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NGHIEN CUU QUI LUAT LAN TRUYEN CUA SONG
DAN PHAN XA TU MAT PHAN CACH BUA VA SAN PHAM
NO TRONG LO MIN PHA PA DUGI NUGC

DAM TRONG THANG, Binh chiing Céng binh

Tém tat: Sau khi kich né lwong thudc trong 16 khoan, duwdi tac dung cao cia dp hee né lam
bua min chuyén dong phut ra khoi 1o khoan. Sy chuyén dich ctia bua da lam xudt hién séng
dan phan xa lan truyen trong san phdm né doc theo lo khoan. Séng nay la thanh phan thir
hai sau dp lyrc n6 ban ddu dé cau thanh tri sé xung né truyén vao dat da doc theo thanh 16
khoan. Badi cdo da tién hanh nghién ciru sw xudt hién va qui ludt lan truyén ciia séng nay va

cdc thong so co ban dac trung cua no.

1. Mé dau

Cac song Xudt hién Va lan truyen ngay trong
cac san pham da kich nd ludn 1a mot van dé
phirc tap. Song nay di dugc nhidu tac gia
nghién ctru ¢ pham vi khac nhau nhu T.M
Salamakhin, O.E Valxop, nghién clru song dan
lan truyén trong khoi san pham nd khi kich n6
ngoai khong khi [1,2,4], F.A Baum nghién ctru
cho 16 khoan trén can, Lame xay dung bai toan
pitton xi lanh...[1,3]. P6i véi nd min trong
trong 16 khoan dudi nuée thi chura c6 cong trinh
nghién ctru nao dé cap dén, vi vay bai bao dé
cap nhitng két qua nghién ctru vé loai song nay
khi n6 min pha da trong 16 khoan duéi nuéc.
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Hinh 1. Mo ta cac thong so dac trung
cho 16 min duwoi nuwoc

Lt: Chiéu cao cot thude; Lp: Chiéu cao cot bua;
x: Chiéu dai doan bua chuyén dong; Hn: Chiéu
sau 16p nudc.
2. Qui luat chuyén dong cia bua trong 15
khoan
Ngay sau khi kich nd luong thudc, dudi tac
dung cua ap lyc cao san phém nd, bua dugc
chuyen dong vé phia miéng 18 khoan. Khi bua
chuyén dong ludn chiu thém mot thanh phan gia
tai chinh 1a khdi luong ciia cot nudc bén trén.
Phuong trinh chuyén dong cua bua trong 15
khoan duogc xac dinh theo dinh luat 2 Niuton co
dang [6]:
dv
M ot p.S, (1)
trong do:
p - ap lyc nd trong budng min;
S - dién tich 16 khoan;
V- tdc do chuyén dong cuia bua trong 18 khoan;
M - khéi lugng phan tham gia vao trong
chuyén dong cua bua,
M=M,1+7-x/L), n=H_/L- hé sb len
ctia nwée; M, - khéi lugng cua bua ban dau.
Giai phuong trinh vi viée st dung cac dai
luong vo thr nguyén, cho phép tim ra qui luat
chuyén dong cua bua trong 16 khoan c6 dang
tong quat [5, 6]:
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- Dang 1: r':§'+\/32%gﬂg'(77 +1), (2a)

e "" W} . (2b)

-Dang 2: X'=(n +1){1—
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trong d6: m - khoi luong chit no;

X'=x/L,; r'=tc, /L; v= v/cH,

Cy - tbc d6 Am trong san pham nd khi chua
dan né. _

Bai toan khao sat doi voi chat nd chiu nudce
thong thuong c6 mat do 1,25g/cm® , va bua
nudc, khi d6 phuong trinh chuyén dong cua bua
doi voi truong hop nay la:

=X +127X(n+1) , (3a)
X =(n +1)[1—e1’2<5v>2}, (3b)

Phén tich cac phuong trinh chuyén dong
cua bua khi n6 dudi nude (2a, 2b, 3a, 3b) chi ra
khi h¢ s6 lén 77 =0, tirc chiéu sdu nudc bang
khong thi day 1a phuong trinh chuyén dong cia
bua khi n6é min trén can. Qui luat chuyén dong
ctia bua anh hudng truc tiép dén qui luat chuyén
dong cua song dan phan xa tir mat phan cach
bua va san pham no
3. Qua trinh xuét hién va qui luat lan truyen
song din tir midt phan cach san pham no va
bua

