TAP CHI ISSNO868- 7052

CONG NGHIEP MO

MINING INDUSTRY JOURNAL

CO QUAN NGON LUAN CUA HOI KHOA HOC VA CONG NGHE MO VIET NAM

NAM THU XXXI SO 4-2022

» MOT SO Y KIEN VE LUAT KHOANG SAN VA CAC LUAT LIEN QUAN DEN KHOANG SAN

» PHAN LOAI DA VACH PHUC VU CONG TAC pIEU KHIEN AP LUC MO O CAC MO THAN
HAM LO QUANG NINH : -

» HIEN TRANG VA CAC GIAI PHAP DE HOAN THIEN CO HO TRO HOAT
DONG SUDUNG NANG LUQNG HIEU QUA G VIET —



TAP CHi

CONG NGHIEP MO

MINING INDUSTRY JOURNAL

CO QUAN NGON LUAN

ISSN 0868-7052

MUC LUC

NAM THU XXXI | SO 4-2022

o NN N 1 TIEU DIEM
CUA HQI KHOA HQC VA CONG NGHE MO VIET NAM -
% Mot s6 y kién vé Luat Khoang séan va cac luat lién quan dén  Nguyén Canh Nam 4
khodng san
1 KHAI THAC MO
i i + Phan loai d4 vach phuc vu cong tac diéu khién d4p lucmé ~ Phing Manh Déc 11
PHU TRACH TAPACH' & cac mé than ham 16 Quang Ninh va nnk
TS. TANGOC HA < Céc giai phap x(r ly bo tru mo Na Duong dam bao an toan LéBaPhic 19
. i cho cong trinh trén bé mét va khai thac xudng sau va nnk
UY VIEN PHU TRACH TRI SU R . R . L,
KS. TRAN VAN TRACH (1 XAY DUNG CONG TRINH NGAM VA MO
< Nghién ctru tinh todn tdc dong cua tai trong dong dat Ién Do Ngoc Thai, 27
UY VIEN BAN BIEN TAP két cau chong gilr duong ham Nguyén Thécl\ﬂéc
x N : an
TS. NGUYEN BINH , , o
PGS.TS. PHUNG MANH BAC < M0t s0 giai phdp thi cong dao chdng o qua phay va kinh bao Vietboan, 35
TS. ANH A E4ai maA a Lé Thanh Phuon
TSKH. DINH NGOC DANG nghlemjlp dEJng trf)ngAt'huc té t’al mo t,han Mao Khé g
PGS.TSNGUT. HO ST GIAO 1 TUYEN VA CHE BIEN KHOANG SAN
GS-TS-NGND-RVO T‘RQNG HUNG +% Nghién cttu thanh phan vat chat va dinh hudng cong nghé tuyén Ho Ngoc Hung, 42
TS. NGUYEN HONG MINH quang Serixit 3 Ta Xua, Bac Yén, Son La Dong Vin bong
GS.TSNGUT, VO CHIMY < Nghién c(fu t4i ché dé thai mé ctia Cong ty than Mao Khe-TKV  Nguyén Thi Phuong 46
PGS.TS. NGUYEN CANf' NAM thanh nguyén liéu san xuat gach khong nung
KS. BAO VAN NGAM 1 CO KHi VA CO BIEN MO
TS. DA0 DAC TAO =
GS.TS.NGND. TRAN MANH XUAN < Nghién ctru, dé xuat cdc gidi phdp giam tinh trang mat ~ Pham Trung Son 51
ddi xtng trong hé théng cung cap dién tai cac xi nghiép mo
TOA SOAN *% Xay dung ham truyén cho md hinh cép treo trén mdy khoanxoay ~ Pham Thanh Liém 56
S6 655 Pham Van Bong cau CbLU - 250 va nnk
Bac Tur Liém - Ha NG +% M phdng anh hudng ctia goc dt va géc xodn quat gi cucbd ~ Nguyén Dang Tan 61
Dién thoai: 36649158; 36649159 dung trong md than ham 1o va nnk
_ Fax:(844) 36649159 2 THONG GIO, AN TOAN VA BAO VE MOI TRUDNG
Email: tccongnghiepmo@gmail.com - -
Website: http://vinamin.un < Mot s6 van dé mdi truong can quan tam khi khai thac quéng boVanBinh, 67
sat o Yen Bai Lé Minh Long
Tap chi xudt ban véi s cong tac cla: 1 DIA CO HOC, PIA TIN HOC, BIA CHAT, TRAC DIA
) lhibzg] E?a' E‘Qc Ho - D!a7 chat; ) < Dic diém quang hda va céc yéu t6 khdng ché quang dong viing LéThiThu 73
Vién Khoa hoc va Cong nghé Mo - Luyén kim; Bién Pong- Quy Son, Béc Giang
Vién Khoa hoc Co hé M6 - Vi in; g e N . . . s ns N PRV
1en fhoa fiec V.oAngDn E Eh’ © - vinacomin «+ Ddc diém nguon nudc khoang néng Kon Dao, Bakto, Kon Tum va bovanBinh 79
Iz (D& L mdt s8 van dé an toan, dinh hudng khai thac, st dung va nnk
Gidy phép xuat ban so: I KINH TE, QUAN LY
376/GP-BTTTT +%» Hién trang va céc giai phap dé hoan thién cochétaichinhhbtrg  Tran Thanh Lién, 83
cGia Bo Thong tin va Truyén thang hoat dong st dung nang lugng hiéu qua ¢ Viét Nam Nguyen Théng Long
ngay 13/7/2016 % Thuec trang, thach thic, co héi va giai phap thic day hoat dong Tran Thanh Lién 89
, . ) clia cac cong ty dich vu nang lugng (ESCO)
Anh Bia 1: May boc dd than tai cang than Nha . . . . . - ;
may Nhiét dién Séng Hau 1- San pham dé tai (1 SANG KIEN, CAI TIEN - CONG NGHE, THIET Bl MOI
nghién cu ca Vien Nghién ciu Cokhi (Narime) ., chuyén di s&- Nhimg burdc di va thanh qua ban dau ctia Nhom NgocKien 94
(Anh Ngoc Kién) Lam Dong
QI TIN TUC, SUKIEN
* |n tai Cong ty TNHH In va Thuong mai Tran Gia NP A A AL o2 s o
Dién thoar: 02437326436 % Chic mumg sinh nhat Ong Lé Kim Bang tron 75 tudi CNM 08
* Nop luu chiéu: Théng 8 ndm 2022 +% Chic mimg sinh nhat Ong Nguy&n Canh Nam tron 70 tudi CNM 99
« Tin nganh ma Viét Nam CNM 100

