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TOM TAT

Rang cat cuia may khdu than la chi tiét quan tr. ong va rfurOfw.xuyeir hong héc trong qua trinh
lam viéc ctia mday. Nghién ciru thuce nghiem ae danh gia do bén nham nang cao tuéi tho cua rang cat
la mdt cong viéc quan 1 ong, phu n’moc vao nlneu 1eu 16 nhu: ap lue mo, do kién c6 cua dat da mo,
hinh dang va kich thiroc cua mng cat, tang khau; toc do quay cua tang khau va toc @ di chuven
clia may khau. Trong bai bao nay tac gia trinh bay két qua nghzen ciru ap dung phwong phap thuc
nghiém Taguclu dé xdc dinh so lan thi nghiém theo hzmng giam thiéu va mirc dé anh huwong cua
umg thong so két cdu, thong 56 cong nghé trong quda trinh lam viéc cua mng dén dé ben rang cat
may khéu than. Anh hwong cua moi thong s6 duoc danh gia dya trén ty so tin hiéu/nhiéu (S/N): Do
bén trén rang diwege phan tich theo tiéu chz nho hon thi tot hon. Tao co so khoa hoc cho vigc ung
dung p/mong phap thuc nghzem Taguchi dé xdac dinh dwoc ché do cdt va cdc thong ) hop Iy cua
rang cat voi nhitng ché dé céng nghé khac nhau.

Tur khéa: Than; mdy khdu than; rang cdt tiép tuyén,; mai mon; Taguchi; thiét ké thuc nghiém.
ABSTRACT

The cutter of the charger are the most important and frequently damaged parts of the
machine. Experimental research to evaluate the durability to improve the life of cutter is an important
task, depending on many factors such as: mine pressure, rock solids, shape and size of cutter,
the rotational speed of the stage and the speed of the moving machine. In this article, the author
presents the results of research using the Taguchi experimental design method to determine the
number of experiments in the direction of minimizing and the influence of each structural parameter
and technological parameter in the process. The effect of each parameter is evaluated based on the
signal-to-noise ratio (S/N): the durability of cutter is analyzed according to the smaller criterion.
Creates a scientific basis for the application of the Taguchi experimental design method to determine
the cutting mode and rational parameters of cutter with different technology mode.

Keywords: Coal; shearer; tangent cutting edge; worn out; Taguchi; experimental design. &
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1. PAT VAN BE

Theo quy hoach phat trién nganh Than
Viét Nam, dén nam 2020, san luong khai thac
hang nim du kién dat 66 + 70 triéu tin, nim
2030 dat trén 75 triéu tan, chii yéu tir khai thac
ham 16 [1]. Pé dat dwoc muc tiéu tang san
lugng va giam nang nhoc cho céng nhan cin
thiét phai tién hanh co giéi hoa khai thac than
ham 1o. Hién nay, mot s6 mé than him 1o ving
Quang Ninh da va dang ap dung co gioil hoa
khai thac than bing may khau lién hop, tuy
nhién viéc danh gia tudi tho cua ring cit may
khiu va mét sé bo phan cua may chua dugc
quan tam nghién ctru cling nhu hiéu qua cua
viéc ap dung co gi6i hoa. Trong khi do, so ring
cét tiéu hao dé thay thé tuong dbi nhiéu, 1a mot
trong ) nguyén nhan dan dén tang gia thanh
san xuat than [2-4]. Hong rang cat la qua trmh
phirc tap, né phu thude vao rit nhidu yéu té
nhu da néi ¢ trén va co the chia lam 2 nhom
Yéu t6 khach quan bao gom céc thong sO ky
thudt va tinh chét cua via than (chiéu dai, chidu
day, chiéu réng khéu, cuong do khéng cit trung
bmh (than va dat da kep) do 4m trong viav.v.);
yéu té chi quan bao gdm cac thong 56 ky thuat
trong dé dac biét chung y dén [5] (chiéu sau
cét, khoang cach cua hai dudng cit canh nhau,
gbc cat va véan te cit cua ring cat). Vi vay viéc
nghién ctru lua chon phuong phap thi nghi¢m
danh gla céc yéu t anh huong dén tudi tho cia
ring cit cua méy khau trong cac mo than ham
16 Viét Nam 1a cip thiét.

