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TU KHOA

Luong chay dao;
DG nham bé mdt;
Dién nang tiéu thu;
May tién YAM.

TOM TAT

Dién ning tiéu thy anh huong dén hidu qua san xuat, nhat 1a
trong gia cong san pham. PO nham bé mit san pham 1a thong
s6 hinh thanh do qu4 trinh gia cong va phu thudc nhiéu yéu t6
nhu vét liéu phoi, ché do cit. Trong d6 ché d6 cit 1a nhan t6
anh huong truc tiép dén chat luong bé mit va ning suat gia
cong cua san pham. Bai bao ndy trinh by nghién ctru vé anh
hudng cua lugng chay dao (S) dén chat luong nham bé mat
cla san phém va tiéu thu di€n nang khi tién mat dau trén may
tién YAM. Céc két qua thyc nghiém va tinh toan thé hién mbi
quan h¢ gitra d6 nham (Ra), tiéu thu di€n nang (P) véi thong
s6 lugng chay dao (S), chiéu sdu cit (t), toc dd quay truc chinh
(n), goc nghiéng chinh (). Tir d6, két qua nghién ctru c6 thé
khuyén cdo cac nha san xuét, ché tao khi st dung may tién
YAM chon dugc ving gia cong téi wu dé dat duoc d6 nham
Ra nho nhét va tiéu thu dién niang (P) phu hop khi gia cong

tién mit dau trén thép CT45.

1. GIOI THIEU

Khi gia cong tién mat dau ctia san pham gia
cong, cac yéu t6 nhu vat liéu, dung cu cit va cac
thong s6 ché do cit cia may tién anh huong dén
chat lwong san phidm va hiéu qua san xuat.
Trong d6, anh hudng cia céc yéu td vat liéu,
dung cu cit va thong s6 hinh hoc cua dung cu
da duoc chirmg minh cac yéu td quan trong anh
huéng dén chat lugng bé mit gia cong. Dé ting
chat lugng cia san pham, ngoai yéu tb kich
thudc dam bao phai dat yéu cau vé ki thuat thi
chét lugng nham bé mat va mirc do tiéu hao vé
dién nang luoén dugc dit ra trong mot pham vi

cho phép (Loi et al, 2021, Pong et al, 2022).
Do do, lya chon céac thong s6 cat, dac biét la
luong chay dao (S) dic biét quan trong, nham
t6i uu qua trinh gia cong va dam bao chét luong
ctia san pham tuong duong hodc tot hon so voi
cac phuong phap gia cong truyén thong khac
nhu mai va danh bong (Giang et al, 2023, Thinh
et al, 2017). Piéu d6 cho thdy chat luong do
nham san pham va dién ning tiéu thu 1a nhiing
thong sé can phai tinh todn va nghién ctru dé tbi
vu hoa chét lugng va hidu qua san xuit. Hon
nita, hai yéu t6 nay can duoc nghién ctru cu thé
cho ting loai may gia cong dé phu hop véi
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thong sb riéng cia may. Trong nghién ctru nay,
chung toi tién hanh thuc nghiém va tinh toan
mot s6 thong s6 cho may may tién YAM, dé
dua ra duoc két qua tdi uu vé chat lugng do
nham trén bé mat san phém vat li¢u la thép
CT45 va tr s6 trong tiéu thy dién ning ctia may
nhimg thong s6 ma & cac nghién ctru trude mébi
nghién ctru anh hudng cua cac thong sé dén
nham bé mat vat liéu gia cong (T uan et al, 2021,
Giang et al, 2022). Hai thong s6 d6 nham va
ti€u thu dién nang can dugce tbi vu khi st dung
gia cong trén may tién YAM, mot trong nhitng
thiét bi duoc s dung phé bién trong san Xuét.

