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AISI 4340 (34CrNiMo6) sau nhiét luyén 1a vat liéu cé dd cirng va dd bén kéo cao nén
dwoc st dung rong rai trong san xuat ché tao cac chi tiét co khi va cac bd phan 6 to.
Trong qua trinh gia cong vat liéu trén, rung ddng anh huwéng dang ké dén chat lwong bé
mat, hiéu suét gia cong. Bai bao nay phan tich rung ddng (Vib) va nham bé mat (Ra) trong
qué trinh tién thép AISI 4340 bang dung cu cat gdm s dung phwong phap Taguchi va
phan tich phwong sai (ANOVA). Bai bao chi ra bd théng sbé cat tdi wu khi tién cho Vib va
Ra la nhé nhat, ddng thoi cho thdy mirc d6 anh hwéng cua tirng tham sé cong nghé dén
rung déng va nham bé mat. Quy trinh nay c6 thé thay thé cho quy trinh mai véi chi phi va
thoi gian gia cdng thap hon.

Rung dodng, Taguchi, ANOVA, nham bé mét, may tién.

AISI 4340 (34CrNiMo6), after heat treatment, is a material with high hardness and tensile
strength, and is therefore widely used in the manufacturing of mechanical components and
automotive parts. During the machining process of this material, vibration has a significant
impact on surface quality and machining efficiency. This paper analyzes vibration (Vib) and
surface roughness (Ra) in the turning of AISI 4340 steel using ceramic cutting tools,
applying the Taguchi method and analysis of variance (ANOVA). The study identifies the
optimal set of machining parameters that minimize Vib and Ra, and evaluates the
influence of each technological parameter on vibration and surface roughness. This
turning process has the potential to replace conventional grinding, offering lower
machining time and cost.

Vibration, Taguchi, ANOVA, Surface roughness, lathe.

AISI 4340 (34CrNiMo6) da nung c6 do cling
cao, kho gia cong. Vit liéu nay dugc gia cong

Rung dong trong qua trinh gia cong cd anh
huoéng 16n chét luong bé mat, 4 chinh xéac
kich thudc, hién tugng mon dao, lam giam
hiéu suat san xuat. Do d6, nhdm t6i uu héa
qua trinh gia cong can kiém soat va dam bao
rung dong ciing nhu d6 nham bé mat 14 nho
nhit bang cach sir dung phuwong phap Taguchi
va phan tich phuong sai (ANOVA) dé danh
gia mic d6 anh huong ciia tham sb gia cong
d6i voi rung dong va nham bé mit khi gia
cong [1].

bang quy trinh mai. Dé dat duoc chat lwong
bé mit mong muén tuong duong véi quy trinh
mai cdn c6 mdt quy trinh cong nghé cai tién,
Iva chon tdi wu duoc cac tham sb gia cong.

[4].

Dung cu cit c6 manh dao tién bang gbm la
loai dao tién gia cong véi va dap 1on, chdng
mai mon, cho chét lugng bé mit gia cong cao.
Dao tién gém dugc dung gia cong thép da
nung. Viéc lya chon dung cu cit phu hop rat
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quan trong khi tién vat li€u sau nhi¢t luyén,
anh huong truc tiép dén ning suat, chét luong
gia cong.

2. TRANG THIET Bl VA VAT LIEU THi
NGHIEM

2.1. Chuan bi trang thiét bj

May gia cong: May tién DOOSAN Lynx 220
LM vdi thong s6 ky thuat nhu sau: hanh trinh
truc X 1a 175 mm, truc Z 12 550 mm, tdc do
quay truc chinh 1a 6000 vong/phut, chidu dai
t6i da co thé tién 1a 510 mm, dudng kinh tién
t6i da 12 250 mm.

Dao tién manh dao gbm ky hiéu TPGT
080204 R-WO08 vdi ban kinh miii dao 0,4 mm,
than dao MTINL 2525 M1604.

2.2. Mau thwc nghiém

Phoi dugc dung trong thuc nghiém hinh tru
dic c6 duong kinh 33 mm va chiéu dai
1 = 250 mm, di duoc khoan 15 chéng tam.
Phoi gia cong duge lam tur thép AISI 4340
(34CrNiMo6) c6 thanh phan nhu trong Bang
1 [4].

Bang 1. Thanh phan hoa hoc cua vat liéu

Macl '« \mnl P | s | si| Ni|cr|Mo
thép

0,38-10,60- 0,15-|1,65-]0,70-0,20-
43401 5 43 10.80(%033|9-0401 5 351 2.00 | 0.90 | 0.30

Cac miu duogc xir 1y nhiét & 800°C trong 3
dén 4 gio, sau d6 tai 880°C trong 2 gio va lam
mat bang dau ¢ 70°C. T6i lan thir hai tai
200°C trong 2 gid, tiép dén lam lanh dé dat
dugc mot chu tric ddng nhat va loai bo tmg
sudt con lai. P9 clng cua miu kiém tra duoc
do sau qua trinh t6i va lam mém 1a 53 HRC.
Sau d6, qua trinh t6i lan thir hai dwoc p dung
& nhiét dd 200°C trong 2 gid va thu dugce cac
mau kiém tra (46 HRC).

