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XAY DUNG PHUONG pHAP XAC DIN

H VI TRi TAM GHI HG® Ly

RMINE THE REASONABLE CENTER PO :TION

OD TO DETE
DEVELOP A METH OF RAILWAY SWITCH

TOM TAT

giam kich thudc bo bé ghi. Nghién ciru duwgrc th C
bing phan mém AutoCAD dé xdc dinh dit lié
MATLAB. Két qud nghién ciru la co s6 dé tin

Nguyén Thé Hoang

; ; ) g
pién, Truong Dai hoc Mo - Dia cli

Bo mon May va Thiét bi Mo, Khoa Co -

) 10 dwong sdt. Bo bé ghi thay doi c’—hé' as lam

B6 bé ghi diing dé chuyén huong ray trong vdn ferdi ds g vect el
viéc bang cach xoay phan ray déng quanh tGm ghi. Vi tri tam ghi va 80¢ quay ghi quyet dinh déy
kich thuéc cia bé bé ghi. Bai bdo trinh bay phuong phajz

e dinh vi tri tam ghi hop 1y nham lan,
dch két hop phwong phdp dung hin
u dau vao cho chuong trinh tinh toan trén phén mén
h todn téi wu kich thudc b¢ bé ghi ddp Vg nhu cay

we hién bang ¢

khai thdc xudng séu trong linh viec mo.

Tir khéa: Bé bé ghi; Tam ghi; Van tai duong sét: Van téi mé; Mo ham 1o, Thiét ke t6i .

ABSTRACT

The railway switch is used to change rails in rail transport. The turnout changes the working

mode by rotating the moving rail around the center of the railway switch. The position of the turnout
center and the angle determine the size of the railway switch. This paper presents a method to
determine the center position of railway switch to reduce the size of its. The study was carried out by
combining the diagram method on AutoCAD software to determine the input data for the program
on MATLAB software. The research results are the basis for calculating the optimal size of the

breaker to meet the needs of deep mining in the field of mining.

Keywords: Railway switch; Turnout center; Rail transport; Minin g transport; Underground

mining transport; Optimal design.

1. PAT VAN BE m, v “ i
. luong 16n, vén chuyén xa lam gia tang nhu ¢

van tai dudng sit kéo theo nhu ciu sir dung i
Teon \ . o e : e 0 theo nhu cau su dyng ¢«
g nganh cong nghiép khai thiac mé b6 bé ghi cung tang theo. Mot s co so san xuat

tai Viét Nam, hién nay khai thic hdm 15 13 chy
s £ 2 s 0} la Chu tl'Ol’lg mrér ~ 1S Y S ’ ’ e
e : R e : ¢ da bat dau thiét k& va ché tao b b°

1?;16 - EGA na;lg- Cgo sangsnan caccongngh®khai  ghi theomiu ¢6 s¥n. nhune lai chua quan B2
g o dugo st dung ngay cang nhitu.  dép viéc thu ki ’ e d

Méy mée, thiét bj duge dira vio mé voi khi e
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NGHIEN CUU - TR4

Trén thé g101, cac cong trinh nghlen cuu
vé thiét bj bé ghi trong mo chwa nhiéu. Hiu hét
cac nghién ctru lién quan dén van taj duong sat
noéi chung. Cac nghién ctru [1], [2], [3] vé trang
thai ung suét clia ray khi tuong tdc véi banh Xe.
Nghién ctru [4] vé dong luc hoc trong tuong tic
gitta ray voi banh xe tai vj tri chuyen hudng.
Mot s6 danh gia vé trang thai rng suat tlep Xuc
gitta doan ray cuia bo ghi véi banh xe trong [5],
hay phuong an thiét ké bién dang cia doan ray
chuyen hudng cho bd ghi duoc dé xuat trong
[6]. Dbi v6i cong tac van tai dudng sit mo, dac
biét khi khai thac ham 16 thi cac bd bé ghi can
c6 thiét ké nho gon dé da véan chuyén, dong thoi
cing dé bd tri & nhtmg noi c6 khong gian han
ché. Tuy nhién, hau hét cac nghién ctru trén déu
khong d& cap t6i van dé nay.

