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Tém tat
Khi khai thac, van hanh may xic mét gau cé the X3y ra truong hop sw ¢d mat én dinh gay
14t may khi di chuyén, dé la mét trong céc sw cb gay ra cac tai nan nguy hiém va chiém mot
ty 1é kha I6n khi khai thac may. Tai nan xdy ra do sw c¢é nay cé nhiéu nguyén nhan nhw
trinh d6 nguoi vén hanh, y thirc chdp hanh céng tac an toan lao déng, thuc trang dia hinh
noi khai théc, tinh trang ky thuat va két cdu ctia may moc - thiét bj: trong dé két cau khung
méy c6 &nh hudng rét I6n dén tinh én dinh ctia may. Bai viét nay dé cap t&i dnh huéng cua
céac dang két cdu khung may dén tinh 6n dinh chéng lat ciia may xuc mét gau theo phuong
ngang khi di chuyén trén dwong vong.
Twr khéa: May xuc mét géu, 6n dinh, két cau khung han cing, két cau khung khép ban 1é.
Abstract
When exploiting, operating a single bucket excavator may occur in the event of an instability
that causes the machine to overturn when moving, which is one of the incidents that cause
dangerous accidents and accounts for a large proportion when operate the machine. At the
accident caused by this incident, there are many causes: such as the operator's level, the
sense of compliance with labor safety, the reality of the terrain at the mining site, the
technical status and structure of the machine - device; in which the frame structure has a
great influence on the stability of the machine. This article deals with the effect of the frame
structure types on the excavator's anti-roll stability of a horizontal bucket when moving
around the loop.
Keywords: A single bucket excavator, stability, rigid welded frame structure, hinged frame structure.
1. Dat van dé
Déi v&i may xic mét gau, théng thuwong 1am viéc viéc & nhirng dia hinh phtrc tap, ddi nui,
nghiéng, déc, bén bai khai khoang, lam viéc trén nén dat tam, dét yéu,... Cong dung ctia may xuc |a
dung dé béc dat, da, than... nén né thwdng phai lam viéc trong diéu klen dia hinh phtrc tap, phu tai
thay déi thuwong xuyén va dét ngot. Tuy nhién cac sw co tai nan xay ra khi st dung may méc, thiét
bi trong qua trinh thi cdng néi chung va may xic mét gau rat da dang va chiém ty 1& kha cao trén
tbng s6 tai nan lao déng. Dac biét, sw cé6 méat &n dinh gay lat thiét bi khi khai thac, van hanh may xuc
mot gau. Néu két chu may khéng hop ly, khéng ddm bao trong qua trinh khai thac, van hanh sé xay
ra sw c6 mat 6n dinh gay lat cé thé gay ra nhivng tai nan rat nguy hiém déi véi nguoi va phwong tién
thiét bi. Xuat phat tlr nhirng Ii do trén, tac gia tién hanh nghién ctu cac dang két cdu khung may anh
hwéng dén tinh én dinh clia may xuc mot gau, dé tir d6 lwa chon két cAu may cho phu hop véi thye
té khai thac nham dam bao an toan cho nguoi va thiét bi ma van cho hiéu suat lao dong cao. Nghién
ctu anh hudng cltia két ciu khung may dén tinh 6n dinh cla may xuc mot gau cd y nghia quan trong
trong viéc tinh toan, Iwa chon cac bo phan cta hé théng truyen doéng cla may xuc moét gau. Tuy
nhién, trong pham vi bai bao nay chi dé cap t&i anh hwéng cla cac dang két cAdu khung may dén
tinh &n dinh chéng lat ctia may xic mét gu theo phwong ngang khi di chuyén trén dwéong vong.
2. Két cau khung cia may nang moét gau
O cac may xtic mdt gau chia ra hai loai chinh clia két cAu khung: Khung han cirng (khung clia
may két cAu thanh mat khoi dé 13p thiét bi cong tac may) va khung c6 khép ban 1é (truéng hop nay
khung ctia may xuc mét gau duoc thwe hién & dang 2 ban khung: N&ra khung 1&p thiét bi cong tac
va nra bd tri thiét bi dong lwc - déng co dbt trong) [1], [2], [3], [6].
Mdy xuc mét gau véi két cdu khung han cing
May xtc mdt gau véi két cidu khung han cirng (Hinh 1) dwoc st dung kha phd bién, do khoi
lwong kim loai nhd, két ciu va ché tao don gian, gia thanh ré. O loai nay, khung ctia may dwoc ché
tao thanh khdi cirng béng phuong phap han, cac thiét bi dwoc 1ap trén cing mét két cau khung nay.
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Hinh 1. Mdy xic mét gau dé tai phia trwéc véi khung cirng
1,4- Banh xe cu sau, cau truéc 2- Khung may 3- V6 ldng diéu khién5- Gau
Mdy xuc mét gau véi két cdu khung khép ban 1é
May xtc mét gau véi khung cé khép ban 1& co két cAu nhw (Hinh 2), gdm hai nira khung s6 3
va 5 duoc lién két véi nhau nho hai tru dirng tao thanh khép ban 18, loai nay thwdng ap dung véi
may xuc c6 strc nang Ién hon 2 tan.

