. Mét giai
phap don gian, it tdn kém nhat dé giai quyét tinh trang ach tic giao théng cuc bd va tai nan giao théng & cac
tuyén dwong nay la dat dai phan cach di dong thay vi cb dinh. Vao gi¢ cao diém, dai phan cach di dong sé
dich chuyén sang phan dudng it ngudi di d& néi rong phan dwdng dong phwong tién lwu théng.

Trén cac dwong phd, nhat 1a dwéng cao tée & cac nwdc phat trién, viéc dat dai phan cach di dong kha
phd bién. Dai phan cach lam bang nhwa, co xe diéu chinh vao vi tri mong muédn. Trong khi di chuyé&n, ngudi
ta phan 1an d& bao dam an toan cho nguoi dang lwu théng. Tuy nhién, phwong an nay cé nhwoc diém 1a loai
gidi phan cach nay yéu khong chdng dwoc cac va cham véi cac xe dang lwu thong.

Tac gid C. S. Papacostas trong bai bao “Honolulu’s zipper lane: a moveable hove application” da
phan tich vé& két cAu ctia dai phan cach béng bé téng va phuong phap sén xuét ching [1]. Tac gid David Fa-
jardo, Travis Waller trong bai bao “Dynamic Lane Reversal in Traffic Management” da phan tich viéc quan ly
chuyén lan dong tich cuce trong giao théng va hiéu qua trong viéc nay co thé dat dén 70% theo yéu cau [2]...

Sé lwgng dudng cao téc & Viét Nam hién nay ngay cang nhiéu, chat lwgng duwdng cao téc ngay cang
dwoc nang cao. Tuy nhién, cho dén nay van chwa cé loai may va thiét bi nao cé thé dich chuyén dai phan
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cach nhw & nwéc ngoai. Cling nhw chwa cé mét nghién ciru khoa hoc nao dé cap dén. Mat khac tinh trang
un tic giao thdng trong gi®» cao diém tai cac dwdng giao théng quan trong, cac khu d6 thj Ién, cac tram thu
phi van thworng xuyén xay ra. Vi vay, cAn c6 cac nghién ciru vé loai thiét bi nay dé cé thé thiét ké, ché tao
va van hanh & trong nwoc.

Trong nghién ctvu nay tac gia méi chi d& cap dén ché do 1am viéc chéng lat va chéng xoay cho hé
thdng thiét bi khi dich chuyé&n dai phan cach.

@ 2. Xac dinh diéu kién 1am viéc dn dinh cla hé théng thiét bj khi dich chuyén dai phan cach

2.1 Sor d6 céu tao va nguyén ly Iam viéc cua hé théng thiét bi

Trén Hinh 1 thé hién so' dd cAu tao va nguyén Iy lam viéc cla hé théng thiét bi khi dich chuyén dai
phan cach bao gdm: may co s& la may xuc lat cé hé thdng di chuyé&n kidu xich cao su 1, khung nang can 2
nang tay can 4, théng qua thiét bi kep 5 d& nang dai phan cach 11 1&n cach mat dwong tir 0.15+0.2m. Thiét
bi kep 5 c6 cac con I&n ty 8 va con I&n d& nghiéng 9 bang cao su gitp dwoc kep vao dai phan cach nho xi
lanh 6 sao cho dai phan 11 cach trwot trén cac con 1&n dwoc dé dang. Dai phan cach 11 dwoc lam thanh
tirng khéi, cac khéi dworc lien két véi nhau bang khép ban 18, phia duwéi cac doan dai phan cach co 1&p cac
banh xe cé thé diéu chinh dwoc cao d6 khi lan trén bé mat dwong. May xuc lat 1 nang dai phan cach 11 va
di chuyén vé phia trwéc, cac doan dai phan cach 11 1an lwoc dwoc nang 1én va kéo dich chuyén tir vi tri dat
dai phan cach tir lan 1 sang lan 2.

