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XAY DUNG PHUONG PHAP XAC DINH VI TRi TAM GHI HOP LY

DEVELOP A METHOD TO DETERMINE THE REASONABLE CENTER POSITION
OF RAILWAY SWITCH

Nguyén Thé Hoang
Bo mon May va Thiét bi Mo, Khoa Co - Dién, Truong Dai hoc M9 - Dia chét

TOM TAT

B bé ghi diing dé chuyén hwéng ray trong van tdi dwong sdat. Bé bé ghi thay doi ché o lam
viéc bang cdach xoay phan ray déng quanh tam ghi. Vi tri tdm ghi va géc quay ghi quyét dinh dén
kich thide ciia bé bé ghi. Bai bdo trinh bay phirong phdp xdc dinh vi tri tam ghi hop Iy nham lam
gidm kich thuée bo bé ghi. Nghién civu dwoe thue hién bang cdach két hop phirong phép dwng hinh
bang phan mém AutoCAD dé xdc dinh dit liéu dau vao cho chwong trinh tinh todn trén phan mém
MATLAB. Két qua nghién civu la co sé dé tinh todn t6i wu kich thude bo bé ghi dap vmg nhu cdu
khai thdac xudng sdu trong linh viee mo.

T khéa: B bé ghi; Tam ghi; Van tai dwong sat; Vin tai mé; M6 ham 1o, Thiét ké t6i wu.
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; Mining transport, Underground
mining transport, Optimal design.

1. PAT VAN DE luong 16, van chuyén xa 1am gia ting nhu cu
van tai duong sit kéo theo nhu cau sir dung céc
Trong nganh cong nghiép khai thac mo bd bé ghi ciing ting theo. Mot s6 co s san xudt
tai Viét Nam, hién nay khai thac hAm 10 1a chi  trong nudc da bat dau thiét ké va ché tao bo bé
yéu. Dé nang cao ning suit, cac cong nghé khai ghi theo mau co san, nhung lai chua quan tam
thac hién dai duoc sir dung ngay cang nhiéu. dén viéc thu gon kich thudec.
May moc, thiét bj dugc dua vao mé véi khoi
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Trén thé gidi, cac cong trinh nghién ctru
vé thiét bi bé ghi trong moé chua nhiéu. Hau hét
cac nghién ctru lién quan dén van tai dudng sat
n6i chung. Cac nghién ctru [1], [2], [3] vé trang
thai img suat cta ray khi twong tac véi banh xe.
Nghién curu [4] vé dong luc hoc trong tuong tac
giita ray v6i banh xe tai vi tri chuyén hudng.
Mot s6 danh gia vé trang thai g suét tiép xtic
gitra doan ray cua b ghi véi banh xe trong [5],
hay phuong 4n thiét ké bién dang ctia doan ray
chuyén huéng cho bo ghi duoc d& xuét trong
[6]. D6i v6i cong tac van tai dudong sit mo, dic
biét khi khai thac ham 10 thi cac bd bé ghi can
c6 thiét ké nho gon dé dé van chuyén, dong thoi
cling dé bd tri ¢ nhitng noi c¢6 khong gian han
ché. Tuy nhién, hau hét cac nghién ctru trén déu
khong dé cap t6i vin dé nay.

Bai bdo trinh bay phuong phap xac
dinh vi tri tAm ghi hop Iy nham lam giam kich
thudc bo ghi. Nghién ctiru dugc thuc hién bang
cach két hop phuong phap dung hinh bang
phan mém AutoCAD dé xac dinh dit liéu dau
vao cho chwong trinh tinh toan trén phan mém
MATLAB. Két qua nghién ctru 14 co sé cho cac
tinh toan t4i wu nham thu gon kich thudc bo bé
ghi dap ing nhu cau khai thac xudng sau trong
linh vuc mo.

2. NOI DUNG NGHIEN CUU
2.1. Xy dung co s¢ Iy thuyét tinh toan

Nghién ctru duogc thyc hién dua trén
dir lidu khao sat tai Cong ty Than Thong Nhit.
Trong Hinh 1: So d6 khao sat ghi r& phai ray
chung trai tai Cong ty Than Théng Nhét. Goc
chuyén huéng giita hai nhanh 13 16°, ¢& duong
ray S = 900mm, thép ray P24.

