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XAY DUNG MO HINH HOI QUY DANH GIA DO BEN MON RANG
CAT MAY KHAU THAN DUNG TRONG KHAI THAC THAN HAM LO
VUNG QUANG NINH

BUILDING REGRESSION MODEL TO EVALUATE THE WEARING DURABILITY OF
CUTTING TEETH OF THE SHEARER USED IN UNDERGROUND COAL MINING IN
QUANG NINH AREA

ThS. Pham Vin Tién, PGS, TS. Triéu Hung Trudng, ThS. Poan Vin Giap
Truong Pai hoc Mo - Dia chét

TOM TAT

Trong qua trinh lam viéc, rang cdt cua may khéu than hoat dong duoi lyc nén va lyc uén
I6n trong diéu kién tai trong thay doi lién tuc. Vi thé, né la chi tiét thuong xuyén hong héc. Rang cdt
ché tao trong niede c6 gid thanh ré hon, tuy nhién tuéi tho rat thap so véi rdng cdt nhdp ngogi, vi
vay khién cho gid thanh sdn xudt than tang lén. Cﬁng Vi thé, rang cdt trong nu’o‘c it c'hmc cdc nha s
dung lu’a chon. Piéu nay la do ¢ Viét nam con thiéu nghzen curu danh gid cac yeu 16 anh huéng dén
rang cdt trong qua trinh lam viéc. Viéc ché tao rdng cdt & trong nuéc con han ché va manh min, chi
ché tao theo mau ma khong dira trén cdc nghién cieu hay danh gia dang tin cdy. Bai bdo hudng toi
xay dung mé hinh hoi quy danh gid dé bén mon rang cdt mdy khc[u than dung trong khai thac than
ham 1o vung Qudng Ninh, bang cach nghién ciru anh hmmg tong hop ciia cdc yéu 16 tic dung lén
rdng cdt, tir dé dwa ra bo thong sé phit hop trong cdc diéu kién lam viéc cu thé cia rdng cat.

T khéa: Rang cdt; Pat da; May khdu than; Taguchi; D kién cé.
ABSTRACT

During the working process, the cutting teeth of the coal shearer operate under large
compression and bending forces under continuously changing load conditions. Therefore, it is a
part that often fails. Domestic-made cutting teeth of coal shearer are cheaper, but the life expectancy
is very low compared to imported cutting teeth, so the cost of coal production increases. Therefore,
domestic cutting teeth are rarely chosen by users. This is because in Vietnam, there is still a lack of
study to evaluate the factors affecting the cutting teeth during the working process. The production
of cutting teeth in the country is limited and fragmented, only made according to samples, not based
on reliable study or evaluation. The article aims to build a regression model to evaluate the wear
resistance of coal cutter teeth used in underground coal mining in Quang Ninh region by studying
the combined effects of factors acting on the cutting teeth. From there, a suitable set of parameters
is given in the specific working conditions of the cutting teeth.

Keywords: Cutting teeth; Rock; Coal shearer; Taguchi; Solidity.
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1. PAT VAN PE

Hi¢n nay, ¢ céc nudc c6 nganh cong
nghiép khai thac than phat trién nhu Trung
Qudc, Nga, Ba Lan... dé khai thac than biang
phuong phap ham 10, phd bién hon ca 1a sir
dung may khau than ciing véi hai tang khau [1,
3,4, 5]. Trén tang khau c6 bo tri ring cét dé boc
tach than khoi nguyén khdi. Trong qua trinh
lam vi€c, rang cit hoat dong dudi lyc nén va
luc ubn 16n voi didu kién tai trong thay doi lién
tuc. Vi thé, né 1a chi tiét thuong xuyén hong
hoc nhat.

Theo mot sb nghién ctru & mot s6 mo
than ciia Nga, khi trong via xudt hién dat da
kep thi luong tiéu thy rang cit tang dot bién [2].
Khi rang cit lam viéc trong via than c6 d6 day
1,8m, do kién c6 cua than f = 1-1,5 ¢6 21% cat
két c6 do cung f = 4-5 thi lwong tiéu thy ring
cit riéng da ting 1én hon 90 1an so véi diéu kién
dia chét twong ty khong c6 dat da kep.

