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Tém tat: Hién nay, theo chu truong ctia Tap doan Cong nghiép Than - Khoang san Viét Nam (TKV),
viéc ap dung may ddo 16 dang dan tré thanh tat yéu dé tién téi co gidi hoa trong cong tac dao chong
10. Ung dung cic may ddo 16 hang nhe nhu EBH45 da mang lai nhimg hiéu qua ban dau, chimg t6 c6
kha nang ap dung rong rai trong nganh Than. Trong qua trinh st dung, may thuong xuyén xay ra
nhitng hong hoc can phai sua chita va thay thé, dic biét cum dau khau. Tuy nhién, cac don vi trong
nude chua co kha ning ché tao bd phan nay, do d6 phai nhap khau véi gia thanh cao, thoi gian kéo
dai da lam anh huong khong nho dén qua trinh san xuét ciia cac don vi. Pong thoi, ciing c6 rét it cac
nghién ctru chuyén sau vé qua trinh cat dat da, phuong phap xac dinh cac thong s6 ctia dau khau, do
d6 khong thé trién khai sira chita va ché tao mdi tai cac co so ché tao trong nudc. Bai bao nay trinh
bay phwong phap xéac dinh vi tri, goc do ciia ring cit trén tang va thong sd cua vo tang khéu, tir do
lam co s& cho sura chira ciing nhu ché tao méi cum dau khiu & trong nudc, dam bao do bén cia rang

cat va dau khau, tién gan dén chat lugng ctia san pham nhép ngoai.

Tir khéa: Budc cat, ddt dd, dau khdu, géc nghiéng, goc xién, may dao 10, rang cdt.

1 Mé dau

May dao 10 EBH45 dau tién trong Tap doan
TKV duoc dwa vao phuc vu san xuét tai cong ty
C6 phan Than Vang Danh - Vinacomin thang
11/2019. Sau mét thoi gian st dung phuc vu cong
tac dao 10 da ching té dugc su phu hop cia may
v6i diéu kién dao 10 tai Vang Danh néi riéng va
trong TKV néi chung. Viéc su dung may dao 10
EBH45 da dat duoc cac chi tiéu kinh té—ky thuat
chu yéu nhu téc do, nang suat lao dong, gia thanh
cua cong nghé. Theo danh gia, cac chi tiéu nay
déu dat t6t hon so véi thiét ké ciing nhu cong
nghé dao 1o bang phuong phap khoan nd min
trong cung diéu kién, dac biét 1a mic do an toan,
diéu kién 1am viéc cho nguoi lao dong dugc cai
thién rd rét [1]. Do dé, Tap doan TKV tiép tuc
dau tu dwa vao st dung may dao 1o EBH45 tai
cac cong ty Than Duong Huy, Khe Cham, Quang
Hanh, Ha Long va Vang Danh. Qua trinh st dung
may dao 10 EBH45 tai mdt s6 mo trong TKV da
tiét giam dugc nhidu chi phi san xuat. Tinh trén
gia thanh 1 m 16 dao moi, cac don vi tiét kiém
dugc khoang 1,5 tridu ddng. Chi phi nay dwoc tai
dau tu san xudt, tiép tuc cai thién diéu kién lam
viéc cho nguoi lao dong. Tuy nhién, trong qua
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trinh sir dung méy ciing xay ra cac sy cd nhu cac
co chu thuy luc, tay vo, mang cao, dau khéu, cum
giam tc can stra chira, thay thé, didc biét cac dang
hong tap trung chu yéu vao cum dau khau. Pay
1a cac chi tiét va cum chi tiét thude dang vat tu
tiéu hao thuong xuyén trong qua trinh st dung,
nhung hién nay cac don vi co khi trong nudc chi
c6 thé dap tng duoc nhu cau thay thé cac chi tiét
nhu bac chdt, xy lanh cua co cAu tay khau ma
chua nghién ctru va san xuat duge cum dau khau.
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Hinh 1: Nhitng dang hong ciia dau khdu EBHA45

Khao sat thuc té st dung may dao 10 EBH45
tai mo Vang Danh va cac don vi trong Tap doan
TKV cho thiy, ngudn cung tng céc chi tiét nhur
ring khau, dau khau va hop giam toc trén thi
truong khéng 6n dinh, ching loai rang khiu
khéong dung va chit luong khong dam bao. Cac
rang khéu khi st dung khong dung chung loai co
thé gdy qua tai cho may hodc 1am giam ning sut



cét, dau khdu nhanh bi pha hong.