2

Hinh 2. Mdy xtic mét gau dé tai phia trréc véi khung c6 khép ban 1é
1- gdu;  2,4- cdu truée, cdu sau;  3,5- nira khung truéc va ntra sau;  6,7- budng may

Nhe& c6 két cAu khép ban 1& ma viéc xoay trd cla xe rat thuan loi, it bi can tré bdi dia hinh
chat hep. Thiét bi béc d& hang khéng bang cach di chuyén xe trén dién tich lam viéc, ma bang cach
quay can 90 do ve hai phia, trén do lap dat thiet bi cua xe. Ket qua da lam giam dang ké kich thuwéc
dién tich lam viéc. Tuy nhién tai trong twong doi so voi truc dieng cia khop noi va tir lwc day trong
suot qua trinh di chuyén cla xe, day ciing la yéu t6 gay mat 6n dinh cla xe.
3. Diéu kién 6n dinh cta may nang 1 gau

Khi lam viéc, may xic mot giu c6 thé xay ra trwdng hop mét 6n dinh gay lat may. Diéu kién
dam bao bn dinh chdng lat cia may dwoc danh gia theo hé sé 6n dinh kod [4], [5]:

Mg
koa = n, 1)

Trong do6:

Mg- m6 men gilr clla may;

Mi- mé men gay lat may;

Céac moé men nay lay dbi vai truc lat ctia may.

Theo quy dinh, hé s6 4n dinh ctia may nang 1 gau kod > 1,15.
4. Anh hwéng cta két cau khung dén tinh nang chéng lat cia may
4.1. Béi véi may xic mét gau c6 khung cimg

Déi véi trwdng hop khung cing khi may quay vong (Hinh 3): & trwdng hop nay, duwéng lat [a
dwong AB.

Lwc ly té‘m la Iyc gay lat may dwgce xac dinh: Flt=G.h

T so do Hinh 3 ta c6: md men gili: Mg =G.a (2)

V@i a la trong tdm clda may t&i dwdng lat.
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Hinh 3. So dé tinh 6n dinh vé&i khung ciling
4.2. Péi véi may xtic mét gdu véi khung cé khép
Ta xét trwéng hop khi may quay vong, c6 thé xay ra 3 trwong hop may bi méat én dinh gay lat
V@i cac truc lat khac nhau:
A- Truc lat qua hai banh xe A va B (Hinh 4A);
B- Truc lat qua banh xe A va khép O (Hinh 4B);
C- Truc lat qua banh xe B va kh&p O (Hinh 4C).

Hinh 4. So' dé tinh én dinh véi khung cé khép
- Trwong hop 1: Truc lat qua 2 banh xe AB (Hinh 4A): Canh lat la canh AB nén ta co:

Tam giac O2H2B vudng tai H2 do dé: a2<02B = a.

Tam gidc O1H1A vubng tai H1 ta c6: a1<O1A=a

Suy ra, mé men gilr: Mgl = G1. a1 + G2.a2< Mg 3
- Trwong hop 2: Truc lat qua banh xe A va khép O (Hinh 4B).

Canh lat la canh AO nén ta co:

Tam giac O2H’2B vubdng tai H'2 do do: a’2<02B = a

Tam giac O1H’1A vudng tai H'1 ta c6: a’1<01B =a

Suy ra, mé men gil: Mg1 = G1. a’'1 + G2.a’2< Mg 4)
- Trvong hop 3: Truc lat qua banh xe B va khép O (Hinh 4C).

Canh lat la canh BO nén ta co:

Tam giac O2H”2B vuong tai H’2 do do: a”2<02B = a

Tam giac O1H”1A vubng tai H”1 ta cé: a”1<01B = a

Suy ra, mé men gi: M”g1 = G1. a”1 + G2.a”2< Mg (5)

Danh gia cac trwdng hop va tir cac biéu thire (2), (3), (4), (5) xét cho trwérng hop may xic mot
gau khi quay vong ta thay: cac gia tri m6é men gitr Mg1, M'g1, M”g1 & cd ba trwdng hop ctia may xtc
c6 khung v&i khép ludn nhd hon Mg clia may xic mét gau véi khung cieng (véi may xdc cung kich
thwéce va trong lveng).