Khi bua min bat dau chuyén dong lam xuét
hién song dén phan xa 1 tor mat phan cach bua
chuyen dong vé phia ddy 16 khoan. Qua trinh
chuyén dong cua bua trong 16 khoan sau khi no,
cling giébng nhu qua trinh chuyén dong cua
pitton trong xi lanh chtra khi nén, xem hinh 2.
Qui luat lan truyén cua séng nay dugc mo ta
bang hé phuong trinh sau [1, 4]:

Xx=(-C)t+F(v)
V+C = const ’
trong do:

V- tbe do chuyén dong cua mat _phén cach
san pham nd va bua ciing chinh 1a téc do vang
cua san pham nd;

C- téc d6 am lan truyén trong san pham no;

F(v) - ham tuy y duoc xac dinh theo diéu
kién chuyén dong cia bua.

Twr phuong trinh 1 cua hé (4) ta co:

F(V)=x—(v-c)t=x—(2v—cy)t

Thay cac thong sd x va t duoc rit ra tir (3a)

va (3b) vao phuong trinh trén ta dugc:

(4)
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2V—C_,
Cy

? _ (1+7) {1—6”522}

x{(l+ 7) {1— ¢ i } L2 n)m_(}

FV) _

2(1+m)(L- v){l e 'Zﬂvvf}
(5)

-2 L2+ D\l o

Sau khi khao sat ham F(v)/L, (nh¢o ngon
ngtt Tubo Passcal [5]), \{(’yi hé s6 1én cua nudc
n khac nhau, nhén thady ham nay cé dang
Parabol. Vi vay ham F(v)/L, c6 thé qui dbi ra
dang parabol van (’iém bao d0 chinh xac va
khong anh hudéng dén qui ludt dinh tinh cua bai
toan. 7

Dang tong quat la:

Fv) =2 pvi+ Tav, (6)

o C
trong d6: hé s6 B,a phu thudc vao 7

dugc ldy theo bang 1 va phan anh & hinh 3.

So6ng dan phan xa 1 Bua

Péy 16 khoan Miéng 1 khoan

Hinh 2. Mo hinh chuyen dong cua pitton trong
xi lanh dé mé ta sy xudt hién ciia song dan 1
(So' d6 ciia Lame [1])



— —2 -
Vi du: khi 7=0 ta cé ﬂ:G%:GL, F(V)=-LAv +Lav

- L F(W)/L,=-BV +av, )
L=L/L);a=4-=4L
(L=L/L)ia=4y"

Bing 1. Tris6 twong doi BIL, al L vaham F(v)/L, véi hé sé lén n khac nhau

Hé Sfy) Ien, BIT alL F(v)/L, Ghi chi
. 5 A j 6\_/2 Wy Tré vé ba1C ;(I)lan no trén
0,2 7 5 ~ 7V +5v
0,5 8 6 —8v" +6v
1 9 7 VTV
4 20 16 —20v° +16v
5 24 20 —24v° + 20v

Phan tich bang 1 va hinh 3 chi ra ring tri s6 twong d6i B/L va a/L a ting tuyén tinh theo hé s6
lén 7 tirc chiéu sau 16p nudc phia trén trong pham vi chidu sau ¢t nudc nho hon 5 1an chiéu dai bua.

” / 1
7~ .
Vs A Tri sO twong
y = 3.5519x + 5.9991 Vv’ dbi Beta

N
15 L1  R?=0.9082 // Pl
L~ 7 B Trisé twong

/ P - dbi Anpha
-
10 - y = 3.0837x + 4.1675

— — Linear (Trisb

Tri s6 twong d6i Beta va Anpha

7 2 — y
¢ P R = 0.9971 twong dbi
Anpha)
/ z
5 ) Linear (Tri sO
twong dbi
Beta)
0
0 1 2 3 4 5

He sb lén

Hinh 3. Su phu thuéc cia tri s6 twong ddi Anpha (ol L) va Beta (B1L) vao hé sé len ()

Thay (7) vao (4) ta co: - X - VvV - C t.c
V+Cc=cC X=—V=—iC=— ;7=—"H
: L Cy Cyy L
v: v. (®) HE (8) c6 d :
X=(V+ct—pL —+a, — ¢£ )fO ang sau:
O C v+c=1
Ap dung cic cong thirc khong thir nguyén o L, ©)
c6 dang sau: x=(V-C)r-pv +av