Bai bao trinh bay phuong phap xac
dinh vi tri tm ghi hop Iy nham lam giam kich
thudc bo ghi. Nghién ctru duoc thuc hién bang
cach ket hop phuong phap dung hinh bang
phan mém AutoCAD dé xac dinh dir liéu dau
vao cho chu'o‘ng trinh tinh todn trén phian mém
MATLAB. Két qua nghién ctru 1a co so cho céc
tinh todn t6i uru nhadm thu gon kich thudc b bé
ghi dap tng nhu cau khai thac Xuéng sau trong
linh virc mo.

2. NOI DUNG NGHIEN CUU
2.1. Xay dwng co s& 1y thuyét tinh todn

Nghién ciru duoc thwc hién ’dua tr{an
dir liéu khao sat tai Cong ty Than Thong Nhat.
Trong Hinh 1: So d6 khao sat ghi ré phai ray
chung tréi tai Cong ty Than Thong Nhat. Géc
chuyén huéng giita hai nhanh 1a 16°, ¢ duong
ray S = 900mm, thép ray P24.

Tam hinh hoc cua ghi G dl:rg'c chon
lam goc toa d6. d, la tim duong thang, d, 1a

ISSN 2615 - 9910 (bén in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 298, thang 12 ndm 2022
cokhivietnam.vn / tapchicokhi.com.vn

tim dudng nhanh. Cac tm, én ray thing

cac duong d - d,, d, - ,

nam trén chrérngd dI K' 18ty £:CY

gy .- Phuong trinh céc duorng thang

tlonb cong thuc (1). Trong c’?o cic hé so (a, 0.
C) dwoc xéc dinh dwa trén so d6 ve trén phar
mém A nm{”,«‘\ D.

Hinh 1. So d6 khdo sdt ghi ré phai ray chung trdi
tai Céng ty Than Thong Nhat

a.x+tby+c =0;i=1+12) (1)

So d6 két cau bo ghi r& phai ray chung
trai nhu Hinh 2 duoc chia thanh hai b phan
chinh: bd phén di dong xoay quanh tdim O va
b6 phan c6 dinh.

B6 phan di déng cua gh1 gdm céc tuyén
ray ndi thing (2 - 3, 6 - 7), tuyén ray r& nhénh
(13-M-9, 14 - N - 10). Bién dang cua tuyén
ray 1& nhanh duoc thiét ké tr truéc nén trong
nghié€n ciru nay coi bién dang ctia tuyen ray la
dit liéu ddu vao. Diém M, N la giao diém giita
doan ray thang va doan ray cong. Bién dang
tuyén ray r& nhanh dwoc chia thanh hai phén:
cac doan cong (13 - M) va (14 - N), cac doan
thing (M - 9) va (N - 10). Diém diu c4c doan
ray di dong cta ghi lan luot 14 (2, 3, 6, 7, 9, 13,
10, 14).

Bo phan ) dmh gom ray va khung sat

dugc gan c6 dinh vao nén. Pau céc doan ray cd
dinh 1an luot 1a cac didm (1, 4, 5, 8, 11.12).

&
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diém (8) ¢o 16 (x
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> do

i -ai o ché
Hinh 2. B¢ ghi ré phai ray chung trai o' ¢
noi thang

B¢ ghi 1& phai ray chung trai [am viéc O
hai ché do: ché do noi thang va ché do ré phai.
Khi ghi lam viéc 0 ché do ndi thang nhu Hinh 2
thi diém (2)=A, (6) =B, (3)=C, (7)=D. Tu
ché do ndi thang, bo phéan di dong xoay mot goc
Y quanh O theo hu‘ong cung chidu kim ddng hd
dé chuyén sang ché d6 r& nhanh Hinh 3. Khi d6,

diém (13) =A, (14') =B, (9') =E, (10" =F.