Bai toan: Xac dinh anh hwédng cla két cdu khung may dén tinh 6n dinh ctia may xic mét gau.
Xét cho hai may xtc cuing thdng sb c6 két cdu khung han cling va may xtc ¢ két cau khung khép
ban &, v&i cac sb liéu sau:

Trong lwong xe 5T, kich thwédc tbng thé: 8.480 x 2.710 x 2.985 (mm); van tdc di chuyén:
4,5km/h; Co s& may: 2.500mm. Toa dd trong tam dén dwong lat: a = 1.355mm.
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* May xtc 1: May xtc c6 két cdu khung ctrng c6: trong lwong xe G = 5T= 50.000N.

Khi dé theo (2) M6 men gilr ctia xe: Mg = G.a = 50.000 x 1,355 = 67.750N.m.

* May xuc 2: May xtc co két cau khung khép ban 1& gébm hai nira khung véi trong lwong hai ntra:

G1=2T=20.000N, G2= 3T = 30.000N;
- Xét trwong hop 1: truc 1at qua 2 banh xe: al=936mm, a2 = 876mm.
Theo (3) mé men gilr:
Mgl = G1. a1 + Gz.a2 = (20.000 x 0,936) + (30.000 x 0,876) = 45.000 N.m < Mg
- Xét trwong hop 2: truc lat qua banh xe A va khép ban 18, ta c6: a1’ = 910 mm, a2’ = 730mm.
Theo (4) mdé men gilr:
Mgt = G1. a1 + G2.a’2 = (20.000 x 0,910) + (30.000 x 0,730) = 40100N.m < Mg

- Xét trwdng hop 3: truc lat qua banh xe B va khép ban 18, ta c6: a1” = 880 mm, a2” = 900mm.

Theo (5) mé men gi:

M"g1 = G1. a”1 + G2.2”2 = (20.000 x 0,880) + (30.000 x 0,900) = 44600N.m < Mg
4. Két luan

Theo két qua bai toan trén cho thay:

Déi véi hai may xtic mét gau c6 cling thdng sb k§ thuat thi mé men gilr cia ca 3 trwérng hop cla
may xic mot gau véi két cau khung khép Mgi, Mg1’, Mg1” déu nhé hon mé men gitr Mg clia may xuc
mot gau két ciu khung han cirng. Do do, may xudc cé két cau khung cirng cho dd 6n dinh tbt hon so
v&i két ciu khung khép ban 1&. Tuy nhién, day chi la mét treeng hop nhd ma véi pham vi bai béo nay
tac gia dé cap dén, trong thwe té may xtc hoat déng con c6 nhiéu trwdng hop phire tap gay méat én
dinh can nghién ctu tinh toan cu thé, ma tac gia dang trién khai trong cong trinh nghién ctru khoa hoc
sap toi.

May xtc mot gau co6 két cau khung cteng tinh én dinh clia xe sé tét, song rat bat tién cho viéc
quay tré vi phai xoay ca két cdu xe, pham vi lam viéc sé bj han ché, can phai c6 khong gian I&n, chi
phu hgp v&i may cé tai trong nhd.

DPé khac phuc tinh trang trén nguwoi ta stv dung may xdc véi két cau khung c6 khép ban 18,
khép nay sé lién két hai nira khung may véi nhau, mang lai nhiéu tién ich cho thiét bi, nhw viéc quay
tré may rat dé dang, lam viéc linh dong ké ca véi dia hinh trat hep. Két cdu khung cé khép ban 18
duoc st dung hau hét cho cac xe nang c6 tai trong Ién hon 2 tan. Tuy nhién vi khung xe c6 két cau
b&i hai nira lién két v&i nhau qua khép nén tinh &n dinh cla xe thap hon so véi két cdu khung cirng,
do vay can cé giai phap tang tinh 6n dinh cho xe cé két cAu khung khép ban 18.

Téac gid dé xuat hai gidi phap tang tinh 6n dinh cho may do la:

- Mot la khi thiét ké thiét bi phai tinh toan dé ha thp trong tam may;

- Hai la cho khéi lwong tap trung truc doc, tdng khéi lwong vao gitra két cdu: thir nhat, khi thiét
ké thiét bi phai tinh toan dé ha thap trong tam may vi khi ha thap trong tam thi canh tay don lwc quan
tinh dén truc 1at nho di, 1am gidm mé men lat Mi, do d6 hé sb n dinh Kod S& ting 1&n; thi hai la cho
khéi lwong tap trung truc doc, tdng khéi lwong vao gitra két cu: don trong lwong vao gitra la tang
canh tay don mémen gitr Mg, thi Ko & ting, tang tinh 6n dinh cho xe.

C6 thé tang khdi lwong cho ddm & khoang gitra 2 banh xe trwéc - sau, cling tdng mémen gitr
nhwng sé tang lwc can chuyén dong dan téi tdng cdng suét. Trong ca 2 bién phap nay, cé thé lam
gidm tinh vuot qua chwéng ngai vat vi trong tam may bi ha thap.
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