2. PHUONG PHAP TiNH TOAN LUQNG
PIEN NANG TIEU THU

Pé xac dinh luong dién nang tiéu thy, hai
dai luong can do dac 1a cuong do dong dién va
hiéu dién thé. Tir d6, cong suat tiéu thu duoc
tinh toan trudc va khi thuc hién qua trinh cit
ctia dao cat. Sau do, chénh léch cong suat duoc
xac dinh. Cong thirc xac dinh cong suat trudc
khi gia cong (Hong et al, 2010, Théng et al,
2013).

Po=~/3 .1o.Uo.Cos ¢, (1)
Po — Cong suat chay khong tai (W)
Io - Dong dién chay khong tai (A)
Up - Hiéu dién thé chay khong tai (V)
Cos @, - Hé s cong suat chay khong tai.
e (Cong suit trong qua trinh gia cong.

Poi = /3 Io1.Uo1. Cos@oi )
Po1 - Tong cong suat khi gia cong (W)
Io1. — Dong dién 16n nhat khi gia cong (A)
Uoi - Hiéu dién thé khi gia cong (V)
Cosoi- Hé sb cong sut khi gia cong.

Trong qué trinh thuc nghiém, khi dién ap
chay 6n dinh, tir cong thic (1), (2) cong suit

ti€u thu trong qua trinh gia cong dugc xac dinh
nhu sau:

P=P,-Po=U."/3.(Ii-1o).Cos@ (3)
3. THUC NGHIEM VA KET QUA

3.1.Vit liéu, cac thiét bi va dung cu 1am thue
nghiém

May tién YAM duogc str dung trong thuc
nghiém, nhu trén Hinh 1. Céc thong sé chinh
clia may bao gdm:

- Céc cap d6 quay cua truc chinh 80 -
1800 vong/phut

- Cép dd dao an ngang tir 0.041 — 0.62
mm/vong

Vit liéu gia cong 1 thép CT45 thanh phan
cacbon cua thép CT45 chiém khoang 0.30%
bao gdém cac cac hop kim khac nhu Mn, P, S..
va c6 do cling cao va chiu ap luc tdt, ung dung
cta thép dung dé ché tao cac chi tiét may nhu
hinh 2

Hinh 2. Dao gia cong va phdi thép CT45.
3.2. Pong ho do dién da ning va may do do
nham

Déng hd do dién da nang co thé do dugc
dong dién, hiéu dién thé, cong suét trong qua
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trinh chay khong tai va trong qua trinh gia cong,
nhu trén Hinh 3.

S e e a= .

Hinh 3. Pong ho do dién da ning
3.3. Két qua do

Bang 1. Két qua do dién ning va 6 nham bé mit khi gia cong tién mat dau (n = 980 vong/phit ¢ = 8°,

S6: 02-2025

D6 nham duoc do truc tiép sau khi gia cong.

Hinh 4. May do d nham Elcometer E224C

- Khoang do: 0-500pm
- Do chinh xac: £ Sum
- B¢ phan gidi:1pm

Thiét bi do do nham 1a Elcometer E224C, nhu
trén Hinh 4, v6i cac thong s6 chinh nhu sau:

t=10.2 mm)
Lwong

TT :)lj':)y I:,ﬁ)n Ui Io I cots(p P¢ 2 (,:,) F(m?) 2 Ra
S) V) (A) @A) (Wh/m*) (Wh/m?)  (um)