Hudng di chuyén ciia mey

—

g W ===
Huéng di chuyén ciia ddi phan céch

1. Méy xdc lat; 2. Khung néng cén; 3. Cabin diéu khién; 4. Tay cén ndng dai phan céch;
5. Thiét bi kep dai phan cach; 6. Xilanh kep; 7. Cang kep déng; 8, 10. Banh xe dan huéng ngang;
9. Bénh xe dan huéng nghiéng; 11. Dai phan céch béng thép.
Hinh 1. So d6 céu tao nguyén li lam viéc cla méy

Vén dé dat ra & day l1a phai xac b
dinh khéi lwong va sb lvong cac doan
dai phan cach phu hop v&i cac loai may
co s& sén cé dong thdi phai lwa chon
dwoc khoang cach hgp ly tir dwdng tam
clia may co s& dén dwéong tam cla dai
phan cach phu hop véi tiéu chun cla
mai lan dwdng ma hé théng thiét bi nay
c6 thé lam viéc binh thuong.
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2.2 Xdc dinh diéu kién lam viéc
6n dinh cta hé théng thiét bj khéng bi ) i
lat khi ndng dai phan cdch Hinh 2. So do xac dinh diéu kién lam viéc cta may khi ndng
va djch chuyén dai phén céch

L

Giad st rang khi may xuc lat
nang dai phan cach ndm nghiéng so véi phwong ngang mét goc a, ddng thdi chiu cac luc tac dung cua gid
thdi vao may, can, dai phan cach va chiu tac dung clia cac lwc quan tinh khi phanh, Hinh 2. Lic nay may xuc
|4t c6 thé xoay quanh diém O,. Hé s6 6n dinh khi lam viéc duoc tinh nhu sau:
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trong do: A la chiéu dai tay can, m; b, 1a khodng cach tir trong tam may dén trong tam tay can, m; b 1a khoang
cach tir tam may dén xich, m; a la khoang cach tir diém dat W, dén méat duong, m; h 1a khoang cach tam may
so v&i mat dwong, m; a la géc nghiéng theo phwong ngang cla mat dwong, do; h, la khoang cach ti tam can
dén mat dwdng, m; h, la khodng cach tlr trong tdm dai phan cach dén mét dwdng, m; h, la khoadng cach diém
dat luc W, so v&i mat dwong, m; L 1a chiéu dai dai xich, m; L, 1a khoang cach tr trong tam may dén diém gan
nhat dai xich, m; L 1a khoang cach tr trong tam may dén diém xa nhét dai xich, m; b, 1a khoang cach tw trong
tam may dén trong tam can, m; b, 1a khodng céch tir trong tam may dén diém chiu tai theo phuong ngang, m.

Hé sb6 &n dinh dadm bao thiét bi khéng bi lat khi nang dai phan cach [3]:

Mo, ~M,~M
kyy = —2 2 94 >115 ™)
t
trong do: M., = G [b.cosa — h.sina] la moment gilr do trong lwong ban than may xuc 1at theo phwong dirng;
M, = G.Cosa(A — b) + G,.Sina.h, la moment Iat do trong lwong dai phan cach & tAm véi lam viéc; M, =
G, Cosa.(b, — b) + G_.Sina.h, 1a moment sinh ra do trong lwong tay can lam lat may; M, =W,a+ W, la
moment |&t do gio, v&i W, 1a lwe gio Ion nhét & trang thai lam viéc tac dung Ién may xuc lat, W, la lwc gié lon
¢ s oox » G v
nhat & trang thai 1am viéc tac dung vao dai phan cach quy vé dau can; M, =?.t—h-(A—b) [3] 14 md men
1
quan tinh clia dai phan cach khi phanh trong qua trinh nang ha can; V, 1a tbc do ha can, m/s; t, 1a thoi gian
phanh trong qua trinh nang ha, s; g la gia téc trong trwdng, m/s2.

Dam béo diéu kién khong bi quay trurot trong mat phang ngang:

Dé& may xuc lat cé thé di chuyén thang vé phia truwéc, khéng co xu huwéng bi quay vong trong mét
phéng ngang khi lam viéc do céc luc léch tam khi nang va dich chuyén dai phan cach, lyc tac dung do gié
théi vudng goc véi hwéng di chuyén ctia may, Hinh 2. Bdng thdi may lam viéc véi do déc theo phwong
ngang 1a a theo huwéng gay xoay, Itc ndy may xdc lat ¢d xu huwéng quay xung quanh diém 0O,.

