"TT0Z/20/LT Ae3u ded ‘yuex a1l Ul HHNL A3 8uQ) 1€} ‘Wd/ ‘67 x TZ QU ‘Ueq 000°C Ul
"3uQu3 ugAnlL eA Ul BUQY ] Od end TZOZ/6/LT Ae8U 11119-dD/029 ‘9s ueq ienx doyd Aeio

‘UA'NP3°0poeS@ UL IYdde] :[lewq /UANpa opoes udyyiydde) /:dny :93sqapn

"086/18 9€60/858L0T TT60 :dUIIOH ‘TZ6 288E (0220) :Xed ‘€TZ/8SE (0TZ0) :1eoyy uig
‘8uong 1eH yun ‘yui 1yd oyd yueyy ‘0@ oes suenyd ‘Z 20H Iey ‘9nd iyl UgAn3sN ‘9/ 9S
‘0@ oes 20y 1e@ Suoni|

P.ISSN 1859-4190 - E.ISSN 2815-

! d o
<
o
=
N X
-
3
=
o £20¢
o (18)20S
-
o
g X£S5-6182 NSSI '
= 0614-658L NSSI “d

X€55-6182 NSSI 3

061%7-6581 NSSI *d
UANP3°0POES@OJUI :[IBWT  UANP'OPORS//:d1y :PNUSQIM 176 T88€ (0TZ0) :Xed 69T T88E (0TT0) ey uig -

ALISHIAINN OA OVS - TVNANOr JIdILN3IDS “Buonq 1eH Yup “yuig 1y oyd yuey 0K reyl Suonyd op ey ugAnSN Buonp ‘z/ oS 1z 0§ -

° ° "Suona IeH yus ‘YU 1yd.eydiyueys ‘o@ oes Suonyd ‘Z 20H 1gYL 3NQ iYL URANSN ‘97 OS :1 0§ -
W n L \v/ ) . ] u\i
€ v S D) A v @G o i
<

UQ—.— YOHX D.:u zu——.—uz 08 0VS O0H 1¥G ONONEL e
149 -_-w._.

s6 2 (81) 2023




"TT0Z/20/LT Ag3u ded ‘yuex ail ul HHNL A} 8UQD 183 ‘Wd/‘6Z x TZ QY3 ‘Ued 000°C Ul
uoy3 UgANJ] eA Ul SUQy ] g end TZ0Z/6/LT Ae8u 11118-dD/0Z9 9S ueq 1enx dayd Aeio

€207 (18) T 9S ‘9@ 0es 20y 1e@ buenil 26y eoyy nnd uaybN 1yo déy

uA'nNpa‘opoes@udyyiyades :jlewy

UA'Npa-opoes udyyiyadel /:dny :93Sgapn

‘08678 9£60/858.0T ZT60 BUIIOH ‘TZ6Z88€E (0220) :Xed ‘€T2/8SE (02Z0) 1oy} uIG

"8uong teH yun ‘yuri 1yd oyd yueyy ‘0@ oes suonyd ‘z 20H 1yl ‘9n@ iYL UgAn3N ‘9/ 0S Y2 eiG

‘UA'Npa-opoes@udy|iyddey :jlew3 /UA Npa opoes udyyiyddel/:dny :9HSqIAN

‘08678 9560/858£0T ZT60 BUIIOH ‘TT6 288E (0220) Xed ‘€TZ/8SE (0220) H1Boy} UG
‘Buond IBH Yui ‘yur 1ud oyd yueys ‘oG oes Suenyd ‘Z 20H fey] ‘and iyl UANSN ‘9/ S
‘9@ 0eS 20y 1@ SuQNIL

'9G 0BS20Y 1@ BuENJL ‘T4 BUN ‘Z Buel ‘€0¢ 8uoyd
0@ 0eS 20y 186G BuQNAL 90y O NND UIYSN 1Yd def dey uaig ueg