Theo ghi chép & moé than Ha Lam va
mot s6 mo khéc, luong ring cit tiéu thu ring
cit so voi cac mo than ctia Nga [2] c¢6 diéu kién
dia chat tuong ty thuong cao hon 2.5 1an. Diéu
nay la do ¢ Viét Nam con thiéu nghién ciru danh
gia cac yéu t6 anh hudng dén rang cit trong qua
trinh 1am viée. Vi vy, viéc nghién ctru dé dua
ra cac thong sd h0’p Iy clia rang cit, tang khau
cling nhu ché do cat s& gitp ting tudi tho lam
viéc ciia rang, giam chi phi trong san xuat.

C6 thé néi rang, do bén cla ring cit
dugc xac dinh thong qua lyc cat trén ring cat.
Nhiéu nghién ctru chi ra rang, khi lyc cét ting
lén thi tbc do mai mon va gy rang do qua tai
cling tang. Vi vay, viéc nghién ctru danh gia do
bén mon cua ring cit khi thay doi cac thong
sO clia rang dugc xem la danh gid sy thay doi
ctia lyc cit. Cling theo cac nghién ctru nay [2,

3,4, 5, 6] da ching minh goc cat, chiéu siu ct,
khoang cach cua hai duong cit canh nhau va van
tdc cat cua rang cit ¢6 su anh hudng 16n téi luc
tac dung 1én rang cat. Tuy nhién, nhiing nghién
ctru ndy chi nghién ctru anh hudng cua timg yéu
t6 t6i Iyc cat ma chua co nghién ctru anh hudng
tong hop clia cac yéu t6 tac dung 1én rang cit.

Sau mot thoi gian nghién ctru, nhém tac
gia nhan thiy rang dé ting tudi tho cia ring
cit can phai danh gia tong hop cac yéu to tac
dung 1én ring cat. Bé thuc hién duge myc tidu
nay, nhom tac gia da st dung phuong an nghién
ctru thuc nghiém két hop véi phuong phéap quy
hoach thyc nghiém hop 1y dé nghién ctu.

2. NOI DUNG NGHIEN CUU
2.1. Lua chon ham muc tiéu

Tu co ché pha huy dat da bang rang cat
[2], ta thay rang ung suét tlep Xuc trén rang cét s&
giam dan tir dinh ctia hop kim ctig dén hét phan
tiép xtic cua dat da dén rang cat. Cuing su phan
tich cdu tao va vat liéu lam rang cét, ta nhan théy
rang voi vat liéu dau rang thuong lam bang hop
kim cung c6 do cing cao (= 70 HRC), vat li¢u
lam than rang thuong lam 40X, 30XM, 40XM....
c6 d6 cung dén 54 HRC, thép hon nhiéu so véi
dau hop kim ctmg, tuy nhién ap suat tiép xiic
giita n6 voi dat da van rat 16n. Nhu vay, dé dang
nhan thiy ving dé& ton thuong nhat 1a ving kim
loai bao xung quanh hop kim cting.

Hinh 1. Céc dang hong ciia ring cdt
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DPé danh gia cuong d6 mai mon cua
rang cdt, ta c6 theé danh gia thong qua cuong do
mon duong thang, cuong do mon thé tich:

- Cudng do mon duong thing:

j":h_ﬂi
S

L5y

, mm/km 1)

Trong do: S_ - Quéng duong ma sat,
km; h_- Chi€u cao mon, mm.

h = Vim
Eird
a, +b
Véi: V- Thé tich mai mon, mm’; a_,
b_ - Chi€u dai va chiéu rong mon, mm.
- Cuong do mon the tich:

! —
h co

Trong d6: GO - Khéi luong rang cat khi
chua sir dung; G1 - Khéi luong rang cit da st
dung.

Trong bai bao nay, ham muc tiéu dugc
sir dung 1a cudng d6 mon thé tich (2).

2.2. Lwa chon thong sé diu vao

Hong ring cat 1 qua trinh phirc tap dién

ra trudc do, n6 phu thudc vao rat nhiéu yéu to

va c6 thé chia 1am hai nhom sau [2, 3, 4]:

- Yéu t6 chii quan bao gdm cac thong s6
k¥ thuat [2, 4]: Chiéu sau cit, khoang cach cua
hai duong cit canh nhau (budc cit), goc cit va

van toc cat clia rang cat,...

- Yéu t6 khach quan bao gém céc thong
s va tinh chat ciia via than: Chiéu dai, chiéu
day, chiéu rong khau, cudng d6 khang cit trung

binh (than va dat da kep), d6 4m trong via, ...

