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CHUYEN BONG CUA THONG TRUG
THEO THANH DAN HUONG Ném GO

TA NGOC HAI - H6i Khoa hoc va Céng nghé Viét Nam
NGUYEN VAN BUC, NGO QUOC TRUNG,
PHAM TRUNG HAI - Vién KH&CN Mé-Vinacomin

. rong hé thong truc tai giéng dwng, thang truc
duoc may truc nang ha, chuyén dong theo
thanh dan hwéng béng thép doc theo chiéu

sau giéng. Dé dwng thing truc khi co s cb quéa ha,

tai vi tri dwéi diém nhan tai, gan rén giéng ngudi ta
c6 lap dam chan. Pé giam lwe va dap khi thung
truc cham t&i ddm chan, cac thanh dan hwéng sat
dam chian dwoc ché tao tr gb va coé dang hinh
ném. De tinh toan kha nang chiu va dap cha dam

chan can nghién ctru chuyen dong cua thuang truc

theo thanh dan huwéng ném gb dé& xac dinh van tbc
thing truc khi cham t&i dam.

1. Phu’o’ng phap va néi dung nghién ciru

1.1. Phwo'ng phap nghién ciru

Thiét lap phwong trinh chuyén dong clia thung
truc dudi tac dong cla Iwc tr thanh dan hwéng
ném gob (TDNG) v&i ma cla dén huo’ng truot clrng
(DHTC) cta thuing truc, dwa trén gia thiét bién dang
phadng cta TDNG trong qua trinh lam viéc. Xac
dinh van tdc thung truc khi cham dam chan qua ha
béng phwong trinh chuyén ddng cla thung truc da
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thiét 1ap.

1.2. N@i dung nghién clru

Chuyén dong cta thung truc theo thanh dan
hu’o’ng ném gé. Trong qua trinh lam viéc, c6 thé
X8y ra cac s co qua ha, hodac qua néng. Trong
nhwng trvdng hep nhw vay, can c6 nhirng thiét bi
dé dirng thuing tryc, nhu: DAm chan qua nang hoac
dam chan qua ha. Thung truc c6 khéi lwgng I6n,
thwong chuyén- dong vGi van tbc cao cho nén co
déng nang Ién,Dé giam dong nang cla thung truc,
nham giam Iuc dong tac déng Ién dam chan qua
nang va qua ha, phai trang bj thiét bi giam chan.
Mét trong nhirng thiét bi dé Ia TDNG (H.1). TDNG
co dang hinh ném, c6 d& déc déu hai bén. Khi

. thang cii chuyen dong theo cac dan hwong bang
thép hop, tiét dién khéng doi, git)a DHTC va thanh -

dan hwéng co6 khe hé. Theo quy dinh, khe hé bén
bang (a-b)/2=15 mm, khe hé theo huwdng tam skip
15 mm {1]. TDNG c6 kich thwde b; by (by>b); dbc
déu hai bén, trén chidu dai lgn. Do @6, khi DHTC
dwéi chuyén dong toi quang dwong |y nao do, khe
hé gitva TDNG va DHTC khéng con.

THEO A
a

H.1. Sor dé tac dong gitra thang cdi va thanh dan huéng ném g6: 1 - Thung truc;
2 - Thanh dan huéng; 3 - Thanh dan huéng ném gob; 4 - Dan hudng truot cwng
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Do DHTC cirng virng hon nhiéu so véi gb ché
tao TDNG, cho nén néu thiing truc tiép tuc ha
xubng, TDNG bi ép bién dang trong mat phang xoy
theo hwong x. Kich thuwdc bé rong TDNG sau khi bi
bién dang bang dung bé rong a cha ranh DHTC.
DHTC duwéi clia thung truc tac dong 1én TDNG lwc
ép N va lyc ma sat Fys va ngugc lai. Két cau
TDNG nhu trén H.2. Poan dau lo cla thanh dan co
kich thwéc bé rong khong ddi bang a (bang dang
kich thwéc cac thanh dan bang thep trén do), tiép
sau do, trong doan |, tang dan dén bang b4, doan
cudi lai co kich thuwéc khdng ddi, bang by.
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H.2. Kich thudc thanh dén ném gé

Khi skip chuyen doéng theo TDNG dén khoang
cach lg, ma ctia hai DHTC duéi sé bat dau ép 1én
TDNG. Ttr quan hé hinh hoc céc kich thwéc DHNG
va ma DHTC (H.1 va H.2) 6 thé xac dinh khoang
cach l4 theo cong thire:

l; =[0.5(a- b)/i],m (1
Trong dé: b - B& rong nhé nhat cia TDNG, m; a -
Bé rong ciia ma DHTC, m; i - Do déc TDNG b - Bé
rong 1én nhat TDNG; m; |, - Chiéu dai TDNG doan
' ¢c6 dang ném, m.