*3H N3ITNILONOQHL

‘UANpa‘opoes udYyIyade} /:dny ugal 0q Sugd 20Np @S Ueq Jenx 1Y nes oeq leg

Jaded jeulio}/84T/|IEIDP/SMAU/UAP 0poes UL Iyddes /:dny 1Yo eip 183 0By ey oeq leq new suepyui@ -z :
78U déd AeSU ul| SUQND A 3)ISGIM U3} NP AED UEP YL} 1Y Gam Suel el naN - SR RILCEE P UeA 1YL 0BG 'SUL
peaH - bueH nyL 1y1 ueoq IS ueq bugni| - BueH ny1 iy1 ueog syl
‘8ue.) ‘0s ‘NA Ay X
/de1 ‘Oryy 10H/iYBU 10H/1y2 d&| ‘0ed OBq/0Bq IBq UL ‘(WBU) BIS 983 UR] 20U BOL| 08I 0BC/0B] IE] €] N2N - i1euoup3 M dey usig ueg B
‘ueq 1e3/ueq
3eNX Ug| ‘UIIA/BUQNI]/UB] JeNX BUN ‘UBA UEN]/Ug UEN]/YDBS U] ‘(LgU) B1S 083 U] :UB UEN|/ydes e| NaN - yuy uep usAn6N g yuy ueAuRAnBN ‘s
"0gq feq 8uo.} UgP Y1} 201P Y| 13 113 Dy} 09y} dax des 20Np opuy Weyy nal| 1eL. 7T o uomzmuwm@ﬂc.___m_;pum%“ o muwﬂwﬂ_ﬂ\%\rmmwﬂ
302 10 8uép 1onp Aeq yuuy dayd oyp 143 1ep yuuy T —— _Le s , - u%zkcsm.m I
Buonyd ‘2nyj3 8ugd dgoy ug| 3uds Op 92 naiq Sueq ‘Ug| 20NY3 Y 09 yue yuly ‘9A yuly doy Suoniy Suod) {BH 200N Ueog e n_ ) v . m oo @, ) ’
‘WOT ]399 Ydg Bugoyy| 993 20 YueYl elyd 26Np 0gq feq Bunp 10U Ueyd ‘uogenb3 d¢oy adAlyrely Sugq 1o Bueokj wieyd 25.1q301d AL TR
oeyy ugos feyd any Suod ‘yuLy Buonyd :(8dr,) yue 2|y Suep 1onp Suep yuip 20Nnp eA3u np ‘Sue ol reyd YUIN UBA 38NU) 1QJ01d 0SSy HUIN UBAIENUN 'S 1'SDd
9A yuly ‘wdg leyd ‘Wdg B4} ‘WG Z 10NP ‘WIDG'Z U] 9] ued dg Jayy ‘1dg alojeg 1dzT 1ses| 3y Suop ueld Buon A5 obN "Iq'joidd0ssy Buomy .\,Am 0BN 'S1'S9d
‘0T DY2 92 ‘el Juoy ‘Suely g enb SUQLY| 18P OP 09 (W6 x TT) 1V ABIS OUpf U3 Aew yuep 20np oeq leg T 206N uep ing g 206N ugA Ing ‘s
‘nes 131A 8ugy 00N} yuy 3ugll BOUY N Nes 1A Bueyy| buenp oq Ugy0id mFEV_ buenp m@m.._..mu
Bug OoNJ} yuy Sugn 383 Wol fnes 1IA Sugl OonJ3 yuy Sugl 9p N9t yuy Sugy Sueq 1914 oeq 1eq g N9N 186 1YL UBANBN 1Q’Joid 0SSy 109 E.._ UANBN 'S 1'$9d
‘nes Yuy Ul 0.0n13 191A U9 BOLP| L tNes Yuy Sl 20113 19IA SUIL 183 WOJ ‘Nes yuy 3Ugl 29013 1IN dey buenp nj ug S EERG W Sl
3un 9p NALL 1A Su9 Bueq 191 OB leq g NN “Yuy UL 9B0Y IIA Sul) Sugq 1914 0eq leq Sunp ION 4 AnyL1y1 Buoniy “iq;joid20ssy AnyL iy Buoniy S1'$9d
‘weyd nep ef Sund 19N ‘Aeyd weyd nep 1oq neyu yoed uesu ‘Sugiysu BH IY] uel] uQjoid30ssy €H YL UgIL"S1'SOd
ur ‘0T Y2 09 ‘|ely JUoj ‘o N} GO+E0 N3 9D 0T NY2 01 ey Juoy ‘SulySu ‘WEp ul eouy AL, NUD g uos UeA yuig uayold UOS UBA YUIG'SL'SD
SuQNU U1 ‘0T NYD 93 ‘eLy Juoy (yuy Bu eA331A Susy) nSu ugsu ey Sugq A Ueog USANGN I jo1d 20ssy A ueoq ughnbN "s1'59¢
Aeq yuuy ‘Buop QT enb Suoyp| oeq eq end g3 wo} unp ION ‘0T Y2 03 ‘el JUOS ‘WEp Ul Je} wol, nyd </ uen Yuiy weyd i@joid UZNL UIW UI=Yd S 1SS
‘leyd 9| ued ‘uaiysu ul ‘6 NYd 09 ‘|ely Juoy ‘eld oey Y21q ueA uel] uqyoid Yai@ ueA :mh._..m._.”mu
2ed end og} 3uQd uenb 02 ‘leyd 9| UBd ‘Wep Ul ‘0T Y2 93 ‘el Juoy (iA 20y ‘wey 20y 1y3 Sugyy) eiIdoejugl 9 Buo ual| yueg 3uqj0id buo —ww_._ Yueg 'H)SL'SO
“eNI8 UeD “WEP Ul “HT NUY2 03 ‘ely 1oy ‘(Yuy Suan eA J31A Susn) NSu ugSu ey Sueq Aeq yuu Oeq leq UL g - cuwx__u“w:ﬂﬁnﬁw_wwmn_ cmw_ﬂ HW&HMMNZIMHMN
(A1 ugnb deo ‘fe3 9p widtyu Ny U} ‘0s eul ‘fey 9p U3 ) uenb oull? _8>§=mz ._owe&.ua% D S e R SRy
02 end 0q 8ugd oyd dayd AeiS 0ay} Wi ued A uenb uenb 03 93 NN uzlysu Ie} 9p 20Ny} yuui 8ugd 3B 4, 5200 N1@j0ld v e =
. . . . . YuIT1eoH uel| *351Q'Joidd0ssy Yur 1goH UBIL "HMS1'SOd
*Buep 20np Suoyy N Ieq 18] 1N3 SuQy| UBOS BO] "LOW UBOS 803 Op 95 uglq ueyd 10N3N "931Sqam T e T )
US43 384U déd 95 BIS 08} 13 UI] UBYd BN Ned N2A 03y} 980y 9 3U3 033 BAS Yulyd Ieyd oeq teq doy Suendy G ™ o SR BUOP IOH Yo 1YY - BUBALN UBA YUIG 'S L'ANON
Sues 01 ‘8uép yuip Sunp Aeq yuLy 25np 1eyd ogq leg "23IsqaM U2} Uy Buoyl IEU dEd eA [lewa ‘IEoy) I 16D - BUONUTIBAFT g . Sa1ca0d AR Sk
05 94 U1l 1y elp un Suoyy 0l 1y3 e1s de3 ‘oeq leq 19N ((Jpd”, BA X20p", 20p',) 3 USIP S|y SUEP 19N UEOS pleoq |eljollp3 W del uaig bugp 1IH W
€0} 9A NS 0kq leg "UANPa 0poes UdLiiydde)//:dny S)Isgam uJl auljuo N3 oeq leq UBYU 1D UEOS BQ| g
"0u 20y eou| weyd ug 43 3eq Buod) 9g SUgd eNYD 20y BOYY NND LRIYSU Yuul ugd Sunyu | Suep ueyu leg -z yue nnH 0bN g YU NDH QBN 'S
o e onp B 18Ny} 9YsN - eoy UEA A IBA Uo.: Wizl Doy Aierasdas ac5yjo W uéos eq] Aynyl W
,m_mp._ c@.mz »Ew_._ﬂ 2Au3 9y8u 8ugd . u%r_. BOH R Buowp @m_._m.: m_.._ou “E@,,m T 2R G 2L 204 I GRRD uaAnBN wiry 1y usANbN ug uANnBN wiy iy udAnBN S L
- 20y 10y BX - 20y 3211 93 YuIy 2N] BUOG - JY3 0D B0y SUQp N| - N3 URIG - URIG DNA Yul| 283 20Ny3 50y L C
eoU okq 1eq 282 Buep UBYU 1D dé "Yuy SuaL e 331A Sush NSU UoSU tey Sueq Anb/os TO Ueqlenx 1o déL g 421ud-ur-103p3, 291N W4 de1 usiq bugy oud W
X . yuig uep o@*ig yul@ uene@ 'sL
20NU [BOSU BA SUOJY © UIA YUIS ©D0Y 0B UIIA 20y ‘Yuis nnd Joru-ur-sonp3 W dé1 usig buos m