Tir phan tich trén, ta cling chon goc cit,
chidu sdu cit, khoang cach cta hai duong cit
canh nhau va van tdc cit cta rang cit 1 nhiing
thong s6 dau vao cho thyc nghiém dé danh gia

dd bén mon cua rang cat may khau than.

Bdng 1. Cdc théng sé va gid tri dau vao:

Théong s6 |Ky hiéu |Pon vi Gis tri theo mirc d9 ciia cac yéu tb

1 2 3 4 5
Goccat |0 Po 45 50 55 60 65
C}liéu sau |h mm 30 35 40 45 50
cat
Buége cit |s mm 28 36 42 48 54
Van tbe |v m/s 1 1.5 2 2.5 3
cat

Sau khi Iya chon dau vao cho thuc nghiém, ta xdy dung mang tryc giao L25 nhu trong bang 2.
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Bdng 2. Thiét ké thire nghiém Taguchi [6] véi mang truc giao L25:

Thi nghiém |A (0) [B(h) [C(s) [D (v) | Thinghiém [A©) [B) [C(s) [DW)
1 45 30 [28 |1 14 55 |45 36 2
2 45 |35 [36 [15 |15 55 |50 [36 2.5
3 45 [40 [42 |2 16 60 |30 [48 1.5
4 45 a5 |48 |25 [17 60 |35 54 2
5 45 |50 |54 |3 18 60 |40 |28 2.5
6 s0 [30 [36 |2 19 60 |45 36 3
7 so |35 42 [25 |20 60 |50 |42 1
8 so0 |40 [48 |3 21 65 |30 |54 2.5
9 so0 |45 |54 |1 22 65 |35 |28 3
10 50 |50 [28 [15 |23 65 |40 |36 1
11 55 [30 [42 |3 24 65 |45 |42 1.5
12 s5 |35 |48 |1 25 65 |50 |48 2
13 55 |40 |54 |15

2.3. So do thiét bi thi nghiém

Sau khi kiém tra céc df)ng ho va dung cu do dam bao ching hoat dong t6t, sau do déng dién cho dong
co 12 chay khong tai, tlep theo dan dong cho than may trén 1 qua x1ch kéo 10 ban may trén chuyen dong tur tra1
sang phai cit khdi vat mau, sau khi di hét hanh trinh, di chuyen may vé vi trf ban dau, thao rang cat khoi dia cit,
can do x4c dinh luong mon, tiép theo cai diit cac thong s6 khac dé tién hanh thi nghiém cc mau ring tiép theo.

Uy

N

1 2 3 4
’ ()
I_x
o I r = |
7] '

7 8

12 11

10

Hinh 2. So do thiét b thi nghiém:
1 — Thdn may trén; 2 — Thanh dan hidéng; 3 — Rang cat; 4 — Pia cdt; 5 — Madu; 6 — Ban cdt; 7 —
Théin mdy dudi; 8 — Péng co dan dong di chuyén; 9 — Bé chuyén xich; 10 — Xich di chuyén;
11 — Goi dé; 12 — Pong co dan déng dia cat.
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2.4. Lua chon miu thi nghiém
Nhu da dé cap ¢ trén, luong tiéu thu rang cét taing nhanh khi trong via c6 d4 kep c6 do kién
c0 cao va dé thuan tién cho nghién clru, ta nghién ctru ché tao mau cat co tinh chat tuong duong véi

dac tinh cua via dugc trinh bay trong bang 3.

Bdng 3. Thugc tinh ciia via than dién hinh & viing Qudng Ninh:

Khu vuec Via than Tinh chit ciia via than
N ié : i = o kie 5 =
a:n V6. V6a. V7 Chle-u day via 4,}8 7.62m. do kién co than f= 1.5,
Mau do kién co cua dat da kep £=2-6
Mao Chiéu day via 2.69 = 4.75 m. d6 kién c6 than f=1.5,
Kﬁé V9b, V9. V7. V6|16p da kep day trung binh 0.3 m. P6 kién cb cua dat

dakep f=2=7
Vang |V4. V5. V6. V7. Ch-leulfrla}fdm"la l}:jﬁj’ —d ‘8,3 5 m, trlbmhmg binh 3,?6,‘11;: f:o tlj[‘
Danl vs 1+8 ’()'p a. Chiéu day trung 0.76m. Po kién cod
cua dat da kep £=2+7