55



Giai hé (9) ta dugc cac thong sd co ban ctia song dan phan xa 1:

- r+a—(2r+a- ) +2ap- f-4px

2p

CcC=

— —2r—a+2B+@r+a- ) +2af— B

(10a)
=S (10b)
2p
Vay ap luc trong séng dan phan xa duoc xac dinh theo qui luat vat 1y nd la:
0 —2r—a+2B++@r+a—B) +2aB- B’ —ABX F, (100)

P 3
e U -©

2p

Qui luat chuyén dong cta mit dau song phan xa 1 duoc xac dinh tir phuong trinh (4) cua hé (9)

ta co:
)_(=(2\_/—1)f+05\_/—,6\_/2 =v(Q2r+a-pv) -7

2p

2p

X{zwa—\/(zwa—ﬂ)z+2aﬂ—ﬂ2—4ﬂx}[2ﬁaﬂ 21+a—\/(27+a—ﬂ)2+2aﬂ—ﬂ2—4ﬁxﬂT

. _[(2r+a)z —(J@r+a= By +2ap— F—4px)’|

ap
)_(=—z'—)_(—z'; 2X =271

X=-7, (11a)

hay: t=—2 ,

Cy

(11b)

Hai phuong trinh (11a) va (11b) la hai phuong trinh mé ta qui luat chuyén dong cua séng dan
phan xa 1 tir bua chuyén dong vé phia day 16 khoan ¢ dang v thi nguyen va c6 thir nguyén.

4. Mt s6 nhan xét rit ra

Tur viéc nghién clru trén rat ra mot s6 nhan
Xét sau:

- Qui luat lan truyén cia mat dau séng dan
phan xa 1 chuyén dong trong méi trudng san
pham nd tir mit phan cach bua va san pham nd
vé day 16 khoan c6 quan hé bac nhét giita quing
duong va thoi gian theo qui luat 11a va 11b.
No6i cach khéc gia toc bang khong va toc do cia
mit séng dau tién chinh bang téc do am trong
san pham nd. Qui luat nay giéng nhu khi nd
min trén can va khong phu thudc vao chiéu sau
16p nudc;

- Cac thong sb dic trung cho song dan phan
xa (tbc d6 4m trong san pharn nd, tbe d6 chuyén
dong cua mat vang san pham nd, ap luc trong
song) phu thudc vao tri s6 hé sb 1én tuc chiéu
siu nudce, toa dd mit cit trén 18 khoan va thoi
diém khao sat theo qui ludt 10a, 10b va 10c;

- Tai nhimng diém trén thanh 16 khoan khi
song phan xa 1 dén thi ap luc giam tir ap luc
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ban dau p, vé bang ap luc cia song phan xa
p,. Piéu d6 c6 nghia 1a khi séng phan xa 1
truyén dén diém khao sat thi lam giam tri sO
xung luong truyén vao dat da va lam cho hinh
thai pha huy s€ thay doi.
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SUMMARY

A study on the principle of expansion of reflected waves from stemming surface
and explosive product along borehole in underwater rock blasting
Dam Trong Thang, Engineering Command

After amount of explosives are detonated, by the effect of high pressure explosion causes a
mine stuff for moving out of the hole. The movement of the stemming to appear a reflex dilatation
wave which propagates inside explosive products along the borehole. This wave is the second
component bihind the initial explosion pressure pulse to form the transmission broke on the rocks
along the borehole. This paper has studied the emergence and the rule of the spread and the
parameters of its basic characteristics.
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SUMMARY
Research processing Hatu fine coal byflotation column device

Pham Thanh Hai, University of Mining and Geology

Due to specific mining and processing of Hatu coal mine, there is a large amount of low grade
fine coal that is extremely difficult to be sold. Therefore, it is urgent need to find the method for
upgrading of this coal to reduce environmental pollution and to preserve mineral resources. There
are a number of processing methods to improve the quality of coal in Vietham. One of perspective
methods is flotation. Flotation column device is a relatively new device to separate coal but there is
limited studies of such devices for fine coal of Vietnam. This report is to study separating Hatu’s
coal by this device. Tests were run at a set of changing operating conditions including solid
concentration, collector and frother consumptions, air pressure, height of column and type of
collectors. Clean coal was yielded at 29.92% of ash and recovery of combustible matterial is of
90.76%) and giving new flowsheet to upgrading of Hatu’s coal.
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