Tam hinh hoc cua ghi G dugc chon
lam goc toa do. d_1a tim duong thang, d. 1a
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tim dudng nhanh. Céc tuyén ray thing nam trén
cac duong d -d,, d, - d, cac tuyén ray nhanh
nam trén duong d,, d .. K la giao diém cua d,,
d,,. Phuong trinh cac duong thang dugc mo ta
trong cong thirc (1). Trong do, cac hé so6 (a, b,
¢,) duoc xac dinh dya trén so dd vé trén phén
mém AutoCAD.
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Hinh 1. So do khdo sdt ghi ré phdi ray chung trdi
tai Cong ty Than Thong Nhat

ax+by+c =0;(i=1+12) (1)

So dd két cdu bo ghi ré phai ray chung
trai nhu Hinh 2 dugc chia thanh hai bd phan
chinh: bd phan di dong xoay quanh tam O va
b6 phan cd dinh.

Bo phan di dong ctia ghi: gdm céc tuyén
ray ndi thang (2 - 3, 6 - 7), tuyén ray 1& nhanh
(13-M -9, 14 - N - 10). Bién dang cua tuyén
ray 1& nhanh dugc thiét ké tir trudc nén trong
nghién ctru nay coi bién dang cua tuyén ray la
dir liéu dau vao. Piém M, N 1a giao diém giira
doan ray thing va doan ray cong. Bién dang
tuyén ray r& nhanh duoc chia thanh hai phéan:
cac doan cong (13 - M) va (14 - N), cac doan
thang (M - 9) va (N - 10). Piém dau cac doan
ray di dong cua ghi lan luot 1a (2, 3, 6, 7, 9, 13,
10, 14).

B9 phan ¢d dinh: gém ray va khung sit

dugc gin ¢6 dinh vao nén. Pau céc doan ray cb
dinh lan luot 12 cac diém (1, 4, 5, 8, 11, 12).
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Hinh 2. B6 ghi ré phdi ray chung trdi & ché do
noi thang

B ghi r€ phai ray chung trai lam viéc ¢
hai ché do: ché do ndi thang va ché do ré phai.
Khi ghi lam viéc & ché do néi thang nhu Hinh 2
thi diém 2)= A, (6)=B, (3)=C, (7)=D. Tu
ché do nbi thfmg, bd phan di dong xoay mot goc
y quanh O theo huéng ciing chiéu kim dong hd
dé chuyén sang ché d6 r& nhanh Hinh 3. Khi do,
diém (13") = A, (14" =B, (9" =E, (10" =F.

Hinh 3. Bg ghi ré phdi ray chung trdi & ché ré nhdanh
2.2. Trinh ty tinh toan

Nghién ctu dugc thuc hién dbi véi
bd ghi ré phai, ray chung trai. Trong hé
truc toa do Gxy, toa do cua cac diém A; B
dugc xac dinh theo cong thuc (2). Trong do,
(X513 (%55 1,3 (x5 1,03 (%, ¥ ) 1an Tuot 1 toa
d6 cua cac diem (1), (2), (A), (B). Khoang cach
giita doan ray cb dinh va di dong khi ghép ndi
la a.

X, =X +ta X, =X.+a
{A 1 Vé{B 5 @)
Yi=W Y =Ds

Goi O la tam ghi, toa dd cua O trong h¢

truc Gxy 1a (x,, y,), diém (8) c6 toa do (x,, y,).
Goi R, 1a khoang cach tr O dén diém (8) duoc
xac dinh theo cong thuc (3).

Ry =+ %, + (v - ,)’ 3)

Diém (11) 1a giao diém ctia duong tron
tdm O ban kinh R, v6i duong thang d, . Toa do
diem (11) dugc xac dinh theo cong thuc (4).

{a8x11+b8y11+08 =0 )

(xu _xo)2 +(y11 _ya)z :R82

Piém (4) 13 giao diém cua duong thang
d, voi duong t}léng di qua diémv(S) va vudng
géﬂc voi d,. biém (12) }é giao diém S:ﬁa duong
thang d , véi duong thang di qua di€ém (11) va
vudng goc véi d,,. Toa do cac diem (4) va (8)
duoc xac dinh theo cong thirc (5) va cong thuc

(6).

{“:% 5
Yi=Ys+S

{allez +b,y,+¢,=0 6)

by x,, —a, y, +(a;, v, — by x,)=0

Toa d6 cua cac diém (C, D, E, F) duoc
xéc dinh thong qua toa d6 cac diém (4, 8, 11,12)
va khoang cach khe hd b theo cac h¢ phuong
trinh (7), (8).