CONG NGHIEP MO, SO 4 - 2022



{s} CO KHi VA CO PIEN MO

NGHIEN CPUVATRAODOI

XAY DUNG HAM TRUYEN CHO Mﬁ HINH CAP TREO
TREN MAY KHOAN XOAY CAU CELL - 250
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Hé théng cép treo (02 rong roc, boi suét bén) la bé phan truyén luc quan trong cla co cau day
choong khoan trén may khoan CBLLI — 250. Hé théng nay gidm Iuc truyén di 4 14n va tdng quéng duong
di chuyén ctia choong khoan 1én 4 Ian. Vi cép treo c6 do ciing C va hé sé nhét 11 nén qué trinh déng
hoc cta cap trén tirng nhanh cap cta rong roc la mét qua trinh phire tap. Trong bai bao nay ching téi
xay dung ham truyén cho mé hinh cép treo da duoc don gidn hoéa thanh 02 rong roc don.

Tl khoéa: ham truyén, md hinh, cap treo, chodng khoan, may khoan CBLL — 250

1. DAT VAN DE

Trong cac may khoan, cap dwoc str dung voi
nhiéu muc dich nhw: Treo gi» choong khoan, dua
choong khoan di lén xudng trong can khoan, tao luc
nén lén day 16 khoan. Trong dé, viéc dwa choong
khoan xudng 16 khoan va tao lwc nén 1én 16 khoan
c6 tac ddng quan trong nhat dén qua trinh khoan.
Dé thay ddi lwc va tdéc dod di xubng clia choong
khoan, cac nha san xuéat da 1ap dat cap theo cac
kiéu rong rong khac nhau tr rong roc don dén rong
roc boi suat bdn hodc I&n hon niva.