T kich thwéc hinh hoc TDNG (H.2) xac dinh
dwoc do débc i:

i=[0,5(b1 -b)/ln]. (2)

Do c6 tiép xuc, git)a ma DHTC va TDNG co lwc
ma sat. Lwc ma sat gitba mét ma cia DHTC tac
déng I1én mot TDNG la:

Frms=(Nfms), N (3)
Trong d4: N - Liec ép gita ma DHTC va TDNG, N;
f .« - H& s& ma sat trurot gitva gb va thép; f,:=0,2-0,6 [2].

Dwéi tac dong cla lwc ép N tr ma DHTC,
TDNG sé bj bién dang. Pwong déc tinh bién dang
go khi bi nén nhw H.3 [4].

H.3. Quan hé lyc nén va bién dang cda gé:
1 - Doc thé; 2 - Ngang tho

Nhuw vay, do TDNG dugc ché tao tir gb nguyén
khdi, cho nén khi lam viéc, ma DHTC cla skip ép
DHNG ngang thé nhw dwo’ng cong 2 (H 3). Phan
tich dwérng dwong dac tinh bién dang cia goé khi bi
ép ngang thé co thé thay: Kh1 lwc ép P<Pmax, quan
hé Iwc nén va bién dang gan nhw tuyén tinh; Khi
P>Pmax trong mét giai doan dai bién dang tiép tuc

xay ra, trong khi lwc ép hau nhw khéng ddi, sau do

moi tang. Vi vay, can clr vao dac tinh bién dang
ctia go khi bj ép ngang thé va sé lwong DHTC tlep
xuc véi TDNG, cé thé gia thiét qua trinh chuyén
dong cha DHTC trén TDNG xdy ra ba giai doan:
Giai doan | - C6 hai DHTC dwéi cta thung truc di
vao TDNG. Bién dang TDNG nam trong gidi han
dan hoi, quan hé lwc ép (twong ng la &ng suat
nen) va bién dang (twong trng la bién dang twong
do;) gan nhw quan hé tuyén tinh (P<Pnax); Giai
doan Il - C6 hai DHTC dwéi cda thung truc di vao
TDNG. L ep (ng suat nen) gan nhu khéng doi
khi c6 bién dang. U’ng suat bang cwérng do khang
nén ngang thé clia gé R; Giai doan Il - Co6 hai
DHTC dwdi va hai DHTC trén cia thung truc di
vao TDNG.

Giai doan | - Phuo’ng trinh quan hé &ng ‘suét voi
bién dang twong déi cia TDNG xac dinh theo dinh
luat Hooke, viét duwdi dang:

[N/(cd)]=(Ez). 4)
Trong do: ¢ - Bé rong TDNG bj ma DHTC nén, m; d
- Chiéu dai ma DHTC, m; E - M6 dun dan héi
ngang thé cla gé; E=400 MPa (400.10° N/m? [2].
Xét bién dang twong déi e=2iy/(a+2iy), trong hé toa
dd xOy co:

52
cd a+2iy

Do [N/(cd)]=c, cho nén c6 thé xac dinh quéng
dwdrng y; ma DHTC di trong giai doan |, xéc dinh tw
didu kién lwc ép vurot qua Ppay (H.3), nghia la o=R¢
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(R. - Cuong d6 khéng nén ngang thé ctia gb). Tir (5) co

Y, -(ﬁRa—] m. (6)
2i(R_-E)

Trong do R.- Cudng do khang nén ngang th¢ cia
g8, N/m?. E)0| v&i gb sdi lam TDNG thi R.=1,8 MPa
(1,8.10° N/m? [2].