~ Chiéu day via 2.22 + 9.46m. trung binh 4.46m. co tir
| V7,V6a, Vo, . .x : <
Yén T V5. V4 1 = 8 16p da. Chiéu day 0.36 = 0.5 m. 6 kién co cua

) dat da kep £=3=7

Chiéu day via 0.8 = 6.75m. trung binh 3.76 m. c6 tir 1
+ 8 16p da. Chiéu day trung binh 1.21 m. Po kién cé
cua dat da kep f=4+7

"Giant"

Hala
atam Ne 42

Céu tao dia chét ctia via than cac khu vuc trén twong dbi phuc tap, trong via thuong co da
kep. Pa kep c6 trong dia tang chira than cua via chu yéu gom: Cat két, bot két, sét ket va sét than.

Pa kep Than

Hinh 3. Cdu tao via than ving Qudng Ninh
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Riing cit thi nghiém:

- Kiéu ring: rang cat tiép tuyén;
- K&t cau: Nhu hinh v€ dudi day.

28

51

185
14.5
18

L]

&S

Hinh 4. Rang cdt thi nghiém
Két cau rang cat gdm hai phan chinh:

- Phan than rang: Vat liéu ché tao 1a
thép cac bon hop kim 40X, c6 gi6i han bén 3,
= 980 MPa; gioi han chay 8, = 785 MPa; gidi
han bén nén 6 = 500 MPa; khoi lugng riéng
7,85 g/em?.

- Phan dau rang cat: vat liéu ché tao la
hop kim cirng nhém WC (WC08, BKS), ¢6 gidi
han bén §, = 1600 MPa.

2.5. Két qua thi nghiém

Tur thyc nghiém va 1y thuyét da chung
minh rang, do bén mon dugc xem la chi tiéu

quan trong nhat trong danh gia do bén cia ring
cit. Vi vay, két qua thu dugc sau ddy c6 ¥ nghia
rat quan trong trong viéc danh gid anh hudng
clia cac yéu td toi tudi tho cia ring [6]. Céc
két qua thu dugc tir cac thi nghiém cit da duoc
thé hién trong Bang 4. Trong phuong phap
Taguchi, ham t6n that duoc chuyén d6i thanh
cac ty 18 tin hiéu thanh nhidu (S/N) dugc su
dung dé do dic tinh chat luong 1éch khoi cac
gia tri mong mudn. Vi cc gia tri nho nhat ciia
luong mon duge wu tién trong qua trinh cit, do
d6 dic tinh chat luong yéu can dat cang nho
cang t6t duoc wu tién trong nghién ctru nay. Ty
1€ S/N dugc dua ra nhu Bang 4.

Bdng 4. Két qua thi nghiém:

Thi Két Thi | Két ™i | Két
nghiém | qua thi nghiém | qua thi nehiém qua thi
nghiém nghiém nghiém
L, % I, % I, %
1 0.120 |10 0.159 |18 10.131
2 0.145 |11 0.139 |19 ]0.197
3 0.172 |12 0.122 120 ]0.161
4 0.243 |13 0.142 |21 ]0.131
5 0.274 |14 0.141 (22 |0.181
6 0.135 |15 0.184 123 ]0.128
7 0.196 |16 0.115 |24 10.174
8 0.237 |17 0.132 125 10.19
9 0.178

2.6. Xay dung mé hinh hdi quy

Trong nghién ctiu nay, ham toan hoc
thé hién quan hé ciia thong sb qua trinh cat dén
cuong do mon, cho phép du doan gia tri mong
mudn dua trén thong s6 cit nam trong khoang
cho phép. Trong nghién clru nay st dung
phuong phap t6i uvu da muc tiéu bang MRWSN,
ham hdi quy dang da thirc ¢ tinh dén tuong tac
giita cac thong sb ct theo 1y thuyét boi Gauri
[52].
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Sau qué trinh tinh todn quy ddi, ta thu dugc hé phuong trinh dang chinh tic sau:

n H n
= 1

i=1 i=1 =

M

i=l =1 i=1

n

i=1

Trong d6: Y - Ham s6 biéu dién tinh
chat dau ra dugc xem xét (lyc can cat, cuong do

mon); a,a,,..,a,- Cac hé so cua phuong trinh;

X,X,,X,X, - Cac bién thuc nghiém (céac
yéu to anh huong téi do bén mon dau rang
cat).

