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than hdm lo ving QuAng Ninh

* Nghien cftr vd tinh to6n fdt cdu chdng gifr c6ng
trinh ngdm vd m6
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chinh tai Du 6n hdm HAi Van
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dqng hgp kim nhOm bing phdn mdm Ansys Workbench

* Lqra chon so dd cong ngh6 ddo sdu d6ry m6-nop I cho

m6 ddng Sin Quydn d6p rltrg y6u cdu tbng s6n h,fgng

n Kdt hop GIS vd md hinh hi6u chinh mdt odt phd qu5t
(Rusle) nghidn crlu x6i mon ddt tinh D5k NOng

* Lr,rc t6rc dung l6n co cdu dich chuydn cOa m6y x0c
nhidu gau kidu r6to dirng xuc bdc than c5m

n Kh6o s6t quy trinh thanh l6p bin 0d dia hinh m6 lo
thien bing m5y qu6t laser 3D mdt ddt

i. Tai bidn vd nguy6n nh6n trong xay drrng cong trinh
ngdm bing m6y dao hdm loai nh6

.t Ung dung m6 hinh loc tudn hodn dd 10 f nrr6c thal khu

lcf t0c x5 Tnrong Dai hoc N6ng-Ldm bing s6t Kabelis-3

* Nghien crltr d5nh gi6 hi6n f?ng o nhi6m moifuong khong

fni fnu m6 Odt niSm Nam Xe, Phong Thd, Lai Ch6u

* MO hinh ddng hlc hoc he thdng cdngdu c0a m6y x0c
16to

* Nghien crru gi6i phap c6ng ngh6 khai th6c tru b6o
uC tO doc via than c6 chidu d-ry trung binh, dd ddc
tho6i ddn nghieng 6 Qu6ng Ninh

.8. PhAn loai ddt d5 theo dO nd cho m6t s6 m6 khai

th5c d6 vat lieu xay duhg 6 ViCt ttam

* Mo ph6ng m6i truong khdi da nril n6 bing thudt to-5n

ng5u nhi6n ed Oann gi5 mdt dn dinh sudn ddc, bo m6

tr KH0A HoG KINH rfl uA lluin ti mAnu m6

.t Khai th6c quSng s5t 6 vic.t Nam - Thrrc trang vir gi6i ph6p

* Cdn thidt nghien ctltt, d6nh gi6 tdi nguydn than ddn
tdng d6y c0a bd than-Qu3ng Ninh dd phuc vU quy

hoach thdm do vd khai th6c hieu qu6

{. Thuc trang nganh cong nghiGp TiO, 6 Trung Qudc
va nhftng vdn dd cdn ph6i ddi mdt
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tUC IAC DUNG tEN CO GAU DIGH CHUVEU
at

CUR MRY XUC NHI€U gdU KG"U NOTO

DUNGXUC BOC THAN CAM

ttCUYEtt PHUC TRI./ONG, NGUYEII OUy CHINH,
ttCUyEru SON TUNG - Trweng Dai hgc M6-D!a chdt

8).
gr.

I I iQl nay tai Vi6t Nam, may xuc nhi6u gAu

FI kieu roto, di chuy6n trdn duong ray duEc srir
I t dvng ket hqp voi bdng tdi tao thanh mOt hq
th6ng xfc b6c va vdn tdi vQt liQu rcyi co ndng su6t
cao tqi cdc kho, ben. Cdc mey ndy deu duEc nhQp
khAu nguyen chiec tr,p nuoc ngoai, cdc tai lieu
nghiOn cuu tinh todn thi6t kG trong nLpcvc con it. Vi
vQy, viec nghiOn cuu tinh to6n luc t5c dQng l6n
mdy la buoc dAu de phUc vu thiet k6 va ch6 tao

trong nucvc, phuc vu sdn xu6t.

1. Gicri thiQu mey xuc nhidu gAu ki6u r6to

1.1. Giei thiQu mdy xuc nhi6u giu ki6u r6to
Ducyi day gicri thiOu fOt c5u mot loai mdy xric

r6to, di chuyen tr6n duong ray, loai RC 5 lam vi6c
tqi Cong ty Tuy6n than Crlra Ong.Mdy co t<Ct c6u
nhu tr6n hinh H.1, det tr6n duong ray va co thO di
chuyen trdn do.

u6t
xoi

H.l.Ketciumayxucnhi6ugdurotoRCS:1-CAnmay; 2-GAuxucrOto; 3-Cabin; 4-Thanh
giang; 5-KhungdOchfnh; 6-Doi trgng; 7-BOphancu6ncap; 8-Coc6uquay; 9-Cociludi
chuy1n; 10 - Bang tdti than cam [1]

Bang tdi dugc d{t trong cAn mdy 1 dC nhQn
than tu gdu xr.rc rdto 2 d6 xu6ng vd vQn tdi tcyi bun
ke trong thAn mdy va tu do duEc d6 xu6ng bdng
nhQn tai dat ducyi m6y. Bdng tai nay ndm gi0a
ducrng ray vd song song vcyi ducyng ray c0a mdy.
Vi vdy, may x0c vua chay vr^pa co th6 rot tdi xu6ng
bdng tdi nay.

