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1. GIOI THIEU CHUNG

Trong gia cong cat got, chat lwong ciia san
pham phuy thudc vao nhiéu yéu t6 nhu may
gia cong, dung cy cat, 6 g4, vat liéu gia cong
va ché do cit, v.v... Déi v6i mot hé thong
cong nghé nhit dmh thi chat luong chu yéu
phu thudc vao thong sd cong nghé. Vi vay,
diéu khién thong sd cong ngh¢ la phuong
phép co ban va hiéu qua dé kiém soat chat
luong gia cong va st dung thiét bi [1]. Trong
s0 cac chi tiéu danh gia chit lugng gia cong
cit got, chi tiéu do nham bé mat chi tiét gia
cong 1a chi tiéu quan trong, anh hudéng 16n
dén chit lrong lam viée cua chi tiét may nhu
kha nang chéng mai mon, chéng an mon, hé
sd ‘ma sat trong cac cap lip ghép long, do bén
mdi ghép chat... Chinh vi vy nghién ctru
anh hudng cua cac thong sd cong nghé trong
qua trinh gia cong cit got dén d6 nham la rat
can thiét dé co thé lua chon duoc thong $6
cong nghé t6i wu dat chit lugng bé mit gia
cong tot nhat.

Dé nghién ctru anh hudng cua cac thong sb
cong nghé trong qua trinh gia cong, nhiéu
nghién ciru da sir dung phuong phép thiét ké
thi nghiém va xir 1y s liéu theo phwong phap
Taguchi. Kuram va Ozcelik [5] dd xem xét
anh huong cua tdc do cét, chiéu sau cit va
budc tién dao theo thiét ké thi nghiém
Taguchi cho hgp kim Ti-6Al-4V va Inconel
178. Ashok va cong sy [6] dd ap dung
phuong phap Taguchi va dbi chibu voi
phuong phap bé mit dap ung dé toi vu hoa
thong s6 cong nghé khi tién hop kim phu
cacbit. Anh hudng cua thong sé cong nghé
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dén d6 nham bé mit khi tién thép AISI 4340
dugc nghién ctru boi Deepanraj va cong su
[7]. Tir két qua danh gia theo phwong phap
Taguchi, nghién ctru cho thdy buéc tién dao
¢6 anh hudng 16n nhat khi tién thép. Nguyén
buc Loi va cong sy [3] da nghién clru danh
huéng cia ché do cit dén do nham bé mat
khi phay thép C45 téc d6 cao. Qua cic
nghién ctru trong va ngoai nudc cho thiy
phuong phép Taguchi hoan toan phu hop khi
nghién ciru anh huéng cac thong sd cong
nghé trong qua trinh gia cong cat got.
Phuong phap ndy cho phép giam sé thi
nghiém, nhu vay s€ gidm thoi gian va chi phi
cho nghién ciru. Pong thoi, trén co s danh
gia anh hudng cac théng sb co thé tim ra
dugc t6 hop cac thong sé cong nghé dau vao
dé cho két qua déu ra t6t nhat [2].

Bao cdo nay nghién ctu anh hudng cua
céc thong s6 cong nghé trong qué trinh phay
thép S55C dén d6 nham bé mit bang nghién
ctru thuc nghiém ap dung thiét ké thi nghiém
theo phuong phap Taguchi. T cic két qua
nghién ctru s& Iya chon bd thong sb cong
nghé tdi wu dé dat duoc d6 nham tdt nhét
trong pham vi khdo sat cho thép S55C.