Giai hé phuong trinh (3) vdi cac bién la
a,,a,,....a,, cua phuong trinh todn hoc bang
thudt Newton - Raphson trén phan mém thong
ké Minitab. Trén co s¢ do, xdy dung phuong
trinh toan hoc biéu dién mdi quan hé cua thong
s6 nghién ciru (goc cat, chidu sdu cat, budc cit,
vén toc cét) v6i tinh chat dau ra duge xac dinh
(cuong d6 mon thé tich).

Tuy nhién, theo 1y thuyét vé& hoi quy
thuc nghiém, mdi mo hinh thye nghiém c6 thé
phu hop nhét v6i mot loai ham hoi quy xac dinh
tiy theo su phan bd két qua thuc nghiém. Vi
vay, lya chon dugc mdt mo hinh todn hoc phu
hop 1a rt quan trong béi n6 cho phép du doan
va cho két qua c6 do tin cdy cao. Thong thudng,
dé danh gia sy phu hop cua ham héi quy dugc
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" M
Y= 912 1 +azz X+t aliz X%, T alﬁz XXy,

i=1 =1

n " " n
2 2
Z XY, = alz X MEZ X, ot aliz Xy X0 X Xy alﬁz X170 7%5Xy;
1 =1 3)

H H H H

) 1.2 1110

Z X %%, 1 = alz TR T TaTT: +azz Xy X0 X5 Xy T g Z Xy X X5%y; amz X 17575y
i=1 i=1 i=1 i=1

xac dinh thong qua chi s0 R* (Hé s0 xac dinh
cua ham) va R?, (Hé so xac dinh di€u chinh
cta ham). Néu céc gié tri ndy cang gan véi 1 thi
d6 tin cay cua ham cang cao va do léch cua R?

\ 2 o ,
va Radj khong qué 0,2.
Gia trj cia R? va R}, duogc xéc dinh dé

chung té su phu hop cua mo hinh toan hoc tim
duoc.

R =1-3R @)
SST
1-R*)(n—1)

R, =1-{=E)==D 5

adj ( n—k—l ( )
Trong do:

SSR=2 (¥, = Vi)’ (6)
i=1

SST :Z(yi_yitb)z (7)

i=1
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Trong d6: y, - Gia tri do cua thi nghiém

thir 1;  y, - Gi4 tr1 cua thi nghiém thtr 1; y,,
- Gi4 trj trung binh cua cac két qua do cua thi
nghiém; SSR - Téng binh phuong tit ca céac
phan du; SST - Tong binh phuong tit ca cac sai
léch; n - S luong cac hé s0; k - Sb cac quan sat
trong tap dir li¢u.

Mo hinh héi quy tuyén tinh da duogc xay
dung dé du doan mbi quan hé giita cac bién phu
thudc ctia cuong dd6 mon thé tich tir cac bién
doc 1ap nhu chiéu sau cét, goc cat, budc cit va
téc do cit. Phuong trinh (8) mé hinh hoa cudng
d6 mon thé tich da thu dugc bang st dung phan
mém théng ké Minitab. M6 hinh hdi quy dang
da thirc cia cuong do mon thé tich:

I, =4.61833-0.0853666*A - 0.116005*B -
0.091763*C - 1.87565*D
+ 0.00229*A*B + 0.00169*A*C +
0.034102*A*D + 0.002526*B*C
+ 0.042443*B*D + 0.04185*C*D -
0.00005*A*B*C - 0.000809*A*B*D
-0.000967*B*C*D - 0.000749*A*C*D
+0.000018*A*B*C*D

Tra lai bién ban dau cho phuong trinh
trén, ta dugc (8): I, =4.61833 - 0.0853666*0 -
0.116005*h - 0.091763*s - 1.87565*v
+0.00229*0*h + 0.00169*06*s + 0.034102*0*v
+0.002526*h*s
+ 0.042443*h*v  +  0.04185*s*v -
0.00005*6*h*s - 0.000809*6*h*v

- 0.000967*h*s*v - 0.000749*0*s*v +
0.000018*0*h*s*v (8

Trong do: I la cudng do mon thé tich; 9,
h, s, v - Goc cat, chi€u sau cat, budc cat, toc do cat.
Tir phuong trinh (8), sir dung phin mém Matlab v&
d0 thi dang 3D phan anh anh hudng cia cac yéu to
dén cuong do mon thé tich ctia ring cat nhur hinh 7
dén hinh 11.