Hinh 3. BG ghi ré phdi ray chung trdi & ché ré nhdnh
2.2. Trinh tw tinh todn

Nghién ctru duoc thuc hién dbi véi
b ghi r& phdi, ray chung trdi. Trong hé
truc toa d6 Gxy, toa do cta cac diém A; B
duoc xac dinh theo cong thic (2) Trong do,
(e, Y )s(x ,y2) (% 500): (xB,yB)lan luot 1a toa
d6 ctia cac diém ( 1), 2), (A), (B). Khodng cach
gilta doan ray c¢6 dinh va di dong khi ghép nbi
la a.

xA=xl+a : xB=x5+a
i il @
yA_yl yB-—_ys

Goi O 1a tAm ghi, toa do ctia O trong hé

Gxy 1a (Xp Yo)» "
t(I}L(I)T R, 12 khoang cach tr O dér 1 (8) dué}c
Xac dmh theo cong thire (3).

2 TR
R, = (x8+1_c0) + (g (3l
piém (11) la giao diém ¢ mngtro

tam O ban kinh Ry voi duong thc._.-,,- d,,. Toq d

diém (11) dugc xac dinh theo cong thic @

+b,y, +c; =0
{agx” 8/11 8 (4}

2 _ p2
(= %,) + O —Y.) =X

Piém (4) 1a giao diém cua dudng théng
d, véi dudng thang di qua diém (8) va Vudng
goc voi d,. piém (12) la giao diém cna ducmg
thang d,, voi duong thang di qua diém (11) v
vudng goc v6i d,,. Toa do cac diém (4) va (8 ]
duoc xac dinh theo cong thirc (5) va cong thic

(6).

{M:% g
Vo= Ve +5 '

{al2xl2 +b,y, ¢, =0 (6)
bx, —ayy, + (@, —b,x,)=0

Toa d9 cua céc diém (C, D, E, F) duge
xac dinh théng qua toa dé cac diém (4,8, 11,12)
va khoang cach khe hé b theo céc hé phuong
trinh (7), (8).

X~ = - e _
{C Mo g mrn=b . . g
Yo =0, ¥ =Yg

qQxp+b y 4o =
e T Y+, =0 X +b,pp +¢, =0

(675 —xn)2 +(y, _J’u)z =b*v3 (x, ‘x.:)2+(yr _yu)z _p (8)

T <X, |
Yp <X,

Khi b6 ghi & ché db di thing, c4c diém
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dau doan ray thang (2, 6, 3, 7) 1an luot & céc vi
tri (A, B, C, D). Do d6, toa d¢ cita céc diém dau
doan ray thang (2, 3, 6, 7) dugc xac dinh theo
cong thuc (9).

X X xX. =X (= =i =
{ va { Y {"‘“ T va {X7 (9

y X Vs =Xc Yo = Xp Y1 =%p

~ Khi bg ghi & ché d6 ghi r& nhanh, cac
diém dau doan ray cong (9°, 10’, 13°, 14%) lan
lugt & cac vi tri (E, F, A, B). Do d6, toa dd cac

diém dau doan ray cong (9°, 10°, 137, 14”) dugc
xac dinh theo coéng thuc (10).

{xta' =Xg ;{xm' =X ;{xw =Xy ;{xw = Xp (10)
Yo =Xp | Vio=%Xr Ni3=%X4 (Ve =X

Khi bo ghi & ché do di thing, cac diém
dau doan ray cong (9, 10, 13, 14) duoc xac dinh

theo (97, 10°, 13°, 14°) hay chinh la theo (E, F,
A, B) nhu trong cong thire (11).

1 0 x,|[cos(-y) —sin(-y) 0|1 0 -x, | x
=l0 1 y,||sin(p) cos(-7) 0[O0 1 -y |y (11)
0 0. 0 0 Ao 0.1 |1
Trong do, i=(9, 10-=13; 14)tu(mg ing
véi j=(E, F, 4, B).