2. NOI DUNG NGHIEN CU'U
2.1. Gi6i thiéu phwong phap Taguchi

TS.Taguchi (Nhat Ban) la nguoi dit
nén méng cho phuong phép thiét ké chic chén
(Robust Design), ciing 1a nguoi dé ra phuong
phap thuc nghiém mang tén 6ng. Muc tiéu
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phuong phap Taguchi 1a thiét ké mot qua trinh/
sdn pham it chiu 'th huc"mg bai nhitng yéu té
gay ra su sai léch vé chat luong. Muc dich la
diéu chinh cac thong s6 dén murc t6i wu dé qua
trinh/san pham 6n dinh & muc chit luong tot
nhit, Phuong phap Taguchi s dung céc diy
true giao trong quy hoach thuc nghiém. Do do,
phuong phap nay cho phép sir dung t6i thiéu
cac thi nghiém can thiét dé dé nghién ctru anh
hudéng cua cac thong sb 1én mot dac tinh duoc
Ira chon nao dé ctia mdt qua trinh/san phém tur
do nhanh chong diéu chinh cac thong sé tién
dén t6i wu nhanh nhét [6].

Nhu vay, c6 thé sur dung phucmg phap
Taguchi dé tim 6 h0’p cac thong so clia ring cit
hop 1y véi tinh chat cia vat lidu cat.

Phuong phap Taguchi sir dung ty s tin
hiéu/nhiéu (51gna1 to-noise) S/N dugc chuyén
doi tur ham s6 mat mat L = k (y-m)?, trong do
L 1a mét mat do sai 1éch gia tri dac tinh y nhan
duoc 50 v6i gid tri dac tinh m mong mudn, k 1a
hang sb.

Phuong phéap thuc nghlem Taguchi do
khong sir dung toan bd cac to hop thi nghiém
nen khong dua ra duge mot con s6 chinh xac
vé anh huong ciia mot thong s6 dau vao nao do
dén két qua dau ra ma chi mang tinh chét dinh
huomg Mic du vay, bang viéc danh gla qua
ty s S/N gitip nhitng nha cong nghé biét Xu
hudng va mirc d6 anh huomg clia ting thong sd
cong nghé dén két qua dau ra. Tir cac nhan biét
nay s€ giup cac nha nghién clru nhanh chong
tim ra cac thong 5O cong nghé va pham vi can
tdc dong dé nhéan duoc hiéu qua dau ra tdt nhat.
Trén co so danh gia anh hu'cmg riéng 1€ cac
thong s6 ¢6 thé tim ra dugce t6 hop cac thong
80 cong nghe t6i ru cho két qua dic tinh diu ra
mong muon.
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Nhiéu nghién ctru va tmg dung tir nhiing
nim 1970 dé chi ra rang phwong phap Taguchi
¢6 thé str dung cho nghién ctru han 1dm, ciing
nhu cho nhing tmg dung trong san xuét, va dic
biét phi hop cho nhitng ngudi cé hiéu biét han
ché vé thong ké [7].

2.2. Thiét 1ap cac thong sb thi nghiém

Co thé noi rz:mg, do bén cla rang cit
duoc xac dinh thong qua luc cit trén ring cit.
Nhiéu nghién ciru chi ra rang khi luc cit ting
1én thi tbc d6 mai mon hay gy rang do qua tai
cling ting. Vi vay, viéc nghién ctru danh gia do
bén ctia ring cét khi thay ddi cac thong s clia
rang dugc xem la danh gia sy thay doi cua luc
cit. Nghia 1a lyc cit cang nho thi d bén ring
ct cang ting 1én. Céc lyc cat trong qué trinh
thi nghiém duoc ghi lai boi mat luc ké ba truc.
Trong nghién ctru nay, chi co cac thanh phan
luc Fe va Fn (luc cit va nén) duoc st dung cho
céc phén tich hidu suat cit vi d6 1én cua luc bén
suon Fs thuong khong dang ké so véi luc cit va
nén (Hinh 1) [8].

Luc uon trén rang cat co thé duoc xac
dinh thong qua cong thirc sau:

F, =|F‘__:;iné]“ -F c:m‘-f?__,]

Hinh 1. So do lam viéc cua rang khau trong via than

Dé tién hanh thuc nghiém ching ta can
thiét 1ap cac thong s6 dau vao ¢ day, vi du chon
mau cit 1a cat két c6 cac thong so xéac dinh.