Viéc nhap khau san pham chinh hing Erkat
(CHLB buc) voi thoi gian kéo dai sé khong dap
g kip thoi nhu cau sira chira, thay thé trong san
xudt. Céc chi tiét dau khau phai bi loai bo nhung
vi khong c¢6 ngudn vat tu thay thé kip thoi nén
van phai tiép tuc sir dung, dan dén giam hiéu qua
sir dung thiét bi. Mat khac, khong thé trién khai
stra chita va ché tao méi tai cac co s& ché tao
trong nudc do thiéu cac nghién ciru chuyén sau
vé qua trinh cat dat da, vat lieu chju mai mon,
phuong phap xéac dinh vi tri clia ring cét va vu
lap ring cat trén tang khau. Vi vay, viéc “Nghién
ctru xac dinh cac thong s6 co ban ciia tang may
dao 10” 14 can thiét va c6 y nghia thuc tién.

2 Xac dinh toa d9 dinh ring cit trén tang
khiu may dao 10

Tu dic diém khac nhau cua tung khu vuc
trén tang khau, c6 thé bé tri ring cit trén ba ving
nhu sau:

Vung
| 1] I

Vung Vung

Hinh 2: So d6 bo tri ring cdt trén tang khdu

- Viing I: La noi tiép giap v6i tay khau, ring
cét & ving nay thudng duoc thiét ké véi goc xién
hudng vé phia tay khau (4p dung cho ca tang dau
doc va tang dau ngang — tang trai va phai);

- Viing II: La ving nam giita ving I va III,
cac rang cit & ving ndy chuyén dong trén cac
duong cit nam o khoang giita chiéu rong cit nén
goc xién c6 thé 1dy bang 0° dé tranh mai mon vau
lap rang cat.

- Viing III (mit dau cia tang khau): Cac ring

cét duoc b tri ¢ ving nay v6i muc dich ting tinh
co dong cua dau khau khi di chuyén sang ngang
v6i may khdu ddu ngang, hodc khoan siu vio
guong d6i vai may khau dau doc. Do d6, goc xién
cta rang khiu thuong duoc thiét ké huéng ra
ngoai.
2.1 Chon hé truc toa dp ciia tang khdu

Chon truc Oz trung véi phuong cua tam tang
khau, c6 chiéu tir phia hop giam tdc ra phia ngoai.
Chon truc Oy vudng gbc véi truc Oz va di qua
dinh cta ring cét du tién cua tang khiu (ring cit
s6 1), ¢6 chiéu tir tam O dén dinh ring cit. Chon
truc Ox di qua giao diém cua truc Oz, Oy va
vudng goc mit phang yOz, cing chiéu v6i hudng
cit clia ring cit.
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Hinh 3: H¢ truc toa do Oxyz cua tang khdu

O day: xi, yi, zi — toa ¢ dinh rang theo hé truc toa
dd Oxyz; yi — goc lap rang cit; Di — duong kinh
tai dinh riang cat.
2.2 Xdc dinh so6 dwong xodn va géc nghiéng
dwong xodn trén tang khéu

Tuy thudc vao kich thude cua tang khau ma
s duong xodn trén tang duoc chon tir 1 dén 3.
S6 duong xodn ty 18 thuan voi dudng kinh cta
tang khiu (v6i tang khiu cang 16n thi s6 duong
xodn cang nhiéu). Goc xodn thong thuong tir 8-
30° [2] phu thudc vao ning suit can van tai.
Nhiéu nghién ctru da chimg minh géc xoan cang
nho thi cang c6 loi vé luc, tuy nhién ning suat
van tai thép. Nguoc lai, goc X04n cang lon thi kha
ning hat ving vt liéu theo hudng vudng goc véi
canh xoan cang ting, gy nguy hiém cho ngudi
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va thiét bi xung quanh noi may lam viéc. Céc
nghién ctru da chi ra voi may dao 10 goc xodn phit
hop tir 10-20° (hinh 4).

