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NGHIEN CU'U TINH CHON XY LANH HA CAN CUA MAY
KHOAN BE THI CONG BUUNG LO CO BAN TAl QUANG NINH

TS. DINH VAN CHIEN - Trwdng Dai hoc Mé-Dja chét
KS. LE QUI CHIEN - Trwong Pai hoc Céng nghiép Quéang Ninh

wgh heo chién lvge phat trién nganh than dén

nam 2015, tam nhin dén nam 2020, san

lveng than khai thac ham 16 khoang 50 triéu

tan, chiém ti & ngay cang Ion. Pé dat muc
tieu do, nganh than phai day manh viéc thi cong
dao cac duwdng o0 co ban phuc vu cho cong tac
khai thac va Tap doan TKV da thanh 1ap thém cac
Cong ty xay dwng mo. Hién nay, thi cong cac
duong 10 co ban trong nganh than chi yéu dung
cong nghé khoan né min. Viéc tinh toan, Iya chon
mot s thong sé hop ly va bd phan may khoan
dung trong cong tac khoan la viéc l1am can thiét,
gop phan tang nang suét, tang tudi tho cla chi tiét
va may khoan. Trong bai bao nay, nhom tac gia de
cap dén viéc tinh toan, Iwa chon xylanh nang can
cla thiét bi khoan trong thi cong duéng 16 co ban
phuc vu khai thac hdm 16 ving Quang Ninh.

1. M6 hinh tinh toan

Dé tinh chon xylanh thuy Iwc cling nhw tinh bén
cho cac chi tiét, cum chi tiét thiét ké ta dwa vao mo
hinh tinh toan nhw trong H.1.

H.1. So d6 luc tac dung Ién hé can thiét bj khoan

2. NGi dung tinh toan:
. Thiet 1ap quan hé gilra cac ngoai lwc va noi luc
trén cac xylanh, trén cac khau khop qua géc

nghiéng cla can. Sau dé, khao sat cac noi luc theo
cac goc nghiéng dé tim ra cac gia tri I&n nhét clia
cac ndi lirc nay.

Mé hinh tinh toan (H. 2) bao gém:

« Céc ngoai lirc: G,=1000 N - Trong lvong dau
khoan Gy=1966 N-Trong lvong thanh trwot (cum
dam dan tién); G;=1590 N - Trong lugng toan bd
can; P,=9000 N - Phan lwc tir dat da tac dong lén
mdi khoan;

% Cac ndi lwc: Py - Lic ma xylanh nang can
phai chiu; Pxp.Lwc ma xylanh nang thanh truot
pha| chiu; Xp - Lwc theo phwong X cda khép tai
diém D; Yp - Luc theo phu’cyng Y cua khop tai diém
D; Xa- Lwc theo phwong X cia khép tai diém A; Ya
- Lwrc theo phuong Y cla khop tai diém A.

< Tach khép tai D. LAy tdng mémen ta D ta co:

>Mp=0 => Gk.|5+Pk.h-G“.|g—Px|2.[4Siﬂe=0
[P..h+ Gyl — Gyl ]

l,.8inB

>X=0=> Xo-Py-Pxi2.cos6=0 => XD=Pk+Px12.C059;
YY=0=> Yo-Gk-Pyxp2.8in0-Gy=0 =>

Yp=G+Px.5in6 +Gy;

Xét hé thanh can, so do lwc tac dung Ién hé can
gia khoan dugc mo ta trén H.2.

=> Pxin=Pypp =

H. 2. So db Iuc téc dung Ién hé cén gia khoan
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L&y tbng mémen tai A ta co:

>Ma=0 =>
Px|1.|1.sim;;-F’m.(li+|2).sin(p-Gc.(h+|7).COSa -

- Yp.(l1+l2).cosa+Xy.[(11:lo)sinatls.sin0]=0; =>
Pyio-(ly +15 )sinac+ l.sin@sinBp + G, (1, +1; ) cosa

Pa1= ), g
,.sing
. Yo (i, +1, )cosa— Xg7[(l; +1, Jsina+I,.sin6]
l,.siny '

> X=0 => Xa-Xp-Px1.cOS (G.+l|1)—Px|2.COSB=O
=> Xa=Py.cos(o+y)+Px2.c080+Xp
YY=0=>Y, +Yp +GC-P)(|1.Sin((l'."'lp')-P)(QSinQ:O
=>Y a=Pyq.8in{oty) +Pypsin0-Yp-Y,
Trong dé: 6 - Géc tao bdi xylanh nang thanh truot
va thanh truot;

B:arcsin(IE Cosa]; U= arcsin _ hy = i
CF EB.sm(a+ 62 )
y - Goc tao bdi xylanh nang can va can.

O day:

CF=CF =412 +12 - 2., l;.cosa va

EB =12 +12 ~2.I,,.l,.cos(a+62°);
0=(a-0) - Géc tao bdi xylanh nang thanh trwot va
can; y=90%0: Goc tao b&i khép quay trén va thanh
trwot; a=0+45% Géc quay clia can so véi phrong
ngang; 11=0,82 m; 1,=1,70 m; [3=1,0 m; 1,=0,45 mm;
[5=0,84 m; I5=0,177 m; 1;=0,44 m; 1g=1,25 m; 1,=0,26
m; 115=0,269 m; 111=0,32 m; h=0,25 m.