X;
Yi
1

Khi bo ghi & ché do r& nhanh, cac diém
d4u doan ray thang (27°3°7°6% 7°) duogc xac
dinh theo (2, 3, 6, 7) hay chinh la theo (A, B, C,
D) nhu trong cong thirc (12).

x| [1 0 x7[cos(y) —sin(y) 0 10 =x, | x;
y|=l0 1 y ||sin) cos(y) O[O0 L =y |l (12)
13| 3l 08 ks 0 Ol |10 a1k | <1

Trong do, I =(2', 3E05 7') twrong Ung
voi j=(AB,C,;D).
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Khi bd bé ghi thay ddi ché do lam vice.
cum bé phan di dong cua n6 s€ quét trong vung
dién tich S duoc xéc dinh boi cong thirc (13).

DT = (melX -—xmin )‘(ymax B Jimll") ( ] 3}

Trong do:
X = M, X5, X, X, X, X, 13, X 45 Xy Xy X Koy Xgrs Figra Ky Fi )
X = MAX(X, L X5, 0, X0, X, X, X5, 605 X Ky Xy X700 X Xy Xyyes Xyyr) (]4)
Yin = min(}’g,)"3,}},,}’7,,l’q,}'“.,_1-‘,3,,VN,)f‘:-,,V_;-,}’ﬁ‘,y-_.,}’.,..,}'m-,,V,;«,VH-J
Yoy = MAX(¥y, Y55 Vg V7 LVM.Vlnv."‘l‘-’.VwJ':‘aJ’:'a,‘"s's.“7"}’c'~}’\0"y15"}:[1')

2.3. C4c diéu kién cong nghé

Theo [7], khi céc tuyén ray duoc ghép
ndi, khe ho gifta cac doan ray cb dinh va doan
ray di dong trén ghi khong 16n hon 10mm chon
(a=10mm, b = 10mm).

Péi v6i ray P24 d& dam bao kha ning
gia cOng, lap rép thi khoang céach gifta déu coa
c4c doan ray khéng nho hon 150mm. Dya trén
phan tich so dd Hinh 2, diéu kién nay duge cu
thé hoa bing cac bit phuong trinh (15) va (16).

o =% + (2 2150 (15)

oo =) + (= y,)? 2150 (16)

Dé dam bao kha nang 1dp rap, khoang
cach tr tdm ghi dén cic ray can tbi thidu 13
150mm. Do d6, vi tri tim ghi O phai nam trong
mién xac dinh (MXD) 1a ving gach mit cit
nhu trong Hinh 4.

Hinh 4. Mién xdc dinh tam ghi O
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3 ‘2 beé agicuia K. 0g3
. 44m (8) luon nam phia b&n Pha! ¢4 0 Sét
L e AR o Toado diem g Py b6 cua diém ¢ 3
Goi K la giao diém cua dyVa Su %~ o mien khao sat s0 DO

8 E
so dd, ta ¢6 x, = 3202 (mm) nén Xy = 3202 (mm)

3200 < x, <4000

7.4. So do thudt toan

Hinh 5: Luu dd thuat toan. DU liu fiéu
dinh cuia tam ght 0, f

vao (IN) bao gf‘)m mién X4c
mién xac dinh cua goc xoay v q
cia X, cdc phuong trinh qdu&mg thang trong
cong thire (1), toa do cac diém M, K, H, khe ho

cai dat trudc (a, b).

mién xac dinh

[

.‘&'ﬂ ; J_:'a 5 :/& "ES ) e

iy ¢ Theq tri’nhhtl_l’ tin]?l toan, ’tuong ung bg sq :l CT (2. B3 ()

liéu gdém: vi trl tam ghi O; goc xoay Y; V1 - |l !

diém (8) va voi khoang khe hd ray chon truéc | S J\N&_ | i

{hi ta s x4c dinh duoc dién tich. So sanh dién L2 —~Fr(5 n mrﬂ
A "*--...i:_l—r1 [' :'

tich trong cac truong hop, ta s& chon duoc bd s0 (T I

liéu d@é dién tich nho nhat DT . BO dit liéu dau T ®) ; / OUT ! ]

ra (OUT) g{‘)m vi tri tdm ghi O va goc xoay Y (). (10), (11} | >
va toa d0 diém x, twong Ung v6i vung hoat dong == I:;in 1 5. Luru do thudt tod
: dt todn

c6 dién tich nho nhat 1a céac gié tri can tim.