Mubn hé théng thiét bi &n dinh chéng xoay phai ddm bao céng thirc sau [4]:

M <M, (2)
trong do: M, la moment gay méat 6n dinh khi quay vong may trong méat phang ngang; M, 1a moment chéng
lai viéc quay may theo phwong ngang

L&y moment v&i diém O, ta xac dinh dwo'c moment gay xoay vong khi lam viéc nhw sau:

M,=WA+W,L, (3)
trong d6: W 13 lwc can cla dai phan cach tac dung Ién can; W, la luc gi6 tac dung lén can va dai phan cach
lam viéc theo hwéng gay xoay vong may.

Theo [4], ta xac dinh dwgc moment chéng xoay khi lam viéc ctiia may xuc lat.

G,. Cosa . L
’ 4
trong do: u, la hé sb can quay vong cla xich cao su va mét duong.

My = ()

2.3 Xéc dinh céc théng sé ban dau cua hé théng thiét bj dich chuyén dai phan céch

Dé xac dinh Iwc can cta hé théng dai phan cach G, khi dich chuyén dai phan cach tir vi tri 1 sang
vi tri 2 1&n bd phan cdng tac clia may, ta xay dwng md hinh hé théng dai phan cach nhw Hinh 3. Trong d6
OXYZ la hé toa do Dé cac.

Hinh 3. So dé xéc dinh Iuc cén di chuyén do dai phén cach tac déng 1én b6 phan céng tac cuia may
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Téng lwc can tac dung 1én can dwoc xac dinh theo cong thirc:
nl
W=WZ+WX+WY+zj w,, (N) (5)
trong dé: W, = Z%Gd la Iwc can do nang cac khéi dai phan cach theo phuong Z, N; W,, W, 1a Iwc can theo
z nl
phuwong X va phwong Y do cac khdi dai phan cach tac dong 1én bd phan cong tac, N; z w,=nG, fla
J

tdng lwc cdn ma sat do cac khéi dai phan cach con lai khi di chuyén trén mét dwong tac dong vao bd phan
cong tac, N; G, la trong lwong ciia mét doan dai phéan cach, N; fla hé sb ma sat gitra banh xe cla dai phan
cach va mat duwong; n la sé lwong dai phan cach dwoc nang 1&én khéi mat duwong; n, la sb lwong dai phan
cach dich chuyén trén mat dwong.

T cac cong thirc & muc 2.2 va hinh chung clia may, ta tién hanh chon loai may xuc lat BOBCAT
T870 c6 cac thdng sb nhw sau: Cong suét 74 kW, trong lwong 85000 N, trong lweng nang ké ca gau 40000N.
Va xac dinh mot sb thong sb co ban ban dau clia boé phan cong tac va may co s& nhu sau: A=1.748m;
b,=1.057m; b=0.97m; a=1.6m; h=1.38m; h=1.21m; h,=0.803m; h,=1.15m; L[=1.844m; L ,=0.615m;
L,=1.229m; b,=1.744m: G,=4000N; G =85000N; G _=3224.2N; W,=930N; W,=11874N; v,=0.1m/s; up=0.85.

@ 3. Khao sat xac dinh didu kién n dinh khi 1am viéc cia hé théng thiét bj
3.1 So db khéi khdo sét

DAu tién, nhap cac théng s ban dau dé tinh toan xac dinh cac thanh phdn mé men gi va mé men
gay lat ctia hé thdng may xuc lat va dai phan cach, kiém tra hé sé &n dinh khi nang dai phan cach, xac dinh
sb lwong cac doan dai phan cach phi hop véi dd nghiéng ctia bé mat dwdng theo tiéu chuan Viét Nam.

Tiép tuc kiém tra diéu kién lam viéc chéng xoay clia may xUc lat va dai phan chach khi di chuyén
dai phan cach tir vi tri nay sang vi tri khac. Trong tredng hop nay ta dung bién gia dinh a, thay cho bién a.