Trong may khoan xoay cau, nhw trong nhirng
tai liéu da tham khao va trong thuwc t&, may khoan
CBLU — 250 str dung hé rong roc bdi suat bén véi
quang duwong di chuyén ctia chodng khoan dwoc
tang 1én 4 1an va luc nén lén day 16 khoan gidm di
4 1an (nguyén tac vat ly ctia rong roc bdi suat bén).
Tuy nhién, dé thwc hién mo phéng qua trinh dong
hoc clia cap trén may khoan, chung ta phai sk
dung cac ham dong hoc dé phan tich qua trinh quéa
dd. Cé nhuw vay méi tinh toan dwoc sy dn dinh cla
hoat déng cling nhw xac dinh dwoc cac diéu kién
on dinh vé luc va tbc do diéu khién xay ra lién tuc.

Dé& nghién ctvu va xay dwng cac hé théng diéu
khién tw dong lwc dwa chodng khoan ctia may
khoan CBELL — 250, can phai xay dwng ham truyén
hé théng nay.
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2. NOI DUNG NGHIEN cl?U

2.1.So’ d6 hé théng rong roc trén may khoan
xoay cau

So d6 déng hoc cla co cau van hanh may
khoan CBLL — 250 dwoc thé hién trong Hinh H.1,
gdm: 1 — dong co dién mot chiéu; 2 — hop gidm
tbc; 3 — khdp ndi; 4 — gbi d&; 5 — hé théng rong
roc boi suat bdn cta hé théng day; 6 — choong
khoan; 7 — xy lanhthly lwc day; 8 — co clu van-
dong choong khoan [1, 3].
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H.1. S¢ déng hoc clia co ché quay — ddy ciia may khoan CBLL - 250
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Lwc nén dugc tao ra nhw sau: bom thay lwc chéat
Idng lam viéc vao xy lanh 7. Lwc cla xy lanh 7 dwoc
qua hé thdng rong roc boi suét bén gidm di bbn lan
truyén dén gbi d& (hé théng rong roc boi suat bén
dwoc mac ngwoc nhau véi lwe cang ban dau dd 16n
dé hé théng 6n dinh).

2.2 Xay dwng mé hinh mé phéng cap treo va
ham truyén

C6 thé coi 4 hé théng rong roc 1a 4 doan cap
c6 d6 cirng C va hé sb dan nhét n (xem Hinh H.2).
Rong roc 1 truyén chuyén déng tir can pit téng cla
xy lanh (truyén déng tuyén tinh) dwoc gan chat
dén cum khoan. Cap dwoc coi la mot lién két dan
nhot, khdi lwong clia né duoc tinh quy déi vao khéi
lwong cla rong roc. Mot trong sbé dé dwoc ¢ dinh
trén gia cb dinh, va khéi thi hai dwoc treo trén cap
cta hé rong roc. Khi van hanh & trang thai 6n dinh
(Hinh H.2) Iwc F, tac dung Ién thanh cua truyén
doéng tuyén tinh can bang véi trong lwong ctia phan
tr cat da (choong khoan, dau mii khoan) m g,
trong d6 m, — la khéi lwgng cla nd; g — gia toc
trong lwc. Phan lwc cta gia d& pu ly 4, dwoc lap cd
dinh, bang m,g +2m,g + 2T ; Trong d6 m,, m, —
khéi lwong ctia pu ly thir nhat va thir hai. Lwc cang
day & cac vij tri tr rong roc th&r nhat dén cac diém
A, B, sw gan chéat ca thanh va phan t& pha da la

nhw nhau va bang F, =F, :m1g+%+T; T -

lwc cang ban dau cla rong rong. Lwc cing day tai
cac diém tir diém gan cda thanh va bo phan cét da

A, B, dén pu ly th hai la béng F, = F, = m;g +T.