u1y3u ‘uglA 3ueld ‘0g ued 90y eoyy eyu Jed end 9y3u 3ugd BA 20y BOY NN UIY3u yuil 3ugd ‘enb 39X 0q 3ugd
URANX 3UQNY} (XEGS-GT8Z NSSI ‘3 ‘06T1-6G8T NSSI ‘d) 9G 0€S 20y 1é@ SuQniL 20y eoyy nnd UAYSN Jyd dep.

0@ 0V 20H G SNONHL 0H YOHN A1 NIHON D dfL.
8109 31341

X€96-518¢2 NSSI 3
061%-6581 NSSI “d



TAR CHI

“n

S NGHENCUUKHONHOC 1O N GISO) VAN

Sé ¥81) 2098

BAHOCISAQ/DO R

I LIEN NGANH DIEN - DIEN TU - TU DONG HOA

Ung dung cac mo hinh tinh toan lwgng tr phoi hop voithudttoan 5 Tran Hoai Linh
one - versus - all dé xay dwng céng cu nhan dang va phan loai
Ung dung x& ly anh va mé hinh faster P-CNN trong hé théng 12 D& Van Binh
chan doan 16i chi tiét san pham co khi Pham Van Nam
Nguyén Van Thanh
Nguyen Huy Nam
Nguyén Van Diing
ng dung hoc sau trong phat hién bénh trén cay lta st dung 19 Trinh Céng Déng
YOLOV5 Mac Tuén Anh
Giap bang Khanh
Nguyén Thanh Huwong
Nguyén Trong Céac
Bui Bang Thanh
Nghién ctru hiéu qua thay thé déong co phong né khéng déng 24 Tran Hivu Phuc
bé 3 pha béng déng co déng bé nam cham vinh ciru khéi dong Tran Thanh Tuyén
trwe tiép Tran Hiru Phan
Nguyén Trong Cac
I NGANH CONG NGHE THONG TIN
Phan I&p ngwoi dung tiém nang cla hé théng hoc trwc tuyén 29 Hoang Thi Ngoc Diép
vuihoc Tran Duy Khanh
Pham Huy Hoang
Tran Dinh Khang
I LIEN NGANH CO KHIi - DONG LU'C
Nghién ctru anh hwéng cla ché dd cat dén dd nham bé mat 37 Mac Van Giang
khi gia cong vat liéu hop kim dong - Crom (C18130) trén may
phay CNC cao toc
ng dung mé phdng sb két hop véi cong nghé Synchronous 44 Nguyén Van Hinh
trong thiét ké va téi wu hda co cdu Cam Mac Van Giang
Nghién ctru khi ddng hoc trén xe 6 t6 50 D& Tién Quyét