Bang 1. Thudc tinh cua cadt két:

Trons Cuong
lwone | 40 Nén | Dabén | Médun| .
wong - g . x| Héso
vitii mot kéo | dan hoi Fesaeai
& | truc |(MPa) | (GPa) |

(g/em’)

(MPa)
2.28 57 5.8 255 0.15

Khi d6 cac théng sé chinh anh huong
dén do bén cua rang hay luc tac dung lén ring
cit bao gdm cac yéu té chinh sau: chiéu sau cat,
goc cit, khoang cach gitra cac duong cat va tdc
d6 cit. Nhitng thong s6 nay duoc lwa chon nhu
cac bién dau vao cua thi nghiém. Vi 5 mirc do
va 4 yéu t6 L25 mang truc giao dugce sir dung
dé thiét ké cac thi nghiém cat. Cach bd tri thi
nghiém cho cac théng sd cét sir dung mang truc
giao L25 Taguchi duogc thé hién trong Bang 2.
Bé’mg cac thao tac cua ma tran thiét ké truc giao
ctia Taguchi, cac thi nghiém can thiét da giam
tlr 625 (5%) xudng 25, trong d6 giam dang ké chi
phi, thoi gian va cong strc thue hién.

Cin luu y rang céc duong cit gin mép
dit da nén dugc loai bo khoi phan tich vi cac
xét nghiém nay co thé cho cac luc va khoi
lugng da phé vo khong dang tin cdy. Luc cat
t6i da khong duoc vuot qua cong suat cta luc
keé.
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Bang 2. Cdc théng s6 va gid tri dau vao:

Gid tri th e d cia cac yéu t6
Ky hi¢u | Théngsé | Ky hiéu | Pon vi T DIRh I ona cacy
: 1 2 3 4 5
A Goc cit 0, Do 45 50 55 60 65
B Chiéu sau cit h mm 6 9 12 15 18
C Budic cat S mm 24 36 48 60 72
D Van téc cit \ m/s 0.5 | 1.5 2 2.5

Bang 3. Thiét ké thir nghiém véi mang truc giao L25 cua Taguchi:

www.cokhivietnam.vn

S6 lan thure nghiém A B C D
1 1 l | 1
2 1 2 2 2
3 1 3 3 3
4 1 4 4 4
5 1 5 5 5
6 2 | 2 3
7 2 2 3 4
8 2 3 -+ 5
9 2 4 5 1
10 2 5 1 2
11 3 1 3 5
12 3 2 4 1
13 3 3 5 2
14 3 4 1 3
15 3 5 2 4
16 4 1 4 2
17 4 2 5 2
18 - 3 1 4
19 4 4 2 5
20 4 5 3 1
21 5 1 5 4
22 5 2 1 5
; 23 5 3 2 1
24 5 4 3 .
25 5 5 4 3
ISSN 0866 - 7056
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Luc cat trung binh (F), phan phan luc
trung binh (F,) va luc uén (F,) duge xem 14 céc
két qua phan tich hiéu suét cit [9]. Céc két qua
thu duoc tir cac thi nghiém cat da dugc thé hién
trong Bang 4. Trong phuong phap Taguchi,
ham tén that duoc chuyén do6i thanh cac ty 1&
tin hiéu thanh nhidu (S/N) duoc sir dung dé do
dic tinh chat lugng 1éch khoi cac gia tri mong
mubn. Co ba loai dic diém ty 1& S/N (SN) dé tdi
wu héa cac két qua dau ra: Dinh mtrc-tot nhat,
16n hon-tét hon va nhé hon-tét hon. Céc tinh
toan cua cac ty 1& S/N nay duoc dua ra trong
cac phuong trinh sau:

« Néu gia tri dic tinh Y, cin dat “Pinh
mirc tot nhat” thi:

S/N=101og{§—2] (1)

* Néu gié tri diic tinh y, cin dat “Lén
hon tot hon” thi:

2)

S/N = —-IOIOg{lZ 13}

nay;

* Néu gié tri ddc tinh y, can dat “Nho
hon tot hon™ thi:

S/Nz—IOlog{lny:] (3)
n i

Trong d6 n, S, ¥ lan luot 1a sé thi
nghiém, d6 léch chuén va gia tri trung binh cua
két qua thir nghiém quan sat dugc, S? bién thién
ctia y. Vi céc gia tri thip hon cua luc cit trung
binh, lyc binh thuong trung binh va luc uén c6
thé dwoc uu tién trong qua trinh cét, dac tinh
chit luong ¥, can dat cang nho cang t6t duoc uu
tién trong nghién ctru nay. Vi vy, ty 1€ S/N tinh
bang phuong trinh (3) va dugce dua ra nhu Bang
4.