Hinh 4: Géc xodn ldp rang cdt trén tang khdu

Luu y: Néu tang khau hinh try thi canh xoén ¢
goc khong d6i, con néu tang khau hinh nén cut,
goc xodn ting dan tir ring dau tién cho dén hét
tang khiu, mac do ting ty 1& thuan véi duong
kinh déu nho va dau 16n cua tang khau.
2.3 Xdc dinh budc cdt trén tang khéu

Budc cit trén tang khau 1a thong s6 quan
trong, anh hudng dén lyc cat ciing nhur hidu qua
qua trinh cét. Viéc xac dinh budc cét s& 1am cin
ctr dé thiét 1ap cac thong sé khac trén dau khau.
Budc cit trén tang khau duoc xac dinh theo cong

thirc sau [3]:
+0,3h,, 1’Ati+bx, cm(1)
E+1,2

- { 5h,,

o, 5h, +4,5 )
Trong d6: E — chi s6 danh gia mirc d6 gion cua
dat d4 cat; bx — chiéu rong trung binh cua ring
ca‘it, mm; hg — chiéu sau cét, mm.

D¢ gion cua than va d4t da duoc chia lam ba
nhém nhu sau: Mém E < 2,1; gion 2,1 <E <3.5;
rat gion E > 3,5. Khi tinh toan tang khiu ctia may
dao 10 cho cac mo than, d6 gion thuong duoc lay
E=2.8.

Luu y: dé dam bao dat da duoc cit hét giita hai
dudng cat thi bude cit dugc chon phai nho hon

budc cit tinh toan t< T, .
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2.4 80 rang cdt trén tang

Pé xac dinh s ring cét trén tang, du tién
can tinh s6 duong cit trén tang. SO dudng cét trén
mot tang khéu duogc xé4c dinh nhu sau:

Lt

m, = s +1 2)
Trong d6: L — chiéu rong tang khau, mm; t —
budc cit trén tang khau, mm.
Luu y: s6 duong cit duoc chon phai 1a sb nguyén.

S6 rang cit dugc tinh theo cong thirc sau:

Z=N;m,, (3)

Trong d6: N3 — sb ring cit trén mot dudng cit.
2.5 Géc lip ring cit

Goc lap rang cat duoc quy ude 1a goc xac
dinh boi ring dau tién va cac rang khac trén cing
mot dudng xodn (hinh 5).

Hinh 5: Géc ldp rang cdt trén tang

Theo hinh 3, chiéu dai day cung C; dugc xéac
dinh nhu sau:
nD.y.
C = o , mm 4)
360
Miat khac, chiéu dai ddy cung ciing dwoc xac
dinh thong qua géc nghiéng cta canh xodn va vi
tri ctia rang theo chiéu rong cua tang:
_tano, . mm )

ti

G
L

Trong d6: Ly — khoang cach tir dinh rang téi gbc

i , 4
t. ; Olstbi — gOC X0an trung

toa do O, mm, L, = 1



binh cua rang cat trén tang khau, d9, dugc xac

1 i
;'Zlai'

dinh theo cong thuc: o, =

z

Hinh 6: So dé6 tinh todn géc ldp rang cdt
Két hop phwong trinh (4) véi (5) ta co:

mD,y; tana

Ci — ili sl mm
360 L,
v = 360tan o, .o 6)
nD,L,
Vay, toa do dinh rang cit thtr i duoc xé4c dinh
nhu sau:
Di
L=
2
v = 360tan o 7)
nD,L,
= Ltl = Z ti
1

3 Cac gbc ciia ring cit va viu Iip cit trén tang
khau
3.1 Géc nghiéng ciia ring cdt ¢ mdt bén ciia
tang khiu

Goc nghiéng cua rang cit p 1a goc tao boi
duong thang di qua tAm cta vau lp ring cit voi
mit phing nim ngang. Pi véi tang khau hinh
tru, goc nghiéng cua ring cit chi yéu duoc su
dung ¢ mit tang v6i muc dich ting chiéu rong va
tang kha ning cét cua né khi muén di chuyén
sang ngang. Nghién ciru sy thay d6i cua luc cit
va ning suét cat cua rang cit & mit bén cla tang
khau (hinh 7) dugc tac gia Osman Zeki

Hekimoglu dua ra. Két qua cho thdy, goc nghiéng
clia ring cit trén mat dau cua tang khau tang 1én
thi lyc cit va nang suét cat giam xudng. Vi viy,
can phai bd tri riang cét trén mit ddu cua dau khau
mot cach hop 1y. Theo nghién ctru cua Osman
Zeki Hekimoglu, goc nghiéng cia ring cit trén
tang khiu co thé duoc chon tir 0-85° [4].