Nguyén Lwong Can
Lé Pic Thang

Tap chi Nghién ctru khoa hoc, Truong Dai hoc Sao Do, 6 2 (81) 2023 1




TAP CHi

:

- TEEnemmis, T MHONG SO N
mmmﬁﬁ\- S6 &(81) 2083

Xac dinh théng sé céng nghé may téi wu cho dwdng may 301 55
trén quan diém giam thiéu do trwot trén vai to tam

Nguyén Thi Hién
Ta Van Hién
D6 Thi Tan

I NGANH TOAN HOC

Tinh chét toan tt tich chap clia phép bién ddi Fourier consine va 61
Laplace

Nguyén Kiéu Hién

I NGANH KINH TE

Chinh sach an sinh xa hoi dbi néng dan Viét Nam, kinh nghiém 67
tir Trung Quéc

Giai phap thic day thwc hanh ESG (Environmental - Social - 75
Governance) tai doanh nghiép

Nghién ctru cac nhan té anh hwéng dén thu nhap clia ngueilao 83
déng tai cac khu céng nghiép tinh Hai Dwong

Thuwc trang chuyén ddi s6 nganh ngan hang tai Viét Nam 89

Pham Thi Hong Hoa
Nguyén Minh Tuén

Nguyén Thi Ngoc Mai
Tran Thj Hang

Nguyén Thi Hué

Lwong Thi Hoa

I LIEN NGANH HOA HOC - CONG NGHE THU'C PHAM

Téng hop, nghién clru tinh chat quang hoc va do bén cia té 96
bao nang lwgng mat troi dwa trén vat liéu cluster va perovskite

Pham Thj biép

I NGANH GIAO DUC

Nang cao chat lwgng day hoc cac hoc phan thwe hanh cho sinh 104
vién khéi nganh ky thuat tai Trwdng Dai hoc Sao Do

Pham Thj Hwéng
Nguyén Thi Phwong Oanh
Nguyé&n Thi Héng Nhung

l LIEN NGANH TRIET HOC - XA HOI HOC - CHINH TRI HOC

Tw twédng HO Chi Minh vé sl dung tri thirc yéu nwédc clia xa hdi 111
cil phuc vu sw nghiép khang chién, kién quéc - sw van dung cla
Dang Cong san Viét Nam trong thdi ky dbi mai dat nwéc

Van dung tw twédng H6 Chi Minh vé van héa vao xay dwng 16i 117
séng van hoa cho sinh vién Viét Nam hién nay

Sw van dung tw twéng H6 Chi Minh vé gido duc ctia Pang trong 123
déi moi gido duc dai hoc & Viét Nam hién nay

2 Tap chi Nghién ctru khoa hoc, Truong Dai hoc Sao Do, S6 2 (81) 2023

Pham Van Dw
Vi Van Chwong

Phung Thi Ly

Nguyén Thi Hai Ha

<«




i
I ECONIRENIES

< Nog(81) 2023

I TITLE FOR ELECTRICITY - ELECTRONICS - AUTOMATION

Application of quantum computation models and one-versus-all 5 Tran Hoai Linh
approach to implement multi-class pattern recognition solutions
Application of image processing and faster R-CNN network model 12 Do Van Dinh
in error diagnosis system for mechanical product components Pham Van Nam
Nguyen Van Thanh
Nguyen Huy Nam
Nguyen Van Dung
Using deep learning for rice leaf diseases detection using YOLOv5 19 Trinh Cong Dong
Mac Tuan Anh
Giap Dang Khanh
Nguyen Thanh Huong
Nguyen Trong Cac
Bui Dang Thanh
Effectiveness research replacement of explosion — proof ventilation 24 Tran Huu Phuc
fan asynchronous motor 3 phase by line-start permanent magnet Tran Thanh Tuyen
synchronous motor Tran Huu Phan
Nguyen Trong Cac
I TITLE FOR INFORMATION TECHNOLOGY
Classify potential users.of online learning system vuihoc 29 Hoang Thi Ngoc Diep

Tran Duy Khanh
Pham Huy Hoang
Tran Dinh Khang

I TITLE FOR MECHANICAL AND DRIVING POWER ENGINEERING

Study on the effect of cutting mode to rough surface when machining
copper - chromium alloy materials (C18150) on high speed CNC
milling machines