Nhap gia tri: Gx=85000; b=970; h=1386; n,=0;
G=13524; V;,=0,1; A=1748; h;=1150; W,=930; t=0,1; @
b=1057; h=1281; h,=803; a=1600; Gc=3224,2;
W,=11874; b,=1,744; L,=0,593; u=0,9; L=1,844;
G=85000; W = 15166,73; W, =135,299.

o

M, =WA +W,. L,
Mg = (p- Gx. cosay. L)4

Mgg = Gx. (b.cosa - h.sina)

M, = G,.cosa.(A - b) + G.sina.h, a=a+1
Me = Ge.cosa.(b; - b) + Ge.sina.hy
Mw = Wy + Wyhy

ko1 =(Mgg - Mw - Mc)/M,

/ Luu két qua

Luu két qua

Két thuc

Hinh 4. So db khéi khdo sét diéu kién lam viéc cta hé théng thiét bj

3.2 Khéo sét diéu kién lam viéc chéng Iat va chéng xoay cta mdy xuc lat khi ndng va di chuyén
giai phan cach

Khi may lam viéc, do bé& mat mat dwong cé thé nghiéng theo thiét ké hodc do cac nguyén nhan khac
lam &nh hwéng dén qua trinh 1am viéc ctia may. Vi vay, can phéi khao sat xac dinh lya chon cac théng sb may
dam bao én dinh & trong viing lam viéc cho phép, nhé& phdn mém mathematica 10.0 ta tién hanh khao sat cho
céc trwong hop &n dinh chdng lat theo phwong ngang va chéng xoay theo phwong ding khi may 1am viéc.

Nhan xét: Nhin vao dd thi Hinh 5, ta thdy khi d6 nghiéng a cia mat dwdng va khéi lwong nang dai
phan cang I&n thi may lam viéc cang dé mét én dinh. D& may dam béo an toan so véi do nghiéng tiéu chuén
clia mé&t dwdng trong tat ca didu kién lam viéc [5] (66 déc ngang mat dwong trung binh 14 0.860 - 1.20 theo
TCVN 4054-2005 Duwdng 6 t6 - Yéu cau thiét ké).
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Hinh 5. Biéu dé khdo sét tinh én dinh ctia may Hinh 6. Biéu dé khdo séat én dinh may chéng xoay
khi theo phwong ngang theo phwong ding

Puong 1. Téng sé luong dai phan cach 18 khéi; Buong 1. Téng sé luong dai phan cach 18 khéi;
Puong 2. Téng sb lwong dai phan cach 20 khéi: Buong 2. Téng sb luong dai phan cach 20 khéi;
Puong 3. Téng sb lwong dai phan cach 22 khéi: Puong 3. Téng sb lwong déi phan cach 22 khéi;

Puong 4. Hé s6 6n dinh k = 1.15. Duong 4. Moment gilr may khéong lat = 35266.5 N.

Nhin vao db thi Hinh 6, ta thay rang khi tang sb lwgng dai phan cach 1én thi kha nang chéng xoay
gidm. Khi géc ngiéng a ctia mat dwérng téng Ién thi cling lam gidm kha nang chdng xoay clia may. Theo thiét
ké ta chon sé Iwong cac doan dai phan cach lam viéc hop li theo géc nghiéng a clia nén dwdng. Ta nén chon
sb lwong dai phan cach 1& 18 dén 20 doan gidi phan cach.

@ 4. Thao luan
Déi v&i loai dai phan cach da trinh bay & trén co thé dwoc st dung & cac do thi Ién hodc cac dudng
quéc 16, tai cac diém giao cét ddng mirc dé tranh Un tic giao thong cuc bd vao cac gier cao diém.

Trong bai bao nay da lwa chon dwoc loai may xuc [t BOBCAT T870 dé nang tlr 18 dén 20 doan dai
phan cach, méi doan cé chiéu dai 4000mm va c6 trong lwgng 4000N ddi véi cac loai dwdng cé géc nghiéng
a theo TCVN 4054-2005.
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