Téc dd quay goc clia cac pu ly ¢1 = ¢52 =0.

H.2. Md hinh hé rong roc

Thay ddi lwc cing day tir diém A cla thanh chéng cla truyén ddng tuyén tinh dén diém day dai

chay lén rong roc thir nhét

5ri(t)=m|=3.(t)+ RS, (1)]+ C[-6,(6)+ R, ()]

(1)

trong d6 C — la dd cing cap; 77, — hé sb nhot cap; R ban kinh cla pu ly, 5¢1 — gia s6 cta chuyén dong

tuyén tinh cGia pu ly thi» nhat. ]
Phwong trinh Iwc can bang tai diém A:

5FA(t)=5F3(t)_5Fl(t)' )

Sw thay ddi cua lyc cing day cla rong roc tir diém thoat ra khdi rong roc tiv pu ly thir nhat dén
diém B gan cta phan tir lam v& da o, cho ta sy phu thudc sau day doi voi sv gia tang cla gia tri luc

cang day cua rong roc trong doan tir pu ly thir nhat dén diém B:

5a(t)=m 8, (1) + RS, 1))+ €[5, (1) + RS, 1)

3)

trong do 5¢2 — gia sb clia chuyén dong tuyén tinh cla pu ly thi hai:

Phwong trinh lwc can béng tai diém B:

mo,

= _5F4(t)+ Or» (t)

Sw khac biét vé lyc F, — F, tao thanh mé men, 1am quay pu ly dau tién:
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R[54,(6)= 64, (0)]= 1,0, +m,0,, (5)
Luc cdng day tir diém dén t pu-li thie hai dén diém A:
5alt) =8, (6)+ RS, (0)]+ o, (0)+ RO (1) (6)
Lwc cang day tir diém B sang diém khac clia soi day cap vao pu ly the hai:
5ra(t)= |-, (0)+ RS, 1))+ -6, (0)+ RO, ()] ()
Su khac biét vé lwc F, — F, lyc tao thanh mé men, lam quay pu ly thé hai:
R[5F3( ) F4( )] J,0 5 +7725¢2 (8)

T cac phuong trlnh (6) (1), (2) co6 thé nhan dwoc phuong trinh:
RO, (t)+ CRS,, (1) =1, RS,, (1)~ CRS,, (1) = 21,6, (1) + 2C8 (1) = 6, (9)
Tl cac phuong trmh (7), (3), ( ) ¢6 thé nhan dwoc phuong trinh:
5,(0)- 206, (1)-2C6, (1) + RS, 1)+ CRS,, (1)~ 1, R,,0) - CR (1)~ (10)
T cac phuong trinh (9), (10) c6 thé nhan dwoc phuong trinh:
mo,(t)-2n,0,(t)-2C8, (t)=2n,0.(t)+2C5 (t)- 5, (11)
T cac phuwong trinh (3), (1), (5) ¢6 thé nhan dwoc phuong trinh:
J25¢1 + 7725¢1 - Rﬂ15y(l)— RC&y (t) = Rn15x(t)+ RCdx(f) (12)
T cac phuwong trinh (6), (7), (8) ¢6 thé nhan dwoc phuwong trinh:
J25;¢2 + 7725¢2 _Rnlézy(t)_RCé‘y(t): Rﬂ15x(f)+ RC&x(t) (13)
T cac phuong trinh (11), (12), (13) ¢ thé nhan dwoc hé phwong trinh trong sai léch:
mo,(t)-2n,06,(t)-2C5,(t)=2m0,(t)+2C5 (¢)- 5,
J25¢1 + 7725¢1 - Rﬂla.y(t)_ RC5y (t) = Rnlé‘x(t)—l_ RCé‘x(t) (14)
J25¢2 + 7725¢2 _R7715y (t)—RC5y (t) = Rnlé‘x(t)+RC5x(t)
T (14) c6 thé thu dwoc hé thdng cac phuong trinh dai sé tuyén tinh & dang toan ta:
(ms? = 23,5 = 2C)5, (5)+ 08, (5)+ 06, (5) = (27,5 + 2C)5,(5) = 5, (s)
—(R7715+RC)5y( )+ (J s +772s)§¢1 +00, ,(s)=(Ry,s + RC)5,(5)+05,,(s) (15)