Application of digital simulation combined with Synchronous
technology in designing and optimizing of the Cam mechanism

Study aerodynamics on the car

Determination of optimal sewing technology parameters for seam
301 from the point of view of minimizing slip on silk fabrics

37

44

50

55

Mac Van Giang

Nguyen Van Hinh
Mac Van Giang

Do Tien Quyet
Nguyen Luong Can
Le Duc Thang
Nguyen Thi Hien
Ta Van Hien

Do Thi Tan

Tap chi Nghién ctru khoa hoc, Truong Dai hoc Sao Do, S6 2 (81) 2023 | 3



~

h sc’iﬁnnc JOURNAL> | (CORYIITERYES
SA0IDOIUNIVERSITY/

< No2(82) 2028

I TITLE FOR MATHEMATICS

Convolution operator properties of the Fourier cosine transform 61 Nguyen Kieu Hien

and the Laplace

I TITLE FOR ECONOMICS

Social security policy for Vietnamese farmers, experience from « 67
China

Solutions to promote ESG (Environmental - Social - Governance) 75
practice at Enterprises

Research on factors affecting the income of workers in industrial 83
zones in Hai Duong province

The current situation of digital transformation of the banking 89
industry in Vietnam

Pham Thi Hong Hoa
Nguyen Minh Tuan

Nguyen Thi Ngoc Mai
Tran Thi Hang

Nguyen Thi Hue

Luong Thi Hoa

I TITLE FOR CHEMISTRY AND FOOD TECHNOLOGY

Synthesis and study of optical properties, durability of solar cells 96
based on cluster and perovskite materials

Pham Thi Diep

I TITLE FOR EDUCATION

Improving the quality of teaching and learning practical modules for 104
engineering students at Sao Do University

Pham Thi Huong
Nguyen Thi Phuong Oanh
Nguyen Thi Hong Nhung

I TITLE FOR PHILOSOPHY - SOCIOLOGY - POLITICAL SCIENCE

Ho Chi Minh's thought on using patriotic intellectuals of the old society 111
to serve the cause of resistance war and national construction -

the application of the Communist Party of Vietnam in the period of
national renewal

Applying Ho Chi Minh's thought on culture to build a cultural lifestyle 117
for Viethamese students today

The application of Ho Chi Minh's thought on education by the Party in 123
the reform of higher education in Vietham today

4 Tap chi Nghién ctru khoa hoc, Truong Dai hoc Sao Do, S6 2 (81) 2023

Pham Van Du
Vu Van Chuong

Phung Thi Ly

Nguyen Thi Hai Ha



LIEN NGANH CO KHI - DONG LUC

Nghién ctru anh hwong cla che d§ cat den do nham be mat
khi gia cong vat liéu hgp kim dong - Crom (C18150)
trén may phay CNC cao toc

Study on the effect of cutting mode to rough surface when machining
copper - chromium alloy materials (C18150) on high speed CNC
milling machines

Tom tat

Mac Van Giang
Téac gia lién hé: macvgiang@gmail.com
Trwéng Pai hoc Sao Do

Ngay nhan bai: 15/02/2023
Ngay nhan bai stra sau phan bién: 31/5/2023
Ngay chép nhan ding: 30/6/2023

D6 nham bé mét 1a mot trong nhivng yéu tb quyét dinh dén chéat lwong san phdm corkhi. Bai bao nay nghién ctru
anh hwéng cla ché dd cat dén d6 nham bé mat khi gia cong vat liéu hop kim déng-Crom trén may phay CNC
cao téc. Két qua nghién ctru cho thay van tbc cat cé mirc do anh hwéng I&n nhat dén d6 nham bé mat, sau do
dén lwong chay dao, tiép dén la chiéu sau cat va mirc d6 anh hwéng clia buéc dich dao ngang téi d nham bé
mat la nhé nhét.

Ttr khéa: Gia cong; ghé dé cat; may CNC; do nham bé mét: s6 vong quay; luong chay dao; chiéu su cat; budéc
dich dao ngang; cao téc; hi quy truc giao.

Abstract

Surface roughness is one of the decisive factors for the quality of mechanical products. This paper studies
the effect of cutting mode on surface roughness when machining copper-chromium alloy materials on high-
speed CNC milling machines. The results show that the cutting speed has the greatest influence on the surface
roughness, then on the feed amount, followed by the depth of cut and the degree of influence of the transverse
feed on the surface roughness is the smallest.

Keywords: Outsourcing; cutting mode parameters; CNC machine; surface roughness; spindle speed; feed rate;

axial depth; step over; high speed; orthogonal regression.