1 23140 559 776 043 37398 36 0.001965 1903.22  0.86

1 0.1 2 22927 559 774 041 35005 36 0.001965 1781.43  0.87

3 230.29 559 777 041 356.51 36 0.001965 1814.32  0.90

1 231.13 576 804 042 38335 19 0.001965 1029.65  0.99

2 0.2 2 231.15 5776 8.06 043 395.96 19  0.001965 1063.50 1.01

3 232.13 576 8.07 043 399.37 19  0.001965 1072.66  1.03

1 231.07 583 817 044 411.60 13  0.001965 756.41 1.11

3 0.3 2 231.08 583 819 043 406.17 13 0.001965 746.42 1.12

3 232.02 583 820 044 41645 13  0.001965 765.32 1.17

1 23258 595 838 044 430.72 9 0.001965 547.99 1.71

4 0.4 2 23230 595 838 043 42042 9 0.001965 534.89 1.76

3 23243 595 843 045 449.28 9 0.001965 571.60 1.80

1 23295 6.16 872 043 444.15 7 0.001965 439.51 2.49

5 0.5 2 231.84 6.16 8.68 0.44 445.25 7 0.001965 440.59 2.52

3 23276  6.16 874 0.45 468.06 7 0.001965 463.16 2.55
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S6 liéu thu duogc tir thuc nghiém duoc thé
hién trén Bang 1 va dugc xur 1y, phan tich ¢ Muc
3.4.

3.4. Xir Iy két qua so liéu

3.4.1. Théng sob thi nghiém va kiém tra sé lan
lap lai nho nhit ciia thong so

Qui luat phan bd chuén cua dai lugng do va
s6 1an 1ap lai tdi thiéu cho mdi thi nghiém duoc
xac dinh. Pé dua ra dugc qui luat chuén, tiéu
chuin Person (%) dugc sir dung theo cac bude
nhu sau:(Binh et al, 2017).

i) Chia céac s do duoc cua dai luong dau ra (Y1)
thanh M nhém:

M=14+3,2.Lgn (4)
n - S6 1an thi nghiém tham do (n= 15)
M - S6 nhom
ii) Thong sb giira ciia nhom:
Y =(yiL+Y)/M, (i=1..k)
iii) Sai s6 tiéu chuan thuc nghiém:

s ﬁéni(}” -2 =0

iv) Thong sb %« tinh theo cong thirc

n 2
> (n; —p;n)
Y= it (6)
p;i-n
H = e—?».yn _e—k.yl

H; - Dai luong ngau nhién theo 1y thuyét

Y- Thong s6 nho nhat; y- Thong sb 16n
nhat.

A= —1/§
Lap lai s6 1an t6i thiéu khi 1am thi nghiém
2.2
P= 2 (7

p- s6 lan 1ap lai cho mdi thi nghiém; 7 - chi tiéu
student tra bang; S - phuong sai cia thi nghiém;
A - sai s0 tuyét doi.

3.4.2. Xir Iy két qud khi thuc hién thi nghiém

Tinh ddng nhét ctia phuong sai voi cac két
qué thi nghiém dugc xtr Iy bang phan mém qui
hoach thuc nghiém Statgraphics bang mé hinh
hoi qui. Tinh twong thich mo hinh hdi qui ciing
dugc kiém tra (Léc et al, 2021, Lén et al, 2021).

3.5. Két qua thi nghiém don yéu to

Tir cong thire (6), tiéu chuin 32 dugc xac
dinh bang 5,37 va nho hon tiéu chuan (% =
9,48). Po @0, cac s liéu cua thi nghiém tuin
theo luat phan bé chudn. Tir céng thuc (7), sb
1an 13p lai cho mdi thi nghiém p dugc tinh bang
2,67 va duoc chon bang 3 (Loc et al, 2021).

3.5.1. Anh hwéng ciia lwong chay dao (S) dén
tiéu thu dién nang riéng

T;ong thuc nghiém, luong chay dao dugc
thay d6i ¢ 5 muc nhu sau:

Si1= 0,1mm/phut; S;=0,2mm/phut;

S3=0,3mm/phut; S4= 0,4mm/phut;

Ss= 0,5mm/phut.

Tdc do cat ung duoc c6 dinh & gia trin =980
vong/phut. Goc nghiéng chinh dugc c¢b dinh P
=8 Chiéu sau cat dugc co dinh t = 0,2mm. Két
qua thi nghiém ¢ bang 1 sau khi dugc xu ly
bang chuong trinh xtr 1y s6 liéu Statgraphics (Loi
et al, 2021, Tuan et al, 2021) cho két qua nhu
sau:

- Phuong trinh hdi qui:

P =2633,6 - 9469,07.S + 10320,9.5% (8)

- Tinh d6ng nhét ctia phuong sai theo
Kokhren:

Ge=Sm/ ) Sk ©)

u=l1
Gn = 0,3 1 5

- Phurong trinh hdi qui duoc xéac dinh theo
tiéu chuan Fisher:

S2
Ftt :S_ez (10)
Ftt = 4,17
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- Tinh dong nhét ciia phuong sai:
Gt=0,315<Gp=0,615.