Khi mdy lam viQc, gau xric r6to dufc d6n dQng
quay, cdc gdu xtic cia r6to ddo xric vdt li6u theo
chi6u tu ducvi l6n, ndng len dQ cao nh6t dinh rOi d6
vdo bdng tai tr6n cAn m6y. Ngoai chuy€n dQng
quay c0a gdu x0c r6to, may con k6t hgp cac bO

ph?n nAng hq cAn, di chuyen mdy hodc quay thdn
mdy de dua roto toi c6c v! tri xric kh6c nhau. Co
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nhi6u cdch ph6i nEp chuy6n dOng cia gAu xric rOto

vd cdc chuy6n dOng khdc cOa mdy it6 tao nhirng
so dO ldm vigc kh6c nhau.

1.2.Cq cdu di chuy6n
Co cau di chuy6n gOm 6 cqrm d5n dOng di chuy6n

chinh (m6i cqm co 2 bSnh xe) c6u tqo gi6ng nhau
vit 2 cum di chuy6n phu (m9i cgm 3 b6nh xe) chia
d6u cho m6: oCn (H.1). ret cdu chdn di chuy6n
theo ki6u dAm hQp co b6nh xe th6p 9 chqy tr6n
ducrng ray 10 (H.2).

H.2. Cocdu di chuy6n:1 -Gieddbanh xe; 2-Coc6u titm sqch dwong ray; 3 -Demgidmchdn; 4-
BQphAntep(Iemgiamchdn; 5,6-DAmcAnbdng; 7-Beldpvhi bitnm6y; 8-CocdukQpray; 9-
B6nh xe; 10 - Duvng ray [1]

2. Tinh to6n x6c dlnh 6p lgc t6c dQng l6n co
c6u di chuy6n

2,1. Xi6c dinh ap lqrc tqra tdc dQng I6n cqm
ddn dQng

D6 x6c dinh gAn dung lqrc l6n cdc g6i tua theo

[3] ta dua vO mO ninn mOt t6m phing tuyQt d6i
c0ng tr.ra tr6n b6n lo xo co ttQ c0ng nhu nhau

chinh crja hQ lo xo vd trqc quay c0a m6y khOng

trung nhau, co th6 quy vC mO hinh dcrn gidn: Trgrc

d6i xung vd trr,rc chinh trirng nhau song kh6ng
trirng vdi trr,rc quay cOa mdy bdng phuong phap
tt.iffiYrlli 

tr.rons hEp cdrc nsoqi t,rc d6u co th6
quy vC lruc chinh hO lo xo bang mOt lqrc thing
dr?ng do bO di chuy6n gay ra (Fu) vir 6p h/c do
phAn quay gay ra (F") vd mQt h,rc ngang (Fn)

(khong dua vdo tr6n hinh vE) vd cdc m6men M,*,
Mu, vd Mou, Mo*. -Goc quay <p chi vi tri t0c thoi c0a
vecto m6men phAn quay Mo.

Ap lsc twa tinh cho mQt g6i twa n6t f9'1f,;:
F;=(Fu;+foi), N- (1)

Trong do: Fui - Ap l\rc do bC di chuy6n gdy ra tqi
mOt g6i tua, N; Foi - Ap h,rc do phdn quay gdy ra
tinh cho mQt g6i tya, N.

t,,

Tu cOng thuc (2) ta xdc dinh duEc ap lqrc lcvn

nh5t vd nh6 nh6t do bO di chuy6n gdy ra:

Fu,", : F,o : +.$u.+i (3)
42b21

J x,/

H.3. Mo hinh tuvng dwong tinh ap lqc tfa

Ap h,rc do b. di chuy6n gay ra tai.mQt g6i tga
(Fu;) duEc xdc dinh:

,. : Fu *!**Y,t-u' 4- 2b- 2l

F Mr*tr _tr --u'umin-'ur- 4 2b

(2)

M,,

c0rs ilGHGP n6. sd 2- zov

(4)
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. Ap luc do phdn quay gdy ra tinh cho mot g6i tua
bat ki'(Foi):

tr ( cos<p sin<p )F^,:-9+M- | - rrv' 4 ""( 2b 2l )-
rM^. Isin9 * coscp)
-'',ow[ zo - z )

Nho (11) ta co the kiem tra m6t cdch don gian
hcyn xem co th6 xAy ra hien tugng co mQt g6i, ap
luc tqra bang khong khi cho Firin=Fz < O, hay:

,^&-t*6'LF + + (i3)

Sau khi bd F2 thi may x0c chi tua tr6n ba g6i t.
3, 4 (H.3).