Dung phan mém Matlab dé& khao sat gia tri luc
tai cac vi tri lam viéc cua thiét bi khoan theo sw
thay déi géc 1am viéc o, ta ¢6 thé tim ra vi tri 1am
viéc cb gia tri lwe tac dung 1én cac chi tiét va cum
chi tiét cta thiét bi céng tac I1a I&n nhét.

DO THI LUC TREN PIT TONG NANG THANH TRUOT

Luc Px2{N]

This A S i | 1 e !
¢ 0 o2 B3 D4 05 06 0F 08 09
- Goc cua can theo phuong dunglrad)

H. 3. D6 thi luc trén xylanh néng thanh truot
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DO THILUC TREN PIT TONG NANG CAN

e o H 1 e
g 01 02 03 04 65 06 07 08 08
. = Goc cua can theo phuong dung(rad] .

H.4. Dé thi luc trén xylanh nang can

H.3 va H.4 moé ta dd thi lwc trén xylanh nang
thanh truot Py=f(a) va xylanh nang can Px;=f(c)
thay déi theo géc nghiéng can a.

Tl két qua khdo sat ta thay. tai =0 thi cac dai
lvgng tinh toan cé gia tri Py, Pxiz, X4 Xa, Yq dat
gid tri max (trtr tredng hop clha Y, dat max tai
a=19°%. Du¢i day 1a két qua tinh toan cac gia tri lwc
I&n nhét trén cac khép va cac xylanh nang thanh
trwot, ndng can: Pxiomax=184,9 N; Xpmax=844,3 N:
Yomax=817,9 N; Xamax=5609,7 N; Yamax=1273 N;
Px|1max=5895 N.

Sau khi cé dwoc chidéu dai lam viéc cla cac
xylanh, két hop véi kich thwéc cu tao cla xylanh
chuédn va hanh trinh 1am viéc, chon xylanh theo
cach tinh nhw sau: hanh trinh xylanh L trinn=1/2
(Lmax-Lcautao); Kich thrde Ly =(Lnanh trinh +Leau tao)

Khi kich thwde Lyn=Ly. thi khéng phai cau tao
lai xylanh. Khi kich thwéc Ly <Lmi, thi phédi cdu tao
lai xylanh.

3. Két luan

Tir cac két qua nghién ctru cho phép ta Iwa chon
dwoc xylanh cling nhuw tinh toan, Iwa chon cac chi tiét
khac @0 bén, d@m bao cho thiét bj khoan lam viéc
theo céac théng sé ky thuat va yéu cdu dat ra khi
khoan I6 min phuc vy dao cac dwdng 1o co ban trong
khai thac ham I & viing Quéng Ninh.0J
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Béng 3.

Uu diém cua bo dzeu khién nay la ta khong can
quan tam dén thr tw pha cua dién ap ngudn ma
van c6 thé dwa ra trinh tw cép xung chinh xac cho
cac tiristor cia mach céng suét. E)ay la phuwong
phap dugc cac hang ché tao cla nhiéu nuwéc
phuong Tay hay st dung.

Két qua md phéng: Ca hai phuo‘ng phap tao
xung & trén déu cho cac ket quad mé phéng giéng
" nhau.

Két luan: Trén co sé nghlen ctru, bng dung vi
diéu khién trong xay duwng bd diéu khién cho hé
truyén dong clia may xuc EKG-10 ching toi da thu
dwoc két qua tét, dwo’c kiém nghiém qua nhiéu lan
mé phdng trén phan mém Proteus V7.5.

Giai phap (rng dung vi diéu khién lam cho viéc
xay dyng thuat toan diéu khién linh hoat, mém déo,
dé chinh xac cao, kha nang chdng nhiéu tét, va dé
dang tw déng hoa.

Bén canh d6, viec mdé phdéng cling gilp xac
dinh tham sé téi wu cho bd diéu khién, m& ra
kha nang hoan thién trong thiét k&, ché tao va
van hanh may xtc nham nang cao nang suét lao
dong va hiéu qua kinh té cho nganh khai thac
khoang san Viét Nam.O
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GIAI PHAP NO MiN GIAM. ..
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6. Kién nghj va két luan

Viéc ing dung gidi phap nb min duwa ra trén day
khéng nhitng mang lai hiéu qua né min pho doanh
nghiép ma con cd y nghia rat |6n trong van dé giam
thiéu nhung tac dong c6 hai dén mai truong xung
quanh cla ngudi dan séng gan mé da. Vi vay, don vi
chli quan va chl nhiém phuwong an dé& nghi Hoi déng
KHCN tinh Vinh Phc tiép tuc theo dé&i, quan tam gitp
dd dé hoan thién bao cao va tién hanh nghiém thu va
danh gia Mé hinh dat két qua tot. Bé nghi gidi phap ky
thuat nd min trén day duoc tré thanh mé ninh nhan
rong dé duorc tiép tuc trién khai cho hau hét cac mo
da thudc dia ban cua tinh Vinh Phuc cling nhw cac
mé da khac trén toan quéc.0
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