Bang 4. Cac luc va ty 1é S/N tirong irng:

. Két qua thi nghi¢m Két qua thi nghiém Két qua thi nghiém
S6 1an 1am
thi nghiém F_(kN) S/N (dB) F_(kN) S/N (dB) F, (kN) S/N (dB)
1 2.66 -8.508 3.20 -10.105 0.38 8.401
2 4.58 -13.209 6.27 -15.944 1.20 -1.563
3 6.32 -16.020 9.69 10,793 238 -7.520
4 8.88 -18.964 14.45 -23.196 3.94 -11.909
5 11.35 -21.098 19.09 -25.618 5.48 -14.773
6 3.41 -10.651 5.08 44101 0.66 3.667
7 5.70 -15.113 10.01 -20.009 2.07 -6.320
8 7.03 -16.939 12.58 -21.996 2.70 -8.639
9 7.20 -17.144 8.50 -18.588 0.83 1.637
10 5.76 -15.206 6.46 -16.201 0.26 11.693
11 3.05 -9.687 4.63 -13.321 0.16 15.922
12 3.36 -10.540 3.39 -10.603 0.81 1.806
13 5.25 -14.402 5.83 -15.310 0.96 0.377
14 4.78 -13.581 5.58 -14.935 0.71 2.964
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15 712 -17.050 8.63 -18.721 0.88 1.087

16 2.20 -6.837 241 -7.643 0.70 3.130

17 3.59 -11.092 4.29 -12.641 0.96 0.331

18 3.47 -10.798 5.73 -11.424 1.14 -1.133
19 6.13 -15.747 7.20 -17.142 171 -4.657
20 6.31 -15.995 5.69 -15.109 2.61 -8.345
21 3.03 -9.617 3,56 -11.027 1.24 -1.854
22 3.51 -10.899 4.13 -12.326 1.43 -3.117
23 4.50 -13.061 3.96 -11.950 2.40 -7.618
24 7.47 -17.464 7.08 -16.999 378 -11.543
25 8.90 -18.989 8.40 -18.485 4.52 -13.098

2.3. X4c dinh cdc diéu kién cit t6i wu

Ty 1& S/N trung binh ctia timg yéu t quy trinh & cac muc thir nghiém khéc nhau dugc liy bang
cach lay trung binh ty 1¢ S/N ¢ cdc mirc twong (mg. Vi du, ty 1¢ S/N trung binh cho goc cat ¢ mure |
dugc xac dinh bang cach lay trung binh ty 1& S/N cho cac thir nghiém 1-5 trong Bang 4. Ty 1& S/N
trung binh cho chi€u sau cat cat & muc 1 duoc tinh bang céch lay trung binh cac chi s6 S/N cho céc lan
thi nghiém 1, 6, 11, 16 va 21. Ty 1& S/N trung binh cho céc yéu t6 quy trinh khac & cac mic khac nhau
duoc tinh theo cach twong tu. Tat ca cac ty 1¢ S/N trung binh nay dua ra cac gid tri tuong tmg S/N, nhu
trong Bang 4. Bang 5, 6, 7 cho thay cdc gia tri twong tmg S/N cho luc cit trung binh, phan luc trung
binh va lyc udn tuong imeg.

Bang 5. Bang phan hoi S/N cho luc cdt trung binh:

Ky hiéu . Ti 1¢ S/N trung binh (dB)
Ky ik Thong so

viéet tat Level 1 Level 2 Level 3 Level 4 Level 5 Max-Min
A Gbce cit -15.560 -15.011 -13.052 -12.094 -14.006 3.466
B Chfgtsa” -9.060 12,171 14244 | -16580 | -17.667 8.607
C Bude cit -11.798 -13.944 -14.856 -14.453 -14.671 3.057
D Van toc cit | -13.049 -13.424 -14.067 -14.308 -14.874 1.825

Bang 6. Bang dap irng S/N cho phan hee trung binh:

K.}; hiEu Théng sb Til¢ S/N trung binh (dB)

viét tat Level 1 Level 2 Level 3 Level 4 Level 5 Max-Min
A Goc cat -18.92 -18.18 -14.58 -12.79 -14.16 6.13
B Chlsgtsa” 1124 | 21430 | 1608 | -1817 | -18.83 7.58
C Buéc cit -13.00 -15.58 -17.03 -16.38 -16.64 4.03
D Van tde cit | -13.27 -14.42 -14.067 -16.88 -18.08 4.80
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Bing 7. Bang ddp img S/N cho lyc udn trung binh:

KX higu Théng sé Ti 1€ S/N trung binh (dB) :

viet tat Level 1 Level 2 Level 3 Level 4 Level 5 Max-Min
A Géc cit -5.473 0.401 4.431 -2.135 -7.446 11.877
B Ch‘:gtsa“ 5.853 -1.773 -4.907 -4.708 -4.687 10.760
C Budc cit 3.762 -1.817 -4.907 -5.742 -2.863 9.504
D Vantéccit| -0.830 0.419 -4.907 -4.026 -3.053 4.445

Pic tinh chét lurong cua nghién ciru nay T
12 nhé hon-tdt hon, c6 nghia 14 d 16n nhé nhit
cta luc cét s& 1a trudng hop 1y tudng, Do do,
diéu kién cit tdi uu ciia nghién ciru nay nén dugc
lay véi ty 18 S/N trung binh t6i da cia timg yéu
t6 quy trinh theo phuong phép Taguchi. Mirc t6i
wu ciia mdi tham sd ¢6 ty 1é S/N cao nhét dugc
danh du bang c4c vong tron mau do trong db thi
phéan tmg S/N (Hinh 2, 3, 4).