1. DAT VAN BE

Hop kim déng ddng Crom (C18150) nhd vao thanh
phan crom 1% va d&c biét la Zirconium vé&i ham lwong
0,1% da lam cho C18150 c6 tinh chat chat ndi bat xo
v&i déng nguyén chat va hop kim ddng théng thudng
nhw Bréng va Latdng: Pat d6 cing trung binh dén
100HB va van dam bao tinh déo dai (ddng nguyén chat
c6 d6 clrng khoang 40HB), tinh dan dién, dan nhiét,
kha nang chéng oxi hoa, kha nang chéng néng chay,
tinh chiu' @6 mai mon va kha nang tao hinh trong bién
dang ngudi tét. Hop kim C18150 dwoc (rng dung san
xuét nhiéu nhw dién tr& han, céng tac dién, thanh dan
dién, trong linh vwc co khi C18150 dwoc dung dé gia
cbng banh rang, truc vit - banh vit, bac I6t, dién cuwc
may xung dién...

Ngw&i phan bién: 1. GS.TS. Tran Vn Bich
2. TS. Nguyén Van Hinh

Hop kim C18150 c6 nhwoc diém la kha ndng thoat va
gay phoi kém trong qua trinh gia cong, dac biét trong gia
coéng béng phwong phap mai do dé chi phi dung dich
tron ngudi tang cao. Mac khac dung dich tron ngudi sau
khi hét han sir dung bi bién chét gay ra oxi hoa thiét bi
gia céng va tao chéat thai ra khi gia cong ngay cang gay
6 nhiém méi trwéng. Do do, xu hwéng gia cong khd
ngay cang dwoc s dung nhiéu trong ché tao co khi néi
chung va phuwong phap gia céng phay CNC néi riéng.
Dé gia cdng kho dat dwoc d6 nham va do cirng bé mat
clia hop kim C18150 trén may phay CNC theo yéu cau,
ddng th&i han ché chi phi dung cu cat thi can lwa chon
vat liéu dung cu cat dwoc pht I&p Titan nham giam ma
séat gitra phoi va dung cu cét, tao diéu kién thoat phoi,
han ché nhiét phat sinh tai viing cat va tranh gay tac hai
dbi v&i bé mat chi tiét gia cong dé dam bao d6 nham bé
mat va nang suét gia cong can st dung phwong phap
chay dao theo ché d6 cao téc.

Theo [1], trong gia cong cao tbc, tdc d6 chay dao rat
nhanh (nhanh hon ca téc d6 truyén nhiét) nén nhiét cat

Tap chi Nghién ctru khoa hoc, Truong Dai hoc Sao Do, S6 2 (81) 2023 | 37



NGHIEN CUU KHOA HOC

nhanh chéng dwoc tan ra ngoai, phan I&n truyén vao
phoi. Nhiét & ving cat nhé gép phan khéng lam bién
dang phoi, tdng tudi bén cla dung cu cét.

1600,
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Hinh 1. Puong cong Salmon, thé hién anh huéng
clia véan tbc cat 1én nhiét ving cét cta cac loai vét liéu
khac nhau [1]

—

Hinh 2. Sw truyén nhiét trong gia céng cao téc [1]

- Theo [1], V&i dao phay ngén lién khdi pha Titan thi
van téc cat: V = 200+250m/ph.

- Két qua nghién ctru cla [1] cling da dwa ra cong thirc
tinh va chon thong sb ché do cét khi gia cong vat liéu
c6 dd ctrng 100HB ndi chung, trong do:

+ Chiéu sau cat.

t=(0,1+0,2)-L1 (mm) (1

Trong d6: L1 chiéu dai phan cét cua dao.

+ Lwong chay dao rang: Fz = 0,02+0,2mm/rang.

+ Buwdce dich dao ngang.

a_ = (0,1+0,2)-d (mm) )
Trong d6 d: Bwdng kinh cda dao.

Theo [2] nhém tac gia da nghién ctru tdi wu héa ché
do cat khi phay cao téc vat liéu thép C45; trén co sé&
mé hinh toan thwc nghiém véi diéu kién cédng nghé gia
cong cu thé, rng dung ky thuat phan tich phwong sai
(ANOVA) dua ra két qua dy doan dau ra 1a d6 nham
bé mé&t. 'ng dung thuat toan di truyén (GA) dé giai két
qua dwa ra phwong trinh hdi quy thé hién méi quan hé
gitra van tbc cét, lwong chay dao va chiéu sau cat t&i
dd nham bé mat theo phwong trinh hdi quy sau:

R = o 1441 .V—0,3023.F0,3824-t0,0572 (3)
Trong dé:

- Ham muc tiéu 1a d6 nham bé mit: R, (um);

- Van téc cat: V(m/ph):

- Lwong chay dao: F(mm/ph);
- Chiéu sau cat: t(mm).

Nhom tac gia da chi 16 rang voi (3) thi R, = R va
kiém thir da dwoc thuwe hién trong qua trinh thuc té gia
cong so v&i két qua tinh toan 8% va lam co’ s& cho nha

céng nghé ché tao may tra ctru tham khao.

Tuy nhién hién nay chwa c6 cdng trinh nao nghién
ctru vé ché do6 cét khi gia cong hop kim ddng crom
C18150 trén may phay CNC cao téc.