Viéc kiém tra tinh twong thich cua phuong
trinh hoi qui cho két qua Fy < Fy, nén két qua
dugc coi la tuong thich.

b thi tuong quan dé xac dinh dugc mbi
lién hé gitra lugng tiéu thu dién nang voi lugng
chay dao (S) duogc biéu thi trén Hinh 5.

2000
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00

P (Wh/m?2)
=]
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Dién ning tién thu

200

0 0.1 0.2 03 0.4

Liwrong chay dao S (mm/phrit)

0.3

Hinh 5. D) thij biéu thi quan hé giira lugng chay
dao va dién nang ti€u thy.

3.5.2. Anh hwdng cua lugng chgy dao (S) dén
do nham bé mat chi tiét

Véi thong s6 luong chay dao (S), téc do cat
(n), goc nghiéng chinh (¢) dugc gilt nhu trong
Muc 3.5.1 phuong trinh hdi qui dugc xir Iy bang
phin mém Statgraphics dugc thé hién nhu
phuong trinh (11).

Ra=1,129 —3,509.S + 12,571.S? (11)
Cong thirc (9) xac dinh phuong sai Gt = 0,536.

Cong thue (10) xac dinh thong sd theo tiéu
chuan Fisher: Fi = 4,24.

Tinh ddng nhét cta phuong sai Gy = 0,536
< Gp = 0,615. Do do6, phuong sai cua thi
nghiém dugc coi la dong nhat. Vi tinh turong
thich ctia mé hinh, Fy < Fy, phuong trinh hoi
qui (11) dugc coi la phu hop va tuong thich
(Lan et al, 2021).

D6 thi tuong quan giira d6 nham bé mit va
luong chay dao dugc thé hi¢n trén Hinh 6.

0.t
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20
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D¢ nham bé mit gia cong Ra (pm)

0.0

0 0.1 0.2 03 0.4

Lwong chay dao 5 (mm/phiit)

0.5 0.6

Hinh 6. D6 thi biéu thi quan hé giita lugng chay
dao va do nham bé mat.

3.5.3. Thi nghiém va gia tri ma hoa cua thong
s6 dau vio

Cho luong chay dao S, tir phurong trinh hoi
qui (8), (11) va @6 thi Hinh 5, Hinh 6, khi lwong
chay dao ting tir 0,lmm/phat dén 0,5mm/phut
thi tiéu thu dién nang gidm va d6 nham tang lén.
Do vay, khoang bién thién cia lwong chay dao
dugc chon 14 tir 0,2mm/phut dén 0,4mm/phut.

Bang 2. Thi nghiém thong sé dau vao trén may

tién YAM
Cac mirc Ma gia tri Théng sb
S (mm/phnt)
Mirc trén 1 0,4
Mtic co sO 0 0,3
Muc dudi -1 0,2
Khoang bién 1 0,1
thién

3.5.4. Thong so si dung hop ly ciia may tién
YAM khi tién mat dau.

Bang phuong phap qui hoach thuc nghiém
thu dugc v6i phan mém xir 1y s lidu
Statgraphics, mdi lién hé giita cac dai luong
luong chay dao (S), goc nghiéng chinh (¢) va
chidu sau cit (t) dugc thé hién bang phuong
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trinh hoi qui, trong d6 chi ¢6 dai lugng (S) la
thay d61 (Mohd Alai Arziul bin Abdullal, et al,
2023).