H.4. MO hinh xdc dinh 6p lqrc tqra khi Fz=0
do dnh hudng b&i Ei trgng phdn bo khong d6u

Theo (H.4) Ta co:

,,:+ +-i.rui-A

(5)

/
:

trr.l

Trgng d6: g - Goc quay crla m6men u6n tao ra bdi

Mo* Mou

tg(q+kn) = P =l (6)
Mo* 

- 
Mou

lb
Th"y gid tri cria goc A d (6) vao (5) ta ducyc.
Ap h=rc lon nh6t do phAn quay gdy ra:

F1--
Fo,", :7 + 

2m JM:" * M:* e)
Ap lgrc nh6 nhdt do phAn quay gdy ra:tr 1 r--^ ^F^-,- : !-^.lM?,, +M?', (8)om,n 4 2m VM;" + M;*

Voi: ,:$ (9)
..lb'+l'

Ap lgrc lon nhdt l6n m6t diem tqra, thay (g), (7),
(3) vdo (1) duEc:

Ap lqrc nh6 nhSt l6n m6t diem tua, thay (g), (g),
(4) vao (1) ducrc:

tr -tr -F"+r, Mu" M'
'imin-'?-- 4 - 2b- z- (11)

rr---:--
-^Vttl3"+M:*

= 
[ l[ _y*_ Mu, 

(12)2bl
Bdt Oang thr?c nay ldr di6u kiOn de xdy ra hi6n

tucrng mdy xuc ldm viQc tga tr6n ba di6m tua. Tu
cong thuc (12) cho phep ta xdc dinh dugc mi6n gid
tri crla goc quay g thda min O6t Aing th0c tr6n.

F.:+.+.fft;*e
Trong trudng hcrp m6y xuc chi tua tr6n ba di6m

tu-a do dnh hudng bdi duong ray (H.5) va gid srl
g6i 2 khong tiep xuc vcyi mdt Along ray.'

(14)

(15)

(16)

tua

)

)ra
heo
ri6u

,m.
lcvn

l)

l) H.5. Mo hinh xac dlnh ap lqrc t+ra khi Fz=C
do dnh hudng bdi duong duvng ra;t

-+----It/
I

I

I
I

It_
I

c0ilc ilcHEp u6. so z .zo17
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Ta co:

,,, :+-f{"- -Mou.sincp * Mo*.cosq) (T)

t, : +-*(t* -Mou.sincp*Mo*.coso) (18)

F, : F, +F" -F., -F, : 1,t,, -Mou'sincP +

1 , 
(19)

*Mo*.cosrp) * f {u"* - Mou.sincp * Mo*.cosq)

2.2, Xdc dinh tyc n6n bdnh tdc dQng I6n mQt

ret c6u cum d6n ttQng (H.6).

FM Fvz Fvs Fva Fvs Fvo

H.6. Mo hinh kilt cdu c1m ddn dQng

di chuYen chinh va lqc tac dQng

Theo (H.6), 5p lqrc tWa t6c itQng l6n mQt cqm

(F6) con duqc tinh:
6

E, :;t" (21)

6

Fn : IFn, Q2)

rrong i;' Fui - Lr,rc n6n bdnh tac dQng l6n mQt

bdnh xe, N; Fni - L\rc ngang tdc dQng l6n mOt b6nh

xe (lqrc ngang chi xu6t hiQn tr6n cdc bdnh xe duqc
d6n dQng), N.

M c6c bdnh xe duqc thiCt fe lip dat ket hEp voi

hO th6ng cdu cdn bang n6n trong tinh todn ta coi

cic lqrc 
-nen 

Oanh t6c O=Ong len mOt banh xe la xdp

xi bdng nhau:

<23)

X6t trucvng hEp m6y xric ldm viOc tai mOt vl tri

xdc dlnh ta c6 th6 tinn duqc lqrc n6n b6nh lon nh6t

t6c dQng l6n mQt bdnh xe:

F, = (., =Fuz:E s 
: Frt :(s : i,u = !

6

(24)

(25)

Lr,rc n6n bdnh nh6 nh6t tac dQng l6n mQt b6nh xe:

F"*Fr_Mrr_Mr, _ 1^m=M:
(,.,n _ 4 2b 2l_ 2m' "" "" (26)

23. Ki6m tra bdn bdnh xe

bdnh xe (lqrc n6n bdnh), N:

Pt"* : Fui."" :

f,ir,*S.+.:fit.Mt;
: (28)

Thay (25) vd (28) lai (27 ta x6c dinh duEc tdi

trgng tuong'Oucrng 
'Ong 

uOi tdi trqng lon nh6t t6c

dQng l6n b6nh xe:

Ki6m tra biin ho b6nh xe theo s0c b6n 0p:

F
od :190r/3 < [oo]ttlmm2 (30)

Y o'r
(Xem ti6P ng 40)

,!
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