Béng 1. Dit liéu dau vao

TlT Ky hiéu Tén ’ggi Gia tri TT | Ky hiéu Tén goi Gia tri .
! : Khe hé ray 10 1| ) Toa d6 diém (5) (-1686, -450) |
Khe hé N
: T : ’e & ray 0 10 120Gy Toa d6 diém (6) (-1686, -450) |
oc x0a L 2
- ; Y Desaslonls |Gy Toa d6 diém (8) (x,; -450) |
XpY,) | Gbctoads ©0 |14 [¢ o 3
: EA 00 , Ko o) Toa d6 didm (13°) (-1688, -450) |
(X, ¥,) | Toado tAm ghi O 15 | (x A 22 T
6 i Vo) Toa dd diém (13°) (-IM
Xy Yy) | Toa dd diém M (1704,y.) | 16 - Khoéng chia theo truc x |
: o trong mién x4c dinh cta O |
7 ks o dié ; '
wYy) | Toadd diém H 2136,y | 17 = Khoang chia theo truc
% trong mién x4c dinh N
1€n xac dinh cua O
8 | &,y Toa do dié :
Y1) 0a do diem (1) | (-1686,450) | 18 n, Khoang chia trong mién x4c
9 > did — Sihicy
(X,,¥)) | Toadddiém (2) | (-1686, 450) | 19 . Khos m: cua?{
e = —— g “hoang chia mién tron
L oY) 0a do diém (4) (x,, 450) xac dinh cua diém (8) thio
e,
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3. KET QUA VA THAO LUAN

Thue hién chay chuong trinh véi bd s liéu dau vao nhu trong Bang 1. K&t gua tinh

dugc thé hién nhu trong Bang 2.

Bdng 2. Két qua chon toa do tam ghi va goc quay

Lin X X n, nni’. d Yeatn PRI “-,

‘'omin omax

Bmin = Aninx L2

1 1686 | 2136 10 10 0 -16 10

2 0 900 | 20 10 5 9 g

So sanh kich thude véi ving hoat dong
cua cum di dong trén mau ghi cii véi két qua
tinh toan 1an 2 thi kich thuéc ving hoat dong
cta cum di dong trén nho hon cu thé nhu sau:

Theo phuong Ox, kich thudc gidm tir
5717 vé 5484 (mm) twong duong 4,08%.

Theo phuong Oy, kich thude gidm tir
2372 vé 2118 (mm) twong durong 10,71%.

Theo viing quét cua by phan di dong,
dién tich giam tir 13,56 vé 11,615 (m?) tuong
duong 14,34%.

Két qua trén duoc thuc hién voi céc
khoang chia mién x4c dinh ciia tim ghi O, mién
xéc dinh cila gé¢ xoay y va mién x4c dinh cla
diém (8) con ¢ mice tho. Dé dat két qua tinh t6i
wru hon can chia ludi nhé hon. Nhung diéu nay
doi hoi may tinh cau hinh cao va thoi gian tmh
toan lau hon.

4. KET LUAN VA KHUYEN NGHI

Nghién ciru @2 xay dung duoc phuong
phap x4c dinh toa d6 tAm ghi trén co s& ket hop
phuong phap hoa db va phuong phap s6. Két
qué tinh toan & truong hop cu thé cho thay hiéu
qua gidm kich thuée dang ké.

Phuong phép tinh chon tdm ghi m&i

Loi cam om:

Nghién ctu nay duge tai trg boi dé tai
nghlen ctru cap Bo Cong Thuong, trong khudn
khé d tai nghién ctru bd ma s6 DT.BO.181/21.
Tac gia xin chan thanh cam on B Coéng
Thuong, Truong Pai hoc Mo - Dia chat, Trung
tdm Nghién ctru Co Dién M6 da hd trg thoi
gian, phuong tién va co s& vat chat cho nghién
cUiu nay.*
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