Lo T

P = Goc nghiéng
1 = Hwimg ring cit

r=0.22m

I
I
I

| KEY
i
I
I
i
! .= Ring cit
I
i

Truc aoi ximg

Mit bén cua ciia ddu Khiu

dau khau
Hinh 7: So d6 bo tri ring cdt trén dau khdu

3.2 Géc xién cua rdng cat trén tang khdau
Géc xién ()

cua ring
Budc cit (t)
[ | C hieu sau tn
| (chiéu day lit cit)

Budc cit )

~ Chiéu siu cit

T (chiéu day lat cat)
Goc xién duong (+)

Hinh 8: Goc xién lap rang cat

Goc xién cia rang cat Pi 1a goc hop boi
duodng truc tang va dudng tdm ring cit (hinh 8).
D3 c6 nhiéu nghién ctru thuc hién vé anh hudng
ctia goc xién toi kha niang ty xoay, tbc d6 mai
mon ciia rang cit va luc can cit. Kha ning ty
xoay trong nhiéu truong hop gitp rang tu mai sic
va gitp qua trinh mai mon dién ra déng déu trén
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toan bo bé mat 1am viée cia rang cit. Cac két qua
nghién ciru cho thay: Goc xién 1én dén 13° khong
anh huong 16n dén luc cit; goc xién am tao ra
chuyén dong quay nhiéu hon goc xién dwong;
goc xién thay doi theo chidu 4m hodc dwong thi
nhiét do rang cit va do mon cua rang cit tang;
goc xién duong c6 loi hon ca vé hiéu qua cat va
d6 6n dinh cua cdu tric rang cat [4].
3.3 Géc cit ciia ring khdu trén tang

Goc cit 0’ 1a goc hop bai mit trude cia ring
cit va mit phang cit. Goc cit 0° thuong dao dong
tir 55-65° tiry thudc vao do kién cd cua dat da.
Khi d6 kién cb cua dat da tang thi goc cit dugc
chon tang 1én dé dam bao d6 bén cua rang cat [5].

Véi rang cit tiép tuyén, ring cat duoc thiét
ké d6i xtng qua truc cia rang. Vi vdy, dé thuan
tién cho viéc tinh toan, thiét ké, nguoi ta thuong
sir dung goc vau ldp ring cét (hinh 9) 14 goc giita
mit phing cit va tim cia ring cét (tim héc lip
ring cit) thay cho goc cit.

Hinh 9: Géc cat cua rang khau trén dau khdu

Goc vau lap rang va goc cat c6 moi quan hé
nhu sau:

0'=0+7.do @®)

Trong do6: y — goc con than rang cat, do; 6 — goc

vau lap riang, do.

4 X4c dinh cdc thong sé co ban ciia vé tang

4.1 Xdc dinh chiéu rgng ciia vé tang khiu
Chiéu rong vo tang khau dugc xac dinh boi

khoang cach cua chan hai vau lip ring cit xa
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nhau nhét trén truc toa d6 Oz. Viéc x4c dinh vi tri
ctia vau lp rang cit trong hé truc toa d6 Oxyz
dugc can cu trén toa do dinh rang cit két hop voi
gbc nghiéng, goc xién, v.v...

y
.
Lu'n
Tt
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yi B
ﬂ'\n
o [
R0 Z
/
O

z
Hinh 10: Géc nghiéng rang cdt trén tang khdu
Pé tién cho viéc theo doi, ta xét su thay doi
vi tri rang cit img véi gbc nghiéng va goc xién
trong hé truc O1x1y1z1 cta no.

n
n- <
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Hinh 11: So dé xdc dinh vi tri rang
trén mdt dau tang khdu

Ring va vau lap rang cét khi lip ghép voi
nhau tao thanh mét goc 0 c6 thé bién ddi sang mod
hinh ring cét tuong duong (hinh 12) (khi lip ring
cit v6i vau lap rang cat, goi tat cum chi tiét nay
1a vAu cat). So dd vAu cit ban dau la tam giac
AO’B, sau khi bién dbi vau cét la tam giac
A”’O’B. Céc sb liéu tinh toan sau nay s€ dugc
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tinh trén tam giac A”’O’B v6i diém dau ring cat
va chan vau lip rang cit khong doi.
y '
y

Lz-cos®

)

H.+hrang

‘l_
":

o' a n x' o' 7

Hinh 13: So do tinh todn cdc théng sé
cia vdu cdt trén tang

O day: n — dudng cit trong ving I, dwoc xac
dinh tir rang ddu tién trong vung III, canh ring
két thiic ciia vimg II; n”’, n’ — cac dudng chuyén
tiép tuong tuong cta dinh ring cit trong qua trinh
xoay va nghiéng dé chuyén vé duong cét n.