Giecls, &

:
f
:
z

45 30 SS 60 63 6 9 12 1S 18 24 36 48 60 T Q5 10 18 20 2§

Hinh 4. Biéu dé ty 1é S/ N trung binh cho lec udn

Vg she ode,

Mang ty 1& S/N trung binh cho luc cit
trung binh dugc thé hién trong Hinh 2. Nhu c6
thé thay trong Hinh 2, ty 16 S/N cao nhét cho
luc cit trung bmh thu duge & goc cat 60° (mirc
4), chleu sdu cit 6 mm (mirc 1), khoang cach
cac lat cit 24 mm (muc 1) va tbc do cit 0,5 m/s

Ty I§S/N trung binh

e (muc 1). Do d6, su két hop tham sb t6i wu cho
Hinh 2. Biéu @bty 1é S/ N trung binh cho lec cd¢ ~ 1WC cat trung binh la A4B1CIDI.
trung binh
e — Tuong ty, trong Hinh 3, ty s6 S/N cao

" nhét cho luc binh thuong trung binh ciing thu
"’ duoc & goc tin cong 60° (muc 4), chidu sau cét
6 mm (mirc 1), khoang cich cit 24 mm (mirc 1)
va tbc d6 cét cna 0,5 m/s (muc 1).

Ty 1§ S/N trung binh

Do d6, A4B1C1DI ciing 1a sy két hop
\,|  tham sé téi wu cho lyc binh thuong trung binh.
o] Mot 1an nita, trong Hinh 4, ty s8 S/N cua luc

$ 0 5@ e 8 01118 4 03101820 s udn 1a cao nhit & goc cét 55° (muc 3), chiéu
Hinh 3. Biéu dé 1y 1 S/ N trung binh cho phan sau cét 6 mm (murc 1), khoang cach cit 24 mm

lec trung binh (mirc 1) va toc d6 cit 1,0 m/s (muc 2). Do 6,
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su két hop tham s6 tdi wu cho luc ubn trung
binh la A3BIC1D2.

3. NHAN XET VA KET LUAN

Khi st dung phuong phap thuc nghiém
Taguchi s& cho thuén lgi: V&i s6 lwong thi
nghiém it van cé thé gitp danh gid dugc anh
huong cua cac thong so va ché do lam viée cua
rang cét nhur: Goc cat, do sau cit, khoang cach
va tbe do dén tudi bén cua ring cit. Cac thir
nghiém dugc thuc hién trén nén tang co ban
clia mang truc giao L25 Taguchi. Cac théng sé
cit da duoc t6i wu hoa dé giam thiéu luc cat
trung binh, luc udn trung binh nho két qua thu
dwoc dua trén ty 16 S/N trung binh. Sy két hop
tham s6 dé tbi wu luc cat va cac luc nén trung
binh 1a: goc cit 60°, chiéu sau cat 6 mm, budc
cit 24 mm, va toc do cit 0,5 m/s; luc udn trung
binh 1a: goc cit 55°, chidu su cat 6 mm, budc
cit 24 mm, va toc do cat 1a 1,0 m/s.

Két qua thu dugc tir quy hoach thuc
nghiém Taguchi vé co ban twong ddng voi két
qua bang cac phuong phap cua nghién ciru
khac, cu thé: Chiéu sau lép cit va van toc cit
cang tang thi luc cit cang ting; Budc cit ting
thi luc cit ting, tuy nhién néu budc cat tang dén
gié tri nao do thi lyc cit s& 1a hang so.

Dé lya chon b cac thong 56 cong nghé
va ché do lam viéc cua ring cat hop Iy theo
tiéu chi tang tudi tho lam viéc ctia rang cit, can
lira chon theo thir tur wu tién: Chleu day 16p cit,
budc cét, goc cat va vén tdc cat.

Két qua nghién ctru c6 thé tham khao
trong viéc tinh todn thiét ké, lua chon rang cat
ctia may khéu lam viéc trong diéu kién khic
nghiét nhung van thoa man tiéu chi dam bao
tu6i bén ctia rang cat may khau ding trong khai
thac ham 1o & Viét Nam. <
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