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NGHIEN ClrU ANH HWONG THONG SO HINH HOC CUA DAO TIEN
TRU NGOAI BANG THEP GIO PEN KHA NANG CAT GOT

RESEARCH ON THE EFFECT OF GEOMETRIC PARAMETERS OF HIGH SPEED
STEEL EXTERNAL CYLINDRICAL TURNING TOOLS ON CUTTING ABILITY

Tran Quéc Nhiém!, Lé Xuin Long?
'Khoa Co khi Ché tao may, Trudng Dai hoc Cong Thuong Thanh phd H6 Chi Minh
2Khoa Co khi Ché tao may, Trudng Cao dang Cong nghé Thu Dirc Thanh phé H6 Chi Minh

TOM TAT

Qud trinh cdt got kim loai la qud trinh con nguoi sir dung cdc dang ndng lwong va dung cu
cat dé cat bé 16p kim loai thira ra khéi chi tiét, nham dat dwoc nhitng yéu cau cho trude vé hinh
ddng, kich thiee, vi tri twong quan giita cdc bé mdt va chat lwong bé mdt cia chi tiét. Vi vy dung cu
cat déng mot vai tro rat quan trong trong qud trinh cdt got. Chang han nhw trong qud trinh tién, dé
@6p phan tang kha ning cdt got, hay tang ndng sudt cdt thi can chii ¥ mot trong nhitng yéu té quan
trong do la cac thong s6 hinh hoc cua dao tién. Muc tiéu chinh cia bdi bdo nay la lya chon thong
$6 hinh hoc cia dao vai tién tru ngoai 16t nhat khi tién phoi thép C45 vdi dao tién tru thép gio M2,
ding phan mém Ansys 18.2 d@é phan tich ving sudt thiee nghiém, va phwong phdp Taguchi dé toi wu
héa goc do dao tién. Thiee nghiém két hop véi phwong phép Taguchi cho thdy dao vai tién try ngodi
cogocy=12° a=7°%a,=5° ¢, = 15°cho kha nang cat tot nhat.

Tir khéa: Théng s6 hinh hoc dao tién; Toi wu héa; Phwong phdp Taguchi.
ABSTRACT

The metal cutting process is the process in which humans use various types of energy and
cutting tools to cut the metal layer from the part, achieving given requirements for shape, size,
and relative position between the parts. surfaces and surface quality of parts. Therefore, cutting
tools play a very important role in the cutting process. Nutrients such as in the utility process, to
contribute to enhancing cutting ability, or enhancing cutting capacity, need to pay attention to
one of the important factors which is the geometrical quantity of the utility knife. The main goal
of this article is to select the best number of parameters for external cylindrical turning shoulder
tools when turning C45 steel with M2 high-speed steel cylindrical tools, using Ansys 18.2 software
to analyze experimental applications, and methods. Taguchi method to optimize the convenience
angle. Experiments combined with the Taguchi method show that the external utility shoulder knife
has an angle of y = 12°, a. = 7°, a, = 5°, ¢, = 15° for the best cutting ability.

Keywords: Turning learning parameters; Optimization, Taguchi method.
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1. TONG QUAN

Dao tién la dung cu cat got khong thé
thiéu trong qué trinh gia cong tién trong linh
vuc co khi ché tao. Dao tién nhim muc dich
boc tach 16p phoi thira ra khoi bé mit chi tiét
dé dat duoc kich thudc, do bong, hinh dang
hinh hoc, vi tri trong quan gitra cac bé mit nhu
mong mudn. Ngay nay, voi sy phat trién manh
mé& ctia nganh co khi ché tao, doi hoi ning sut
cit got ngay cang cao, ciing nhu tudi tho dao
cat doi hoi ngay cang nang cao. Chinh vi 1§ do,
ngay nay rat nhidu cong ty nghién ctru vé linh
vuc dao cit nham di tim vat liéu cit, cling nhu
goc d6 dao cat nham lam ting kha ning cit got,
tang bén dao cit. Vi vay dé ting kha ning cat
got ctia dao ngoai viéc phu thude vao cac yéu
to nhu vat liéu dao, ché do cit, diéu kién cit,
may cong cu, d6 ga... con phu thudc vao yéu
t6 quan trong d6 chinh 1a thong s6 hinh hoc dao
cit. Viéc lua chon thong s6 hinh hoc dao tién
mot cach hop 1y s& gop phan ting kha ning cat
got cua dao, dong thoi giup dao bén 1au hon.
Do d6 phuong phap phan tich tng suat boc tach
phoi thyc nghiém ciing c6 thé dugce st dung dé
nghién ctru tng sudt.