Véi iy <(0,026.a) c6 thé coi (b+26y)~a véi sai sb
nhd hon 5 %. Phuwong trinh (5) co6 thé viét:

()= "

T cac cong thire (3,7), tinh dén TDNG bj 02
ma DHTC ép, co6 lwc ma sat gitra moét DHTC véi
TDNG la:

E =-[4|cdfmsEle N, ()

ms a

Tw phu’o’ng trinh can bang lwc F=ma. Trong dé:
F - Téng lwc tadc dong lén thung tryc; m - Khoi
lwong thung truc; a - Gia tbc chuyen don clia
thung truc. Trong hé toa do xoy c6 a=d’y/dx”. Khi
xay ra sy cd qua ha, lyc tac dong Ién thing truc
gém cé: trong Iwe cha thung truc G; lwc ma sat-cua
02 DHTC. Phwong trinh cén béng lwc cta thung
truc ¢6 tinh dén cong thire (3) sé la:

2

8icdfE _Gd z _ (9)

a g dt® -

Sau khi blen ddi c6 phuwong trinh .vi phan
chuyen dong clia thiing truc:

d’y , 8icdf Eg

dt? aG

Phwong trinh (10) 1& phwong trinh-vi phan bac
hai cé y va vé phai la hing sb. Giai tim nghiém ctia
phwong trinh theo [3]. Sau khi xéc dinh cac hé sb
chia nghiém chung, riéng va bién ddi co:

V{%sinﬁﬂ%} »m . | (11)

Trong d6: ves - Van téc thung truc khi ma DHTC tiép
xuc véi DHNG, m/s; G - Trong Iwo’ng thang truc, N;
g - Gia téc trong treéng, g=9,8 m/s”.

G-

=(8I0df Eg} § (12)
aG

Van téc va gia téc thiing truc xac dinh nhw sau:
dy _

vE— dt (voscos\/_t) m/s. (13)

a—— ( OSJ_San_t) m/s? (14)

Thay y trong céng thirc (11) bang y, xac dinh
theo cdng thirc (6) co thdi gian di trong giai doan I

‘/_ arcsm[yI -qJ (15)

O
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(10)

~ Thay t; vao ¢dng thire (13) xac dinh dwoc van
tdc chia thuing tryc khi két thic giai doan I:

v = (voscos\/at, ) m/s. (16)

» Giai doan II. Trong giai doan nay, Iwc ép coi
nhw khéng déi. Tl didu kién o=R,, co lwc ép cua
ma DHTC 1énTDNG la:

N=(cdR.), N. (17)

Lwe ma sat gilba mdt DHTC véi TDNG la:

Fre =(2cdfR; ), N. (18) +

Trong trwdng hop chi cé hai dan huéng dwéi
cua tryc di vao va ép TDNG, phwcmg trinh cén
bang lyc cla thing truc co tinh dén cang thikc (18)
sé la:

2
G- 4cdf, Rﬁdg. (19)
g dt
Sau khi bién doi c6 phwong trinh vi phan
chuyén déng cta thiing truc:

d’y 4cdfmsch)
— = g-—m e | 20
= (g G (20)

Theo [3], tién hanh tich phan phwong trinh (20),
xac dinh dugc nghiém:

2
y—(mﬂj m 1)
]
Trong do;
R=(g- 4cdf,R.g/G), m/s®. (22)

Van téc trong giai doan Il s8& la:

v—d—i’_(v, +Rt), m/s. (22)

Thay y béng L, t bAng t, vao cong thirc (21), giai
phwong trinh bac hai véi n 1a t_ sé xac dinh dwoc
th&i gian thang truc di qua quang dwong L:

t={v+ VP +2RL) /R, (24)

Thay t béng t. vao cong thirc (22) sé xac dinh
dwoc van téc thiing truc khi hét quang dwong L:

v =(v, +Rt.), m/s. (25)

Cho véan téc v trong cong thirc (22) bang. khong

sé xac dinh dwoc thdi gian chuyén déng cho dén
khi dirng han trong giai doan I, 1a:

t, =(-%J, s: (26)

Thay t bang t; vao coéng thirc (22) sé xac dinh
dwoc quéang dwong thung truc qua cho dén khi
dirng han trong giai doan II, Ia:

Yu =[“Wtu "'%J m. y (27)

Giai doan Il két thic néu y=lg, (khodng cach
gitra DHTC dwé&i va trén cda thang truc). Trong
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trudng hop yi>lan S& xay ra trwdng hop co giai
doan Il chuyén déng cla thung truc: c6 hai cap
DHTC dwai va trén di vao TDNG.