- Phuong trinh hdi qui cua dai lwong dién
nang:

P =5894,61+432.¢0 - 6,91.9> —21392.S +
217,05.8.¢ +29831,66.S% - 6956,5.t -
12,75.t.p + 450.t.S + 5896,25t> (12)

- Phuong trinh hdi qui cua dai luong do
nham:

Ra=5.8+0,472.9 + 0,056.9>- 54,7.S -
4,719.8.¢ + 144,66.8°+3,481.t + 0,14.t.p +
17,62.t.S - 9,563.t2 (13)

Vi goc nghiéng chinh (¢) va chiéu siu cét
(t) c¢6 dinh, tir dao ham riéng theo bién dai luong
chay dao (S) cta cong thic (12), (13) va thay S
= 0,27 mm/phit, t = 0,2 mm, ¢ =8° Véi S =
0,27 mm/phtt 1a gia tri dugc xac dinh qua thuc
nghiém véi cac théng sb trén cho ta dai lugng
dién nang va do6 nham nho nhét duoc xéac dinh
nhu sau: Pmin = 478,15 Wh/m® va Ramin =
0,88um. ( Loc et al, 2018).

Bang 3. Mbi tuong quan gitra gid tri d6 nham,
dién nang nho nhat theo ly thuyét va theo thuc
nghiém khi tién mat dau.

Thit ty 1 2
Bidn ni Bé mat
. P 1€n nang ,
Thong so ra nham Ramin
g Punin (Wh/m?)
(um)
T6i wu th
OLIUTNCO 47815 0.88
ly thuyet
T6i wu th
OTUttheo  463.18 0.86
thue nghiém
Sai s0 3.13% 2.27%

Bang 3 cho théy sai s giita tri s6 toi uu theo
ly thuyét va thuc nghiém cua dién ning tiéu thy
14 3.13%, sai sb ctia dd nham gitra tri s6 ti wu
theo ly thuyét va thyc nghiém 13 2.27%. Vi két

quéa d6 phii hop véi cac thong sé chon trong qua
trinh 1lam thi nghi€ém dé cho tri s6 dién nang va
do nham nhd nhat 13 hoan toan la dang tin cay.

4. KET LUAN

Gia tri dién nang (P) va d6 nham (Ra) la
nhirng yéu t6 anh hudng boi luong chay dao S
khi tién mat dau trén may tién YAM. Két qua
cho thiy gia tri cat hop 1y cia may tién YAM
khi gia cong miat dau voi dau phoi thép CT45
thi thong s luong chay dao S = 0,27 mm/phut
v0i dién nang va chit lugng bé mit san pham &
muitc nho nhét Pmin= 478,15 Wh/m? va Ramin =
0,88 um.

Trong nghién ctru van chua thyc hién duoc
cac thi nghiém da yéu t6 cua cac thong sé dau
vao nhu: goc cét cua dao, dung dich nudc lam
mat va cac yéu t6 ngoai vi khac. Huéng phat
trién tiép theo ciia nhom nghién ctu la thi
nghiém anh hudng cua cac yéu td trén dén chat
lwong nhdm bé mit trén san pham khi st dung
tién gia cong trén may tién YAM.
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GENERAL INFORMATION ABSTRACT

Received date: 23/12/2024 Power consumption affects production efficiency, especially in
product processing. Product surface roughness is a parameter
formed by the processing process and depends on many factors
Accepted date: 31/3/2025 such as workpiece material and cutting mode. In which, cutting

mode is a factor that directly affects the surface quality and
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machining productivity of the product. This paper presents a
KEYWORD study on the influence of feed rate (S) on the surface roughness
quality of the product and power consumption when turning the
end face on YAM lathe. Experimental and calculation results
show the relationship between roughness (Ra), power
consumption (P) with feed rate parameters (S), cutting depth (t),

Knife run rate;
Surface roughness,

Power consumption; spindle rotation speed (n), main tilt angle (¢). From there, the

YAM lathe. research results can recommend manufacturers and fabricators
when using YAM lathes to choose the optimal machining area
to achieve the smallest Ra roughness and appropriate power
consumption (P) when turning the end face on CT45 steel.
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