{xczx4—b i {xD:xg—b 7

Ye =Wy Yp =Yg
aXp +byyp e, =0 X +b,yp +6, =0
O =) + (e =0 =0 VA (x, —x, Y + (3, -y, =0 (8)
Xp <X Xp <X,

Khi bo ghi ¢ ché do di thing, cac diém
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dau doan ray théng (2,6,3,7) 1an luot & céc vi
tri (A, B, C, D). Do d6, toa dd ctia cac diém dau
doan ray thfmg (2, 3, 6, 7) dugc xac dinh theo
cong thirc (9).

X X B =Xe X=Xy (X=X
va va va 9)

y X Y3 =X Ve = Xp

Khi bo ghi ¢ ché d6 ghi 1& nhanh, cac
diém dau doan ray cong (9°, 10°, 13°, 14°) lan
luot & cac vi tri (E, F, A, B). Do d6, toa do cac
diém dau doan ray cong (9°, 10°, 13°, 14°) duoc
xac dinh theo cong thuc (10).

{xw =Xg ;{xIO' =X ;{xls' =Xy ;{xw = Xp (10)
Yo =X Vo =X Vi3 =Xy (Ve =X

Khi bd ghi ¢ ché d¢ di thang, cac diém
dau doan ray cong (9, 10, 13, 14) dugc xac dinh

theo (9°, 10°, 13°, 14°) hay chinh la theo (E, F,
A, B) nhu trong cong thtrc (11).

X, 1 0 x,[|cos(=y) =sin(=y) 0|1 0 -x,
Y |=10 1 y, ||sin(=y) cos(-y) 0|0 1 -y,
1 00 1

0 o 1o 0o 1
Trong do, i=(9, 10, 13, l4)tu0’ng ung
véi j=(E, F, 4, B).

X

y/} (11)

1

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

X, 1 0 x, ||cos(y) —sin(y) Of|1 0 —x, | x
i |=10 1 y, ||sin(x) cos(y) 0|0 1 -y, |y (12)
1 0 0 1 0 0 1o 0o 1 |1

Trong do, i:(2', 3,6, 7') tuong ung
v6i j=(4,B,C,D).
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Khi bo bé ghi thay d6i ché d6 lam viéc,
cum bd phéan di dong cua no s€ quét trong vung
dién tich S dugc xac dinh boi cong thac (13).

DT = (xmax _xmin)'(ymax _ymin) (13)
Trong do:

Xogin = MUN(X5 5 X5, X, X5, X5 Xigs X35 X145 X5 Ky X X Xges Xy Xyyes Xigr)

X = MAX(X, , X5, X, X7, Xy X0, X35 X5 X1 Xyes Xy Xy Xgos Xigrs Xy, Xpg1) (14)
Vuin = MUN(Y,, V5, Vs V15 Vs Vios Viss Vigs Vars Vi Vs Virs Yors Vs Vigs Viar)
Ve =MAX(V55 35 Y6 V15 Yos Vios Vizs Vias Yaos Vars Yoo Vs Yors Vs Vises Vi)

2.3. Cac diéu kién cong nghé

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

Dbi voi ray P24 dé dam bao kha ning
gia cong, lap rap thi khoang cach giita du cua
cac doan ray khong nhd hon 150mm. Dya trén
phan tich so dd Hinh 2, diéu kién nay duogc cu
thé hoa bang cac bt phuong trinh (15) va (16).

G =3 + (=2 2150 (15)

G =) +(yy = ;)7 2150 (16)

Pé dam bao kha ning lap rap, khoang
cach tir tam ghi dén cac ray can téi thiéu 1a
150mm. Do d6, vi tri tim ghi O phai nam trong
mién x4c dinh (MXD) la ving gach mit cat
nhu trong Hinh 4.

Hinh 4. Mién xdc dinh tam ghi O
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Goi K 14 giao diém cua d,vad . Toado diém (8) lu6n nam phia bén phai ciia K. Khao sat trén
s0 do, ta co X, = 3202 (mm) nén x, >3202 (mm). Chon mién khao sat so bo ciia diém (8):

3200 < x, <4000
2.4. So' d6 thuat toan

Hinh 5: Luu d6 thudt toan. Di ligu dau
Vao (IN) bao gébm mién x4c dinh cua tam ghi O,
mién xac dinh cua goc xoay y, mién xac dinh
cua X, cdc phuong trinh duong thing trong
cong thuc (1), toa d6 cac diém M, K, H, khe ho
cai dat trude (a, b).