Trong qué trinh lam viéc dao cit tao ra
mét luc rat 1én dé boc tach phoi, luc nay phai
16n hon lyc lién két gitra cac phén tir bén trong
chi tiét, hay noi cach khac tao ra (mg suat boc
tach phoi. Ung suit nay s& anh huong dén kha
nang boc tach phoi ctia dao cat cling nhu anh
huong dén tudi tho cua dao.

Do d6 viéc xac dinh gia tri ing suét sinh
ra trong qué trinh tién, khi ta thay dbi thong
s6 hinh hoc cta dao 1a rat quan trong. Trong
nghién ciru ndy chung t6i phan tich tmg suat &
trang thai dong tmg véi cac goc do khac nhau
cua dao tién tru ngoai tu d6 lam co s¢ danh gia
so sanh, lya chon cac goc cua dao tién dé tang
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kha nang cat got cua dao ti¢n.
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Hinh 1. Cdc goc dg chinh khi mai hinh thanh phan
cat dao vai tién tru ngoai.

2. UNG DUNG PHUONG PHAP TAGUCHI
TRONG TOI UU GOC CAT KHI TIEN

2.1. Ung suit thue nghiém
2.1.1. M6 hinh thuc nghiém

Mo hinh dugc v& boi phan mém Inventor
2020 vo6i phoi thép C45, duong kinh phoi @40,
dao tién thép gi6 véi dién tich mit cat ngang
(10x10) mm? va sau d6 duoc xuat sang phan
mém Ansys 18.2 dé phan tich, tinh toan.

Hinh 2. M6 hinh chia luéi phan tir.
2.1.2. Diéu kién thwe nghiém

Qua trinh tién try ngoai dugc phan tich
O trang thai dong dic¢u kién cat kho, h¢ s6 ma
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st giita dao va phoi 0,41, chiéu sau cit | mm,
goc quay phodi 95°, chiéu dai cit 4 mm, xem
hinh 3.

Hinh 6. Ungsucft khiy=15° o =38° a,=15°
@, = 15°

Hinh 3. M6 hinh diéu kién bién

2.1.3. Két qud mé phéng ikng sudt thwe nghiém

Hinh 7. Ung sudt khiy = 9° o = 5°, a,=10°
@, =15°

C— —
Hinh 4. Ung sudt khi y=25°a=35°
a,=5%¢p =8° —— —
Hinh 8. Ung sudt khiy = 9° o = 7°, a,=15°
9, =8°

Hinh 5. Ung sudt khiy = 5° o = 7°, Hinh 9: Ung sudt khiy =12°, o = &, a,=10°,
a,=10°% ¢, =12° p, =8
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Hinh 10. Ungsudt khiy=12° a=5° a, =15°,
p,=12°
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Hinh 11. Ungsuci'tkhiy =]2° a=7° a, = 5°
@,=15°
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Hinh 12. Ung sudt khiy = 12°, o = 8°, a,=10°
9, =8°

Nhan xét: Trong 09 trudng hop tng suat
khéac nhau voi cac goc do dao khac nhau, voi
truong hop tng suét sinh ra nho nhit gan béng
7733 Mpa khi goc d§ daoy=12°, a=7° a, =
5°, ¢, = 15° (xem hinh 11) khi d6 dao vai tlen
tru ngoai c6 kha nang cat t6t nhat.
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2.2. Ung dung Taguchi