—(Rn1s+RC)§y( )+05¢1( ) (J s°+n,s )5¢2 Rn1s+RC)§ ( )+05FA(s)
Hé phwong trinh (15) c6 thé cho phép twong déi dau ra (cé thé diéu chinh) ctia cac tham sy, 1, 2
T cac hé phuwong trinh (15), dwoc trinh bay dwdi dang toan tir dbi véi hé rong roc, cé thé nhan

dwoc hé phuong trinh dudi dang ham truyén. D& lam diéu nay, dat gia thiét hé thédng duoc chi dinh mot
cach twong doi dieu chinh cac tham sb vy, 1, 2:

y X,y
o= Wx,¢1 (S)5x + WFA,¢1 (S)aFA (16)
5¢2 =W, #2 (S)5x + Wy #2 (S)5FA
Trong do
A A
ny(S)_ A’} FA,y (S)_ Z‘Ly
A, A
Wem (S) Tm FA$1 ( ) FAA’W
A, A
W, s (S) = 12 ; WFA,¢2( ) F2,¢2
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2n,s+2C 0 0
A, (s)=|Rms+RC  j,s*+m,s (U
Rnis+RC 0 Jo8t 1,8
-1 0 0
AFA,y(S): 0 /s’ +1,8 0 ,
0 0 Jo87 1,8
ms® —2m,s—2C 21,5 +2C 0
A,,(s)=| =(Rps+RC) Rnps+RC 0 |
—(Rnp,s+RC) Rnys+RC j,s*+n,s
ms® —2m,s —2C -1 0
Apip(s)=| —(Rps+RC) 0 0 |
—{Rms+RC) 0  j,s°+1,s
ms® — 21,5 —2C 0 2ns +2C ms® — 21,5 —2C 0 -1
Ax,¢2(s): —(Ri]1S+RC) Jos* +1,5 Ripys+ RC ;AFA,@(S): _(R7715+RC) JoSt 1,5 0
—(R#n,s + RC) 0 Rn,s +RC —(Rn,s + RC) 0 0
ms” —2n,s —2C 0 0
A= —(RmS+RC) J,S% + 1,8 0
—(Rns + RC) 0
a.fs)
C);AI'{.‘J
3. KET LUAN > D& c6 thé khang dinh mic dd phu hop cua
> Ham toan thu dwoc mé ta twong déi day du md hinh can tién hanh xay dwng mé hinh thi
qua trinh déng hoc cua cap da dwoc don nghiém, thwc hién danh gia mec dé chinh
gian hoa treo trén may khoan:; xac, twong quan dé cé thé ap dung vao tinh
> Ham truyén da xay dwng cé thé sir dung toan hé rong roc may khoan xoay cau CBLL-
dé thiét 1ap md hinh hé théng day cla may 250MHO

khoan;
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DEVELOPMENT OF A TRANSMISSION FUNCTION FOR A CABLE MODEL SYSTEM
ON THE DRILLING MACHINE CBLU-250
Pham Thanh Liem, Ha Thi Chuc, Tran Thanh Tuan

ABSTRACT

The sling system (two pulleys multiplied by four) is an important power transmission part of the drill
pusher mechanism on the drilling machine CBELL-250. This system reduces the transmitted force by four
times and increases the travel distance of the drill bit up to four times. Because they are sling system, so
they have stiffness C and viscosity coefficient 11. Therefore, the dynamic process on each pulley cable
rope is a complecated process. The paper prefers to the development process of the transfer function for
a cable model system, which has been simplified into two separate pulleys

Keywords: transfer function, model, cable, drill, drilling machine CBLL — 250
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