Khoang cach cua cac dinh ring cit trén mit
dau tang duoc xac dinh nhu sau:

Ln',n = Ln',n" + Ln",n = Laci + Lbdi > mm (9)
Trong d6: Ly n» — khodng cach giita mit dau tang
va dinh rang cit & goc nghiéng pi, mm; Ly p —
khoang cach ting thém khi ring cit xoay mot goc

Bi, mm.
Chiéu dai doan Laci dwoc xac dinh theo cong
thire sau:
L. =L, cos% . mm (10)

Theo hinh 13, Lapi dugc xac dinh nhu sau:
L, =2(H, +hr)sin% ,mm (1)

Véi: Hy — chiéu cao vau lap rang, mm; h, — chiéu
cao rang cit, mm; p — goc nghiéng rang cit, do.
Thay (11) vao (10) ta co:

L. =2(H, +hr)sin%cos% =(H, +h,)sinp, (12)
Chiéu dai doan Luai dugc xac dinh theo cong

Ly =\/L2bﬁ _h(ziﬁ , INm (13)

Theo hinh 13, Lvs dugc xac dinh nhu sau:

thirc sau:

L 2L, cosOsin B B
L,=—2%-= 2oL cosBtan—" (14)
bfi B B z 2
cos—+ cos~—-
2 2

Chiéu cao doan has duge xac dinh theo cong
thirc sau:

h, =L, sin(p,)=2L, cos esinﬁsin(pi)

hdﬁ = gei
(15)

=2h, sin % sin(p,)

O day: L, =2L, cosOsin(B,/2).
Thay (14) va (15) vao (13) ta co:

L. =\/(2LZ cos@tan%) —[(HV +hr)(1+cospi )]2 (16)

Thay Laci va Lodi vao phuong trinh (9) dugc:
L., =(H,+h,)sinp,

BY B YD
+ 2chos@tan51 - 2hr5mgs1r13‘s1npi
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Khoéng céch tir dinh rang cit phia truéc ¢én  h,, =h gei = Lpei SIN(P;)

chan vau lip ring cét theo hudng truc dugc xac B . B .
dinh nhu sau: =2L, cosOsin E‘ sin(p;) = 2hrang sin E‘ sin(p;)
i =ttt mm (18) hey = Ly sin 28 = 2(H, +h, )sin 2 sin 2
Vay, chiéu rong vo tang dugc tinh theo cong 2 2 2
thirc sau: =(H, +h,)(1-cosp,)
I (H, +h, )sinp, | Suy ra, ban kinh ngoai cta vo tang twong

ung voi rang cat thir i dugc xac dinh nhu sau:

_ | B )
i i 2L cosOtg—~ )
L,=>T,=> |t~ N ( ’ ) (19) r,, =t +2h sin%sin(pi)—(Hv +h,)cosp, (22)

2
—[2hr sin%sin pij 5 Két luan
L J Vié¢e xac dinh cac vi tri ciia rang cit trén tang
4.2 Bdn kinh ngodi ciia vo tang twong wng véi  khiy 1 diém méu chét trong qua trinh tinh toan

rang cit thir i thiét ké ddu khau. Vi nhitng két qua nghién ciru
Turhinh 11, ban kinh ngoai cua vo tang dugc g trén, két hop v6i dd ga chuyén dung c6 thé tién

xac dinh theo cong thirc sau: hanh stra chita, thay thé cac vau lap rang cit bi
r, =t +h, —(H, +h ), mm hong tai don vi san xudt, dong thoi ¢6 thé trién

(20) khai ché tao cum dau khéu méi tai cdc don vi ché

Trong d6: 1i — ban kinh dinh rang, mm. tao trong nudc, giam phu thude vao nhép khau va
Theo hinh 13, chiéu cao hui duoc tinh nhu ~ gitp don vi khai thac than ham 16 chi dong hon
sau: trong qua trinh san xuat, tor d6 lam tang trién
h_=h, +h,, mm (21) vong ap dung thanh cong may dao 1o tai cac mo

Vi than ham 16 ctia Viét Nam.
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