Giai bai toan tdi wu goc do dao cit khi
tién dung phuong phap Taguchi véi cac didu
kién va thong sb dau vao vat liéu phoi cat thép
C45, vat li€u dao ti¢n thép gio M2. Yéu cau khao
sat anh huong cua thong sd hinh hoc cia dao
vai ti¢n tru ngoai (y, o, a, ¢,), voi goc nghiéng
chinh ¢ = 90°, géc nang A = 0°. Khoang gia tri
goc do6 dao cat nhu sau [1]: goc trude chinh y =
(5+12°), gbc sau chinh o = (5+8°), goc sau phu
a, = (5+15°), gbc nghiéng phy 0 = (8+15°);
ban kinh mii dao r = 0. Gia tri dau ra 1a ung
sudt boc tach phoi, gia tri cang nho cang tot.
Ung suit thuc nghiém dugc xac dinh ¢ trang
thai dong (phan tich dong luc hoc), v6i chiéu
sau cat 1 mm. Theo phuwong phap Taguchi 14
giai bai toan dat gia tri cuc tiéu.

Bai toan cuc ticu:

Muc tiéu 1a xac dinh thong s6 goc do cat
dao tién dé dat ti€u chi dao cat got dugc tot nhat.

Buéc 1: Chon céc bién doc 1ap va ham
muc tiéu. C6 04 bién doc 1ap 1a goc trude chinh
(), gobc sau chinh (o), goc sau phu (a,), goc
nghleng phu (¢,). Muc tiéu t6i uu dau ra 1a tng
suét (P).

Budc 2: Phan chia cic khoang voi
khoang bién thién da cho, cac bién thanh phan
dugc chia lam 03 khoang cho trong bang 1.

Bang 1. Gia tri murc bien doi cac goc cua dao tién

Ky hiéu | Thamsé = Mirc1 | Mic 2 M3“’°
A y 5 12
B 5 8
C a, 5 10 15
D 0, 8 12 15
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Budc 3: Tao dang ma tran quy hoach
thuc nghiém.

Kich thuérc cua ma tran phu thudc vao
s0 nhan td Va 5O mu’c g1a tri. Trong truong hop
nay véi 4 yéu tb, m01 yéu t6 c6 3 murc, bang ma
tran truc giao c6 cdu trac L9, xem bang 2. Cot
P (Mpa) thém vao dai dién cho tng suit duoc
xac dinh & budc 4.

Bdng 2. Bang ma trdn tryc giao thuc nghiém vung
sudt tac dong 1én phoi.

N v a a, 0, (h;;a)
1 1 1 1 1 13290
2 1 2 2 2 12184
3 1 3 3 3 11249
4 2 1 2 3 12922
5 2 2 3 1 11172
6 2 3 1 2 11850
7 3 1 3 2 11627
8 3 2 1 3 7733
9 3 3 2 1 11443

Budc 4: Tién hanh thuc nghiém.

Tién hanh 9 thuc nghiém vdi cac yéu td
theo timg murc. Vi dy, thuc nghiém sé 1, goc y
=5°% a=5°%a =5° (p1—8° UngsuatPthu
duo’c 13290 Mpa Két qua cua P duogc ghi ¢ cot
cudi cung bang 2.

Bdng 3. Bang két qua thiee nghiém va xir Iy két qua
theo Taguchi

N | y|la|a | ¢ |P(Mpa)| TisoSN
1515 5| 8 | 1329 -82,47

2 05070110 12 12184 -81,716
3058 15] 15| 11249 -81,022
4191510 15| 12922 -82,227
5091715 8 | 11172 -80,963
619 8| 5| 12| 11850 -81,474
7 11205 15| 12 | 11627 -81,309
8 |12/ 7| 5 | 15| 7733 77,767
9 |12/ 8 |10 | 8 | 11443 81,171

Budc 5: Phan tich sO liéu dua trén ti sO
S/N va xac dinh cac goéc toi uu cua dao tién.