Theo trinh ty tinh toan, twong ng bo sb
lidu gdm: vi tri tim ghi O; gdc xoay v; vi tri
diém (8) va véi khoang khe hé ray chon trudc
thi ta s€ xac dinh duogc dién tich. So sanh dién
tich trong cac truong hop, ta s& chon dugc bo sb
lidu dé dién tlch nho nhat DT . .Bo di ligu dau
ra (OUT) gom vi tri tdm ghi O va goc xoay vy
va toa d6 diém x s trong tmg voi ving hoat dong
c6 dién tich nhé nhat la céc gid tri can tim.

— [

i [H]

(17)

F.

X Vo ¥y )
v
CT (20 (3004

|
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Hinh 5. Luu d6 thudt toan

Bang 1. Dit liéu ddu vao

TT | Ky hi¢u Tén goi Gia tri TT | Ky hiéu Tén goi Gia tri
1 a Khe hé ray 10 11| (x5 Toa d6 diém (5) (-1686, -450)
2 b Khe hé ray 10 12 | (X0 Y,) Toa do diém (6) (-1686, -450)
3 y Goc xoay 00<y<16" | 13 | (XY, Toa do diém (8) (x,; -450)
4 | (Xe Y Géc toa do (0,0) 14 | (X5 ¥,3) Toa d6 diém (13°) (-1688, -450)
5 (X ¥y | Toadd tam ghi O 15 | (X0 ¥y) Toa d6 diém (13°) (-1688, -450)
N X Khoang chia theo truc x
6 | ¥ Toa do diém M (1704,y,) | 16 Dox trong mién xac dinh cta O
A 42 Khoang chia theo truc y
7] G V) Toa 6 diem H (2136,y,) | 17 Moy trong mién xac dinh ciia O
A 3R Khoang chia trong mién xéc
8 (x,y) Toa do diém (1) | (-1686,450) | 18 n dinh ciia v
9 (X,,¥,) Toa do diém (2) | (-1686, 450) | 19 n, Khoang chia mién trong
., xac dinh cua diém (8) theo
10 | (x,,y,) Toa dg diém (4) (x,, 450) truc x
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3. KET QUA VA THAO LUAN

Thyec hién chay chuong trinh véi bg s6 liéu dau vao nhu trong Bang 1. Két qua tinh toan

dugc thé hién nhu trong Bang 2.

Bdng 2. Két qua chon toa d¢ tam ghi va géc quay

A DT,
Lan X omin Xomax LLE, L Yonin Vonax n Xsmin Xgmax n, X, Yo ¥ Xy (m?)

1 -1686 2136 10 10 0 -16 10 3200 4000 80 437.33 | 23.042 -7.11 3746.8 | 11.925

2 0 900 20 10 -5 -9 8 3720 3770 5 473.68 63.48 -5.57 3745 11,615

So sanh kich thudc voi ving hoat dong
ciia cum di dong trén miu ghi cii véi két qua
tinh toan lan 2 thi kich thudc ving hoat dong
cua cum di dong trén nho hon cu thé nhu sau:

Theo phuong Ox, kich thudc giam tur
5717 vé 5484 (mm) tuong duong 4,08%.

Theo phuong Oy, kich thudc giam tu
2372 vé 2118 (mm) twong duong 10,71%.

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

Két qua trén dugc thyc hién vdi cac
khoang chia mién xac dinh cua tim ghi O, mién
xéac dinh cta goc xoay y va mién xéac dinh cia
diém (8) con & muc tho. Dé dat két qua tinh t6i
wu hon can chia ludi nho hon. Nhung diéu nay
doi hoi may tinh cau hinh cao va thoi gian tinh
toan lau hon.

4. KET LUAN VA KHUYEN NGHI

Nghién ctru da xay dung duoc phuong
phap xac dinh toa do tdm ghi trén co s két hop
phuong phap hoa d6 va phuong phap sb. Két
qua tinh toan & trudng hop cu thé cho thay hiéu
qua giam kich thuéc dang ké.

Phuong phép tinh chon tam ghi mdi

1a c6 thé duoc phat trién dé tao thanh chuong
trinh tinh toan ty dong nham t61 vu hoa thiét ke.

Loi cam on:

Nghién ctru nay duoc tai trg boi dé tai
nghién ctru cip Bo Cong Thuong, trong khudn
kho dé tai nghién ctru bo ma sé DT.BO.181/21.
Tac gia xin chan thanh cam on B Cong
Thuong, Truong Pai hoc M6 - Pia chat, Trung
tam Nghién ctru Co Pién Mo da hd tro thoi
gian, phuong tién va co so vat chit cho nghién
clru nay. <
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