2. PHUONG PHAP NGHIEN CUU

Nghién ciru ndy sir dung phoi gia cong bang
thép S55C (tiéu chuan JIS) ¢ trang thai cung
cAp chua qua nhiét luyén. Phéi co kich thudc
32x32x250 mm duoc gia cong tho. Sau do,
phoi dugc gia cong tinh trén may phay CNC
KAMIOKA VMC 850. Chon dao phay 2 manh
hop kim, dudng kinh 16 mm dé gia cong tinh.
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Nhu da phan tich ¢ trén, d6 nham bé mit
chi tiét gia cong phy thudc 16n vao ba théng
s6 cong nghé chinh 1a lugng tién dao S, chiéu
sdu cit ¢ va toc do cit V. Phuong phap bd tri
thi nghiém Taguchi dugc ap dung. Cac mrc
cia thong s6 cong nghé dau vao dwoc cho
trong bang 1. Cac gia tri nay dugc lga chon
sau khi gia cong thir dua trén kha nang thuc
té cua may, cac tai liéu tham khao, vét li€u
gia cong, va dua vao ly thuyét nguyén ly cat
got kim loai.

Bang 1. Cac mirc ciia thong sé cong nghé

Muc Muc 1 Mirc 2 Murc 3
V (m/ph) 100 125 150
S (mm/vong) 0.05 0.1 0.15
¢t (mm) 0.2 0.3 04

B& trf thi nghiém theo phuong phap Taguchi
theo bang truc giao L9 s€ ra dugc bang thi
nghiém nhu bang 2. Vi mdi thi nghiém sé
duogc lap lai 12 lan, sau d6 do d6 nham trén
may Mitutoyo HR300.

Bang 2. B6 tri thi nghiém

Thi: ty Céc thong sb cuiia ché do cat
thi nghiém | " (m/ph) | S (mm/v) | ¢(mm)
1 100 0.05 0.2
2 100 0.1 0.3
3 100 0.15 0.4
4 125 0.05 0.4
5 125 0.1 0.2
6 125 0.15 0.3
7 150 0.05 0.3
8 150 0.1 0.4
9 150 0.15 0.2

Phuong phap Taguchi st dung ty sb tin
hiéu/nhiéu (signal - to - noise) M/N dé danh
gid anh hudng cia cac thong sb cong nghé.
Truong hop M/N cang 16n thi yéu t6 dau ra co
dic tinh cang tét. C6 ba kha niang dbi voi
thong sd dau ra 1a “Loén hon thi t6t hon”, “Nho
hon thi t6t hon” va “Trung binh thi t5t hon”.
Cu thé theo timg truong hop nhu sau [2]:
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Trudng hop “Lén hon thi t6t hon™:

M 1S 1
——=-10log,, _z_z (M
s Y
Trudng hop “Nho hon thi tot hon™:
1 n
—=—1010gm[;Zy3J ©))
i=1
Trudng hop “Trung binh thi tot hon™:
M 73
—=10lo =L 3
N &0 [ Si2 J (3)

trong do, n, s lan luot 12 s6 thi nghiém lap, do
1&ch chuan. y la gia tri trung binh cta két qua
do yi, dugc tinh nhu sau:

F=13 s =3 (-3
nig" n=15""
3. KET QUA VA THAO LUAN

Két qua do do nham Rz duqc,thé hién trén
bang 3. Gia tri d6 nham dugc lay trung binh
sau 3 lan do.

Bing 3. Két qua do d nham

Thit ty | Céc thong s6 clia ché 4o cét | R,
thi nghiém |  (m/ph)| S (mm/v) | ¢ (mm) | (um)
1 100 0.05 0.2 |12.46
2 100 0.1 03 772
3 100 0.15 04 |6.22
4 125 0.05 04 229
5 125 0.1 0.2 3.0
6 125 0.15 03 1399
7 150 0.05 03 |201
8 150 0.1 04 |298
9 150 0.15 0.2 [10.67