V&i bai toan cuc tiéu gia tri S/N dugc
tinh theo cong thirc sau:

S/N =-10logyo C X2, ¥2) (1)

n — S6 1an lap lai thi nghiém (n = 1);
y,— Gid tri do Umg suat ctia thi nghiém
thir I (y = P).

Tt do6 ta co:

S/N = -20log1e(P) 2

Ap dung cong thirc (2) véi ting thyc
nghiém ung véi gid tr1 P (Mpa) ta xac dinh
dugc ti s S/N ghi trong bang 3.

St dung phuong phap phan tich phu’orng
sai ANOVA dé danh gia cac thong sb nghién
ctru ta thu duoc két qua nhu trong bang 4.
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Bdng 4. Phdn tich S/N va phuwong sai ANOVA

v V] a, 0, Géce toi wu
1 -81.73 -82.00 -80.57 -81.53
2 -81.55 -80.14 -81.70 -81.50 Y302 a1 3
y=12°
3 -80.08 -81.22 -81.09 -80.33 a=7°
o, =5°
Mean (m) -81.12 -81.12 -81.12 -81.12 ¢, =15°
Max -80.08 -80.14 -80.57 -80.33
Max-m 1.042 0.976 0.554 0.786
% anh huong 31.03 29.06 16.49 23.40
Trél’l CO Sé CéC két qUé l’lhﬁl’l dlIO'C, Xéy Nain Hects Piot for SM ratios
dung d6 thi ddnh gia mtrc d6 anh hudng riéng R . —_— : -
r€ cua cac thong so cong nghé, phan tich S/N r ’
trén phan mém Minitab xem Hinh 13, Hinh 14. - £ f
Tu bang phan tich ANOVA c6 thé thay rang E
phuong an to6i uu s€ 1a phuong an véi muc 3 .
bién doi cua cac yéu to c6 ti so S/N trung binh i :

1a 16n nhét. P6 1a phuong an véi bd tham sb
y3a2a,1¢ 3, tng voi cac thong s6 sau: y = 12°,
a=7°%a,=5°%¢ =15°

Khi d6 gia trj trung binh ty sb S/N cua
phuong an toi wu s€ la:

rl()pt = (S/N)tu =m-+ (rl.lmax - m) + (rl-ZmaX_ m) +
(némax - m) + (nélmax_ m)

r‘opt = rleax + 1}I-Zmax + 1}lamax—‘r_ rl4max_ 3m
N, = -80,08 — 80,14 — 80,57 — 80,33 — 3.(-81,12)

=-71,76

Ung suat nho nhét dat duoc la:

X)tu

Pmin = 10 —
20

= 103888 = 7733 Mpa.
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Hinh 13. Phén tich S/N trén phan mém Minitab

binin Effects Flct for Mears

Flaar o hleara
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Hinh 14. Anh hwéng cdc yéu té dén vmg sudt

(kha ndng cdt got ciia dao tién)
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3. KET LUAN

- Tir bang phan tich ANOVA va hinh
13, hinh 14 ta thdy mtrc d6 anh huong cia cac
yéu t& dén ung suit dau ra theo ti 1& nhu sau:
Goéc trude chinh y (31,03%), goc sau chinh
a (29,06%), goéc sau phu o, (16,49%), goc
nghiéng phu ¢, (23,40%).

- Phuong an tdi wu dé dao vai tién tru
ngoai ¢ thé cit tét hay noi cach khac 1a tung
suit sinh ra nho nhét 1a khi: y=12°a0a=7°%a
=5°, ¢, = 15°. Khi d6 (g sut nho nhét c6 thé
nhén dugc 1a P = 7733 Mpa.
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