Buoc cat C =28 mm, Vantoc cat D=2 mfs

Cuang do mon |h, %

&5
Chieu sau cat B, mm U Gac cat A, da

Hinh 5. Sw anh huong cua goc cat, chiéu sau cat
(o1 cuong do mon dau rang cat

Chigu sau cat B = 30 mm, Van toc cat D=2 mfs

S 18
o247 e s F T 14
0154 B T 12
[ R M - T H H
s e 1
Y - N
. i &0

Buoe c# ©, mm O 45 Goc cat A, da

Cuong do man |h, %

Hinh 6. Su anh hwong cua goc cat, budc cat
toi cwong do mon dau rang cat

Chieu sau cat B = 30 mm, Buoc cat C = 28 mm

Cudng da man Ih, %

e

Wan toc cat D, mis 45 Goc cat A, do

Hinh 7. Su anh huong cua goc cat, van toc cat
t0i cwong do mon dau rang cat
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Goc cat A= 55 do, Wan toc cal D= 2 mu's

Cuong do mon [h
=1

m. 5

Bluoc cat C, mm o 3 Chieu sau cal B, mm

Hinh 8. Su anh huong cua chiéu sdu cat, budc
cat toi cwong do mon dau rang cat

Goc catl A =55 do, Chieu sau cat C= 30 mm

2

0325~

o
L]
P

015+

Cuong do mon Ih, %

50
40

Van toc cat D, mis L Buoc cat C, mm

Hinh 9. Su anh huong cua buoc cat, van toc
cat toi cwong do mon dau rang cat

Goc cat A =55 do, Buoc cat C =28 mm
024"

0148 4%

016 4.7

Cuong do mon ih, %

e o
NoOR
P

e
W=
i

20
Van toc cat D, mis 1T 2 Chieu sau cat B, mm

Hinh 10. Sy anh hwong cua chiéu sau, van toc
cat toi cuong do mon dau rang cat
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Tir do thi Hinh 5 cho thdy, cudong do
mai mon ting khi chidu siu cat ting va goc cat
giam. Hién twong nay c6 thé dugc giai thich
nhu sau: khi chiéu sau cit giam thi phan than
ring tiép xuc dat da giam xudng, day 1a phan
¢6 do ctmg nho hon nhiéu so véi dau hop kim
ctg, hon nita chiéu sdu cat giam khién cho
ap luc 1én bé mat rang cét tiép xuc voi dat da
giam xuéng, do d6 cuong do mon giam. Khi
tang goc cat dan dén mo rong phan dat da phia
trude rang cit bi nén chat (16i cing) khi d6 16
cting nay 1a thanh phan trung gian bao boc lay
ring cat truyén lyc pha hiy sang dat da, do do
lam d6 mon giam xudng.

Tir d6 thi Hinh 6 cho thiy, cudong do
mai mon nhd nhat khi budc cat va goc cat nho
nhét.

Ttr d6 thi Hinh 7 cho théy, van tc cat
tang lam cho cuong d0 mon tang nhanh, hién
tuong nay co thé dugc giai thich nhu sau: van
tbe rang cit tang lam cho nhiét d6 cuc b trén
bé mit ring cit gay ra boi ma sat gitra dat da va
bé mit lam viéc cua ring cét ting nhanh nhung
chua kip khuéch tan vao than ring, gdy anh
huong tram trong dén do bén cua lop vat liéu
bén ngoai nay dan dén tdc do mon ting nhanh.
Tir d6 thi Hinh 8 cho thay, cudng do mai mon
tang rat nhanh khi giam budc cat va ting chiéu
sdu cdt, luc nay ché do cit chuyén sang cit bao
boc. Vi vay, khi thiét ké can phai t6i uu ti 18
giita chiéu siu cat va budc cit.

Tir @6 thi Hinh 9 cho théy, khi ring cat
lam viéc voi van toc 1 m/s thi budce cét khong
anh huong nhiéu dén cuong d6 mon. Tuong tu
nhu vay, khi budc cit 12 28 mm thi van tdc cat
cling cho thay khong c6 anh huong dang ké toi
cuong d6 mon. Tuy nhién, khi van tc va budc
cét ting lén thi cudng dd mon ting dot bién.
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Trén do thi Hinh 10 cho thay, khi ring
cit 1am viéc voi chiéu sau cat 30 mm thi khi
van tc cit ting gan nhu khong anh hudng
nhiéu dén cudng dd mon. Nhung khi chiéu sau
cit ting thi cuong do mon ciing ting nhanh
dang ké.