2. MO HINH THU'C NGHIEM
2.1. Thiét bi phuc vu thwc nghiém

- May phay CNC cao téc Mikron Mill S500 cé théng
s co ban: Coéng suéat dong co truc chinh 13,5kW, Sb
vong quay truc chinh t&¢i 42.000vg/ph, lwvgng chay dao
theo cac truc t&i 61m/ph.

- May do d6 nham Mitutoyo SJ-201P.

- Céac dung cu do phuc vu qua trinh ga dét chi tiét gia
céng nhw: Bdng hd xo Mitutoyo 1/100, thwéc do cao
Mitutoyo 1/100.

2.2. Dung cu cat va phai liéu

- Dung cu cat: Trong thuc nghiém st dung 01 dao phay
ngén lién khéi phl hop kim Titan ¢6 Z = 2 me cét cla
hang ‘Sandvik, dwéng kinh d = 4mm, chiéu dai dao
L = 50mm, chiéu dai phan cat L, = 6mm.

- Phéi hop kim déng crom (C18150) da gia céng dat
kich thwéc 200x110x14.

2.3. Xay dwng mo hinh thwc nghiém

- Gi¢i han ham diéu kién: Do diéu kién nghién clru
chwa dap (rng dwoc véi cac mién xac dinh cua bai toan
twong quan héi quy vi trén may phay CNC cao téc céd
van téc cat va lwong chay dao rat Ién, dong co dwoc
diéu khién vé cap téc do 1én quy luat bién thién phirc
tap do d6 bé qua cac yéu tb nhw rung déng, mon va
udn cla dung cu cét, tinh cat got cla vat liéu dao va
phoi, tinh thich trng clia b phan cong tac véi chuong
trinh diéu khién gia cong, khéng s dung dung dich
twdi ngudi.

- Sau khi gi#i han cac diéu kién, tién hanh xay dwng
duwoc so d6 mé hinh nghién clru nhw sau:

Van téc cat
Lugng chay dao

- QUATRINH | D06 nham bé mat
Chiéu sau cat PHAYCAO =
T6C

Budc dich dao ngang

Hinh 3. So'db héa mé hinh nghién ctu
2.4. Lwa chon dic diém diéu khién chay dao

S dung phwong phap chay dao cao téc (High Speed
Machining-HSM) v&i kiéu chay dao theo twong thich
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bé mat 3D Adapter, ché dé cat khdng dbi tai méi vi tri
gia coéng thwe nghiém dé duy tri sw 6n dinh khi xét anh
hwéng clia thong s6 dau vao véi ham muc tiéu (Hinh 3).

3. NOI DUNG THU'C NGHIEM
3.1. Phuwong phap thuwc nghiém

St dung phwong phap quy hoach thyc nghiem trwc
giao cap 1, da yéu t6. Ham muc t|eu la & nham bé mat
c6 méi quan hé vé&i cac théng sé ché dé cat:

R,=(V,Fta) (4)
Trong dé:

- Ham muc tiéu la d6 nham bé mat: R (um);

- Van téc cat: V(m/ph);

- Lweng chay dao: F(mm/ph);

- Chiéu sau cat: t(mm);

- Lwong dich dao ngang: a_(mm)

Théng qua phwong t,rinh héj quy bac Il duwgc xéc’dinh
theo phwong phap t0i wu bé mat dap rng va thiét ké
thwe nghiém Box-Behnken.

3.2. Thwe nghiém da yéu té
- Piéu kién bién cua thdng sé thwe nghiém.
+ Van tbc cat va sb vong quay truc chinh.
V = 200+250m/ph
Theo [3], sb vong quay cla truc chinh twong ng véi
d = 4mm dwoc tinh nhw sau:
m.d
Thay V = 1.000+2.000m/ph vao (5) dwgc:
n = 15.924+19.904vg/ph

®)

+ Lwong chay dao: Theo [3], lwgng chay dao dwoc xac
dinh theo cong thire sau:
F=ZF,n=2F,n (6)

Thay gia tri s6 vong quay n = 15.924+19.904vg/ph
va luwgng chay dao rang F = 0,02+0,2mm/rang vao
(5) duworc:

F = 637+7.962mm/ph

+ Chiéu sau cét, theo (1):

t=(0,1+0,2).6 = 0,6+1,2mm

+ Budce dich dao ngang: thay d = 4mm vao (2) duoc:
a_=0,4+0,8mm

Thuwc té viéc do van téc cat phirc tap hon so véi tinh
toan gian tiép thong qua (5) lén thay bién V nang n
trong (4) dwoc:

R,=(n,Fta) ()

LIEN NGANH CO KHI - DONG LUC

baty = Ra; X1 =n; X2 =F; X3 =t X4= a,
Viét lai phwong trinh (7) dwoc (8):
Y=R =(X,X,X,X)=(nFta) (8)
- D&t cac gia tri bién s6 dau vao (Bang 1):

Bang 1. Bién s6 dau vao

X = 19.904 X,mn = 15.924 X,,=17.914
X, =7962 | X, =637 X, = 4299
X = 1,2 Xy = 0,6 X,6= 09
Xy = 0,8 Xymax = 0,4 X~ 0,6
- Ma hoa gia tri bién dau vao:
Bang 2. M& héa bién dau vao
X, =+1 X, =-1 X, =0
o = 1 = gl X,p=0
Koy = 1 Kooy = -1 X,,=0
o= 1 amax = =1 Xw=0
- Tinh toan sé lan thyc nghiém:
Theo [4], tdng s6 thi nghiém can thyc hién:
N=2+N_+N, @)

Phwong an quy hoach thwc nghiém trwc giao cap I
dwoc dung dé xac dinh gia tri t6i wu cGa ham muc tiéu
v&i sb lwong yéu tb cong nghé k = 4.