Két qua phan tich sb liéu theo phuong phap
Taguchi dugc thyc hién trén phén mém
Minitab. Do d§ nhdm dat dugc cang nho cang
t6t nén lya chon cong thirc (2) cho trudong hop
“Nho hon thi tot hon” dé xir 1y s6 lidu. Hinh 1
1a @6 thi biéu hién anh hudng cia cac thong sb
cong nghé dén d6 nham va Hinh 2 1a do thi
dap tng S/N cia cac yéu t§ cong nghé dau
vao d6i véi thong sb do nham. Tur két qua
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phén tich cho thdy d¢ nhdm bé mat chi tiét gia
cong cang ting khi van toc cit qua cao hodc
qué thap. Do do, can lya chon vén toc cit hop
ly dé khong lam ting d6 nhdm bé mit ma
khong anh huéng nhiéu dén ning suit gia
cong. Bude tién dao can Iya chon phu hop vi
budc tién dao qua nho hay qua 16n s& lam tang
d6 nham. Trong khi d6, chiéu siu cit ting
trong pham vi khdo sat, d6 nham bé mat chi
tiét gia cong lai giam Xuéng Trong trudng
hop nay, tang chiéu sau cit s& vira tang dugc
nang suat gia cong vira dat dugc chit lugng bé
mit chi tiét gia cong tot hon.
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Hinh 1. Anh huong ciia cdc théng sé
cong nghé
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Main Effects Plot for SN ratios
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Hinh 2. Do thi déap img M/N

Tu két qua thu dugc co the lua chon cac gia
tri toi wu cta cac thong s6 cong nghé trong
pham vi khao sat dé dat dugc do nham bé mit
tdt nhat 1a: van toc cit 1a 125 m/ph; budc tién
dao 12 0.1 mm/v; chiéu sau cét 1 0.4 mm.

Béng 4 thé hién xép hang anh huong cua
cac thong sb cong nghé dén d6 nham bé mit.
Tir két qua bang trén cho thdy, van tdc cit cd
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anh huong 16n nhat, sau d6 1a chiéu sau cat.
Buéc tien dao c6 anh huong it nhat dén do
nham bé mat khi phay thép.

Bing 4. Xép hang anh huéng cac thong so

Muc V (m/ph) | S (mm/v) | ¢(mm)
1 8.800 5.587 8.710
2 3.093 4.567 4.573
3 5.220 6.960 3.830
Chénh léch 5.707 2.393 4.880
Xép hang 1 3 2
4. KET LUAN

Nghién ciu thyc nghi€ém theo phuong
phap Taguchi d duogc tién hanh dé xem xét
anh huéng cua cac thong sb cong nghé trong
qua trinh phay thép S55C dén d6 nham bé
mat. Tir cac két qua nghién ctru cho thiy van
tc cat c6 anh huong 16n nhét, sau do6 1a chiéu
sdu cit, cudi cing 13 budc tién dao co6 anh
hudng it nhat dén do nham bé mit khi phay
thép. Bo thong sb cong nghé tdi wu duoc lwa
chon trong pham vi khao sat cua nghién cuu
nay 1a van tdc cit 1a 125 m/ph; budc tién dao
12 0.1 mm/v; chiéu sau cét 1a 0.4 mm dé dat
dugc d6 nham tt nhat khi phay thép S55C.

5. TAI LIEU THAM KHAO

[1] Hoang V1et (2016) Anh hudng ciia mot s6
thong sb ché d6 cit dén d6 nham bé mit gia
cong trén may tién, Tap chi Khoa hoc va
Cong nghé Lam nghiép s6 2-2016.

Nguyén Hiru Loc (2021), Gido trinh Quy
hoach va phan tich thuc nghiém, NXB Dai
hoc Quéc gia Tp H5 Chi Minh.

Nguyén Puc Loi (2021), Nghién ciu anh
hudng cta ché @6 cit dén do nham bé mit
khi phay cao toc thép C45 trén may phay
CNC TC500, Tap chi Khoa hoc va Cong
nghg, Tap 24, s6 3 (2021): 86-94.

Ranjit K.Roy, a Primery on the Taguchi
method, ISBN 13: 978-0-87263-864-8.
Kuram E, Ozgelik B. Optimization of
machining parameters during micro-milling
of Ti6A14V titanium alloy and Inconel 718.

(2]

(3]

(4]
(3]