Giai doan llI: trong treérng hop cé giai doan llI
chuyén déng cta thing truc, quéng dwdong ma
DHTC dwéi di qua trong giai doan Il 1a lgh. Thoi
gian di qua quang dwong lgn clia DHTC duéi xac
dinh theo céng thirc (24), (21) thay L bang lan. Khi
cd cap DHTC trén clng di vao diém bat dau gay
bién dang DHNG, do TDNG da bi bién dang bé&i
DHTC. dwéi, cho nén lwc ma sat cia TDNG tac
dong 18n DHTC trén c6 gia tri khéng ddi va tinh
theo cdng thirc (18). Trong trwéng hop nay lwc ma
s4t tang gép hai lan do c6 hai DHTC duwéi va hai
DHTC trén tiép xuc véi TDNG, cho nén phLPo’ng
trinh can bang Iwc cha thung truc cé tinh dén coéng
thirc (18) sé la:

Gd?
G-8adf,R, = = dtg

Sau khi bién ddi cé phwong trinh vi phan chuyén

déng cua thang truc la:

d_zy_{ _8cdfmsch}
dt? 8 G i

Theo [3], tién hanh tich phan phwcrng trinh (29),
xac dinh dwoc nghiém:

R
=| vyt |,
y [u 2} ‘_

Trong d6: v, - Van toc thung tryc khi két thuc giai doan
I, tinh theo cong thirc (24), (25) thay L bang lah-

(28)

(29)

(30)

R, = (g_%],m/s (31)
Van téc clia thing truc trong giai doan Il |a:
v=2—¥:(v” +R,t), m/s. (32)

Cho van tbc v trong coéng thirc (32) bang khéng
sé xac dinh dwoc thdi gian chuyén ddong cho dén
khi dirng han trong giai doan llI, la:

Thay t bang ty vao céng thirc (30) sé xac dinh
* dwoc quang duong thiing truc qua cho dén khi
dirng han trong giai doan I, 1a:

R,
t 3 {1 i
yIII [VII 1 2 ]

Pé xac dinh dwoc thoi gian t, thung truc di qua
quéng dwong L<yy trong giai doan 1, thay y trong
cdng thirc (30) bang L, t thay bang t,, gidi phwong
trinh bac hai v&i Anlat, co cong thire:

t, =Rl(-v,, +VZ-2RL), s:
1

(33)

(34)

(35)

Thay t bdng t. vao cong thire (32) 6 van tbc
clia thung truc tai thoi diém két thic quang duong

L<y,, xac dinh theo cong thc :

v, =(v,+Rt ), m/s. (36)

2. Khao sat chuyén doéng skip theo thanh
din hwéng ném goé cét giéng dirng chinh moé
than ham 16 Nai Béo

Két cdu 13p dat TDNG cot gleng ddrng chinh mé
than hadm 16 NUi Béo gan rén giéng nhw trén H.4,
cac thong s68kip va TDNG nhu sau. Béac tinh ky
thuat cla skip:

» Tu trong: G=232497 N;

» Sirc nang: Q,=147150 N;

» S6 lwgng DHTC: 03 cap;

» Khoang cach cac DHTC: dwdi-gilra/gitra-trén:
8,81/2,75 m (14,=8,81 m);

> B& rong; chiéu dai ma DHTC: a=0,23 m;
d=0,19 m;

» Van tdc: ves=10 m/s.

Thanh dan hwéng ném gb [2]:

> Loai gb: soi;

» Modun dan hdi ngang thé: E=400 MPa;

» Cuwdng do khang nén; R.=1,8 MPa;

» Kich thwée hinh hoc: b=0,2 m; b4=0,33 m;
Ing=8,61 m; 1,=6,81 m; ,=0,8 m.

Chon hé sb ma sat sat-gb f.<=0,4. Tl cac thdng
s6 sktp va TDNG thay: 1,;=8610 mm<I4=8810 mm.
C6 thé thay trong qua trinh skip di vao TDNG chi co
mét cdp DHTC dwéi lam viéc. Skip chuyen dong
theo TDNG chi voi cac giai doan | va Il. So dd b tri
DHTC va twong quan véi skip nhuw trén H.5.

Gia thiét chuyén dong skip ha ddc lap véi skip
nang, theo cac phuong trinh da thiét ap trén co:
Theo cac cong thire (2), (1), (6) cé: i=0,010; 15=1,57
m; y;=0,054 m. V¢&i y=0,054 m nho, nghia la giai
doan | xay ra trén quang dudng khéng I&n, cho
nén cé thé coi skip chi chuyén déng trong giai doan
Il ngay khi ma DHTC tiép xtc v&i TDNG. Quang
dwéng chuyén dong clia skip trong giai doan nay la:

Yva=(lan-la), M (37)

Yvd= 5 31m.