2.2. Thiét bi thwc nghiém va kiém tra

Do d6 rung cua cac dung cu cat bang cam

bién gia tbc dugc gin trén dai ga dao, so dd ga
dit trén may (Hinh 1). So d6 thuc nghiém gia
cong dugc trinh bay trén Hinh (2).

Dau Revonve

Dung cu cét

Mui chong tam

Hinh 1. Phwong an ga dat gia cong trén may
Sau khi gia cong, chi tiét duoc do d6 nham bé
mat trén may Mitutoyo SJ-310 (Hinh 3). Do
nham duoc do 4 1an sau d6 tinh gid tri trung
binh rii méi dugc dua vao tinh toan.

Két qua do hién thi
trén may tinh

Cam bién do rung
gan trén dao

Tin hiéu do tir may.
tién CNC

Hinh 2. So’ 6 phan tich do rung

Hinh 3. May do d6 nham Mitutoyo SJ-310
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3. KET QUA VA THAO LUAN

3.1. Thwe nghiém véi cac thong s6 ché do

cat

Tién hanh 9 thuc nghiém theo ma tran truc
giao voi 3 thong sd anh hudng (Bang 2) [2].

Bang 2. Bang ma tran trwc giao

S6 thue nghiém

W[ W[ W NN <
W [N | = [ W [N —= W[N] .
N | = [ | = | W [N W [N = | =

1
2
3
4
5
6
7
8
9

v: Van tdc cét;
f: Lugng tién dao;

t: Chiéu sau cat.

Gia tri cac thong s cong nghé v, f, t trong thi
nghiém dugc chon theo captalog cua dao va
thich hop gia cong trén may va vat liéu gia
cong (Bang 3) [5].

Bang 3. Gia tri thong s6 cong nghé

Ciac mbic | v (m/ph) | f(mm/ vg) | t (mm)
Thap 180 0,08 0,5
Trung
binh 220 0,14 1

Cao 260 0,2 2

Gia tri ty 1& tin hiéu trén nhiéu (S/N), ky hiéu
1a n, duoc tinh theo cong thuc (1) nham danh
gia mic do anh huong cua cic yéu t6 dén
rung dong va nham bé mit. Tinh gia tri ty 1&
tin hiéu nhiéu duoc ghi vao (Bang 4) [4].

S 1
=~ =-10log| =) y;? 1
=N Og[n 2 ylj ()

n: SO thyc nghiém (n=3);

yi: Gia tri can do doi voi mot thue nghiém.

Bang 4. Gia tri ty 1é tin hiéu nhiéu n

TT | Técdp | Bwéctién | Chiéu | Rungddng | Ty I¢ tin hi¢u P Ty 1§ tin hi¢u

cat dao sau cat nhiéu S/N cho | nham | nhi€u S/N cho

rung dong bé mat | nham bé mat

v(m/phut) | f(mm/vg) t(mm) | Vib(gRMS) Vib Ra Ra
(mm)

1 180 0,08 0,5 0,0022 53,151 0,275 11.213
2 180 0,14 1 0,0030 50,457 0,360 8.8739
3 180 0,20 2 0,0033 49,629 0,550 5.1927
4 220 0,08 1 0,0029 50,752 0,268 11.437
5 220 0,14 2 0,0034 49,370 0,327 9.709
6 220 0,20 0,5 0,0047 46,558 0,520 5.6799
7 260 0,08 2 0,0025 52,041 0,255 11.869
8 260 0,14 0,5 0,0028 51,056 0,310 10.172
9 260 0,20 1 0,0050 46,020 0,472 6.5212

3.1. Thi nghiém

Ap dung phan tich S/N trén phin mém
Minitab 16 ta c6 bang phan tich gia tri trung

binh ctia S/N cho mdi mtrc v6i rung dong Vib

va nham bé mit Ra (Bang 5) va d6 thi dap
mg S/N cia cac yéu té theo rung dong (Vib)
va nham bé mit (Ra) (hinh 4).
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Bang 5. Bang phan tich gia tri trung binh ctia S/N cho méi mirc v&i rung déng Vib va nham bé mat Ra

Vib (gRMS) Ra (mm)

Cipdp | vimm/phit) |  f(mm/vg) tmm) | v(mm/phit) | f(mm/vg) t (mm

1 51,08 51,98 50,26 8,43 11,51 9,02

2 48,89 50,29 49,08 8,94 9,58 8,94

3 49,71 47,4 50,35 9,52 5,79 8,93
Mean (m) 49,89 49,89 49,90 8,96 8,96 8,96
Min 48,89 47,4 49,08 8,43 5,79 8,93
m- Min 1,00 2,49 0,82 0,53 3,17 0,03

Thu hang 2 1 3 2 1 3

Do thi S/N cho Rung djng Vib
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b. Nhém bé mét Ra

Hinh 4. Db thi dap ng S/N cta céc yéu tb theo:
a) Rung dong; b) Nham be mat
Rung dong nho nhat khi gia tri trung binh cua
S/N cho mbi muc voi rung dong Vib nho nht.
Tir Bang 5 cho thay théng s6 anh huong dén
Rung dong nhiéu nhat 1a téc do tién dao,
sau d6 1a van toc cat, va cudi cung 13 chiéu
su cat.