2.7. Kiém tra sy twong thich ciia mé hinh
hoi quy

Két qua kiém danh gia do tin cdy cua
ham hdi quy so v&i két qua thi nghiém cho thy
gia tri do dugc trong thi nghiém va du doan
1a kh4 tuong dong, ching t6 do tin ciy cia

phuong trinh hoi quy.

Cac gia tri nhidu phuong sai cua céac
bién doc 1ap trong hai mo hinh nay déu bang
1, c6 nghia 1a khéng c6 van dé da cong tuyén
trong cic mo hinh. Hé s6 xac dinh (R?) cia mo
hinh 1an luot 1 0,958. Piéu nay cho thiy 95,8
phuong sai trong I, ¢6 thé du’qc’ giai ‘Ehich bang
cacbien A, B, C va D. Cac sai s0 chuan cua udc
tinh 1a d 1éch chuén cua sai s6 du doan. Viéc
phan tich phuong sai ctia cac mé hinh hoi quy
cho I, cho gia tri p 1a 0,0000. Piéu nay ¢6 nghia
la cac mo hinh dan xuat c6 y nghia thong keé.

¥ =0.972749922x + 0.364786139

R?*= 0957504583

0.25
oz 4

=) 0.15

= ;

p

=
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= o1

=

=

?:g.

=) oos
o ; y

o 0.05 0.1

015 0.2 0.25 0.3

Gid tri do thire té In (%)
Hinh 11. D6 thi phan dnh mizc dg twong thich ciia mé hinh hoi quy (hé s6 xdc dinh R.)

3. NHAN XET VA KET LUAN

Tu nhitng nghién cuu trén day, tac gia
dua ra nhitng nhan xét va két ludn sau:

-Khi str dung phuong phap thyc nghiém
Taguchi s€ cho thuan lgi: V&i ) lugng thi
nghiém it van c6 thé danh gia dugc anh hudng
clia cac thong sd, ché d6 1am viéc cua ring cit
nhu: goc cit, d6 sau cat, khoang cach va toc do
dén tudi bén cua ring cit.

-Céc thong s6 cit duoc toi wu hoa dé
giam thi€u luong mon nho két qua thu dugc
dua trén ty 1€ S/N trung binh.

Su két hop tham s6 dé tdi vu cuong do
mon la: gdc cat 55°, chiéu sau cat 30 mm, bude
cat 28 mm, va toc do cat la 1 m/s.

- Két qua thu duoc tir quy hoach thyc
nghiém Taguchi vé co ban twong dong véi két

qua bang cac phuong phap cua nghién ciu =
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khac, cu thé: Chicu sau 16p cat va van toc cat
cang tang thi cuong do mon cang tang.

-Ttr phan tich ANOVA, cho thdy rang:
d6i voi cuong d6 mon, ba yéu t déu co ¥ nghia
thdng ké voi thtr ty quan trong 1a goc cat > chidu
sau cit > toc d6 cat. Budc cat c6 anh huong it
nhat.

-bi xay dung dwoc mé hinh hdi quy
dang da thtrc cho cudong do mon thé tich nhu
sau:

I = 4.61833 - 0.0853666*0 - 0.116005*h
-0.091763*s - 1.87565*v + 0.00229*6*h
+0.00169*0*s+0.034102*6*v +0.002526*h*s
+0.042443*h*v+0.04185*s*v-0.00005*0*h*s
- 0.000809*0*h*v 0.000967*h*s*v -
0.000749*0*s*v + 0.000018*0*h*s*v

Trong d6: I, 1a cuong do mon thé tich;
0, h, s, v - Goc cat, chi€u sau cat, budc cat, toc
do cat.

- Két qua nghién ctru c6 thé dung trong
viéc tinh toan thiét ké, lva chon rang cit cua
may khau 1am viéc trong diéu kién khic nghiét
nhung van théa man tiéu chi dam bao tudi bén
clia rang cit may khdu dung trong khai thac
ham 16 & Viét Nam. <

Ngay nhan bai: 25/8/2021
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