Theo cac cong thirc (18), (21) cd: lwc ma sat
ctia 01 DHTC: F,,s=60192N; he s6 R=4,726 m/s
(nghia Ia gia téc skip 4,72 m/s?). V&i R=4,72 m/s®.
Khi y,s=L=5,31 m; vi=ves, theo cac cong thirc (24),
(25) ¢b: 1,4=0,23 s; v4¢=9,36 m/s. Trong trwdng hop
khong c6 TDNG, van tdc twong (ng cua skip tir
Vos=10 m/s, qua quang dwong sé la y,4=5,31 m sé
la v=12 m/s. Twong &ng déng nang skip giam khi
c6 TDNG la:

V-Vva) 1000 =22 %.

(38)
v
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H.5. So dé bé tri DHTC

3. Nhan xét va trao doi

Qua két qua nghién ctru chuyén déng cta thung
truc theo TDNG & trén va u=ng dyng khao sat
chuyen dong skip theo TDNG cuia hé théng truc tai
giéng dirng chinh mé than ham 16 Nui Béo cho thay:

» Bai toan chuyén déng cla thung truc theo

m CONG NGHIEP MO. SO 4 - 2017

TDNG chuwa co tai liéu trong nwéc dé cap dén, cho
nén can nghién ctru dé& phuc vu tinh toan van téc
thiing truc khi cham dam chén de tinh tai trong .
dong tac dong l&n dam khi c6 sw ¢6 quéa ha;

» Chuyén dong cla thung truc theo TDNG, theo
bién dang ctia gb va sb lwong cap DHTC di vao
DHNG c6 thé chia thanh 03 giai doan: giai doan | -
Bién dang dan héi cia TDNG va c6 DHTC dwéi di
vao TDNG; giai doan Il - Sau bién dang dan hoi
cia TDNG va c6é DHTC dwéi di vao TDNG: giai
doan Il - Sau bién dang dan hdi ciia TDNG va c6
DHTC dwéi va trén di vao TDNG; '

» Phuong trinh vi phan chuyén dong cla thung
truc la phwong trinh vi phan bac hai. Gia téc
chuyén déng cla thung truc theo TDNG trong giai
doan | tang theo thoi gian, trong giai doan 1l co gia
tri khéng doi;

» TDNG cé-tac dung giam tbc dd cla thung
truc, tong (rng la giam dong nang va lwc dong tac
dong Ién dam chan. Khao sat déi véi skip hé théng
truc tai giéng dirng chinh mé than ham 16 Nui Béo
cho théy, dong nang va lwc dong co thé giam 22 %;

> Két qua nghién clru trén dwa trén gid thiét
xem xét bién dang clia TDNG theo phuwong ox
trong qua trinh lam viéc. pé xem xét day du trwong
tac gitba DHTC va TDNG can xem xét den bién
dang TDNG theo cac phwong khac va két ciu thép
I&p TDNG.
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4. Két luan

> Str dung TDNG trong cbt giéng hé théng truc
tai giéng dirng c6 kha nang giam ddng nang va van
tbc va dap cla thung truc 1&n dam chan khi xay ra
sy ¢d qua ha;

» Phuong trinh chuyén dong clia thing truc
theo TDNG, duoc thiét 1ap trén gia thét bién dang
trong mét phang theo phuwong ngang cé thé diing
dé tinh toan van tbc thung truc khi cham dam chan
khi xay ra si ¢ quéa ha, lam co s& cho tinh toan
Iwc dong tac dong 1én dam chan.0
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SUMMARY

When vertical shapt mine hoist system
has a down overturning accident, it is
necessary to have a damping equipment to
release the speed of hoisting conveyance,

when it touches the stopping beam. One of it
is wood wedge guide. The paper presents
the results of research on the movement of
the conveyance along the wood wedge
guide. It is necessary to determine the
dinamic forces, acting on stoping beam.
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SUMMARY
Vietham has great graphite mineral
potential, but most high quality graphite
mineral materials for the industry are
imported. The report presents a summary of

the results of the study for processing
technology of the Bao Ha graphite ore in Lao
Cai province, which provides high quality
graphite mineral materials which meet the

standards of domestic industries and

substitutes for imported raw materials.
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