Nham bé mit nho nhét khi gia tri trung binh
cia S/N cho mdi muc voi nham bé mit Ra
nho nhat. Tuong tu, véi két qua phéan tich
trong bang 5 thong sd c6 anh huéng 16n nhat
dén do nham bé mat 1a lugng chay dao tiép
theo 13 van téc cat va sau cung 1a chiéu sau
cat.

Thong s6 cong nghé ti uu cho rung dong nhod
nhat 13 vofst, v6i v = 220 m/phat, f = 0,2
mm/vg va t = 1 mm, thong s6 cong nghé tbi
wu cho mon dao nho nhét 1a v, f5t; voi v = 180
m/phut, f=0,2 mm/vg vat=2 mm.

Tir bang ANOVA cho thiy tdc do chay dao (f)
1a thong s6 tac dong 16n nhét dén rung dong,
voi ty 1€ tac dong 1a 70,83%, tiép do 1a van
tdc cat (v) 12 15,08 %, thong s6 kém hiéu qua
nhit 1a chiéu sau cit (t) voi 6,94%. Bdi véi 4o
nham bé mit Ra, van tdc cat (v) va luong tién
dao 13 hai yéu t& anh hudng chinh chiém
44,3 %, trong khi chiéu sau cét (t) chi chiém
2,4% va duoc danh gid 1a yéu t6 it anh hudng
nhat. Nham bé mit tang khi toc do cat va tde
do6 tién dao ting, rung dong khi cat ting khi
tbc do tién dao tang. Do do6, viéc tdi wu hoa
céc thong s cat can tap trung vao vén toc cat
va lugng chay dao dé nang cao chat lugng bé
mdt va gidm rung dong trong qua trinh gia
cong. Mdi twong quan rung dong va nham bé
mat thé hién trong hinh 5. Khi gia cong ché
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tao, rung dong tang thi nham bé mat ting va
nguoc lai, nham bé mit giam khi rung dong
giam. Can lua chon ché do cat phu hop va s

dung vt lidu dao hop 1y khi gia cong co thé
mang lai hiéu qua cao.

Bang 6. Bang ANOVA

Nguon Bac tw Téng binh Binh phuwong Giatri F GiatriP | Swdong gop
do (DF) | phwong (SS) | trung binh (MS) (%)
Rung dong Vib
v 2 0,0000011 0,0000006 2,40 0,294 15,08
f 2 0,0000051 0,0000026 11,10 0,083 70,83
t 2 0,0000005 0,0000003 1,10 0,476 6,94
Nhiéu 2 0,0000005 0,0000002 6,.94
Téng 8 0,0000072 100
S =0,000480740 R-Sq =93,59% R-Sq(adj) = 74,35%
Nhdm bé mit Ra
v 2 0,003654 0,001827 4,92 0,169 44,30
f 2 0,003654 0,049453 133,14 0,007 44,30
t 2 0,000198 0,000099 0,27 0,79 2,40
Nhiéu 2 0,000743 0,000371 9,01
Tong 8 0,95914 100,00
S=0,0192729 R-Sq =99,28% R-Sq(adj) =97,13%
huéng dang ké nhat 13 van toc cat (v) va
noos o luong chay dao (f), voi ty 1€ anh hudng dat
. B 443%, trong khi chiéu sau cat (1) tiép tuc la
%0003 o % yéu t6 kém anh hudng nhat, chi chiém 2,4%.
'}f;o—ooz o.zg Khi gia cong thép c6 do cling cao trén may
& z

0.001

e
[

=]
o
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g V1D [ERMS) s R (T}
Hinh 5. Biéu d6 méi twong quan rung déng
va nham bé mit

4. KET LUAN

Két qua nghién ciru cho thiy toc do chay dao
(f) 1a thong sd tac dong 16n nhit dén rung
dong, véi ty 16 tac dong 1a 70,83 %, tiép do 1a
van toc cat (v) 1a 15,08 %, thong s6 kém hiéu
qua nhét 13 chiéu sau cét (t) v6i 6,94 %. Dbi
voi d6 nham bé mat Ra, cac thong s6 anh

tién bang dung cu cit gém, thong sd cong
nghé t6i wu dé dat rung dong nho nhét 1a
v =220 m/phut, f = 0,2 mm/vg va t = 1 mm.
Tuong tu, dé dat 46 nham bé mat nho nhat,
thong s6 t6i wru 1a 1a van toc v = 180 m/phut,
f=0,2 mm/vgvat=2 mm.

Céc két qua cho thay hiéu qua va tiém ning
khi st dung dung cu cit gbm trong qua trinh
tién thép sau nhi¢t luyén la gidi phap hop ly
va tiét kiém chi phi dé thay thé hiéu qua cho
quy trinh gia cong ché tao truyén thong trén
may mai.
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