Sé thi nghiém & phwong an trwc giao toan phan la:
=16.

S6 thi nghiém thwc hién & diém sao (*): N,=2k=8.
Sé6 thi nghiém thwc hién tai tam: N,=k=4.

Thay céac gia tri cGa biéu thirc & trén vao (9) dwoc tbng
s6 thi nghiém can thwc hién 1a N = 28.

Theo [5]:
- Dang téng quat phwong trinh héi quy cép II:

Yeb,+Y bX 310X X +3 X,
i=1

ij=1

(10)

Trong dé:
Y: Ham muc tiéu la & nham bé& mat va nang suét;
b,: Hé s6 hoi quy bac 0;

b Heé s6 hdi quy bac 1 moé td anh hwdng cla 1 théng
so ché do cat dén ham muc tiéu

b > : Hé sb6 hoi quy mé ta& anh hwéng déng thdi cia 2
thong sb ché do cat téi ham muc tiéu

bL Hé s6 hdi quy bac 2 mé ta anh hwéng cta 1 théng
s6 ché do cét toi ham muc tiéu

X T Bién ma héa anh huéng cla théng sb ché do cat
t&i ham muc tiéu
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- Khai trién phwong trinh (10), dwoc phwong trinh hoi

quy dang chinh tac (11):

Y=b0 +b1X1+b2x2+b3x3+b4x4+b12x1x2 +b13x1x3
+b14X1X4 +b23x2x3 +b24 X2X4 +b34 X3X4+b11xz1
+b22)(22 +b33X23+b44X24

tbc trén may phay CNC tai 28 vij tri.

(1)

Cac murc théng sb ché doé cét (mirc co s&, murc trén,
mdrc dwdi), dwoc thé hién & Bang 3.

Bang 3. Mirc céac yéu té thuc nghiém truc giao cép Il

Sau khi ma héa va tién hanh thyc nghiém gia céng cao

Cac yéu té anh hwéng
Cac muc N F t a
vg/ph | mm/ph | mm m:n Hinh 4. Cac vj tri gia céng thuc nghiém
Ml trén (+1) | 19.904 | 7.962 | 12 | 0,8 | Do kiém tra d6 nham clia mat day va thanh bén tai cac
Mrc co s& (0) 17.914 4.299 0,9 06 vi tri gia céng, xac din’h gia tri d@ nham trung binh tai 28
vi tri thwe nghiém. Két quéa do d6 nham R_ (um) dwoc
Mdrc dwdi (-1) 15.924 637 06 | 04 thé hién trong Bang 4.
Bang 4. Ma tran thuc nghiém truc giao cép Il
Vitri Bién ma hoa Bién thwe
thuwc :‘Igrll‘liém b] X X X X Ra (Hm)
: : ’ 2 . n n(vg/ph) | F(mm/ph) | t(mm) | a_ (mm)

1 +1 +1 +1 +1 19.904 7.962 1,2 0,8 0,41
2 +1 +1 +1 -1 19.904 7.962 1,2 0,4 0,46
3 +1 +1 -1 +1 19.904 7.962 0,6 0,8 0,49
4 +1 +1 -1 -1 19.904 7.962 0,6 0,4 0,54
5 +1 -1 +1 +1 19.904 637 1,2 0,8 0,12
6 +1 -1 +1 -1 19.904 637 1,2 0,4 0,15
7 +1 -1 -1 +1 19.904 637 0,6 0,8 0,21
8 o +1 -1 -1 -1 19.904 637 0,6 04 0,25
9 -1 +1 +1 +1 15.924 7.962 1,2 0,8 0,72
10 -1 +1 +1 -1 15.924 7.962 1,2 0,4 1,07
11 -1 +1 -1 +1 15.924 7.962 0,6 0,8 1,1
12 -1 +1 -1 -1 15.924 7.962 0,6 0,4 1,15
13 -1 -1 +1 +1 15.924 637 1,2 0,8 0,73
14 -1 -1 +1 -1 15.924 637 1,2 0,4 0,99
15 -1 -1 -1 +1 15.924 637 0,6 0,8 1,05
16 -1 -1 -1 -1 15.924 637 0,6 0,4 1,13
17 -1 0 0 0 15.924 4.299 0,9 0,6 2,31
18 +1 0 0 0 19.904 4299 0,9 0,6 1,47
19 0 -1 0 0 17.914 637 0,9 0,6 1,42
20 N 0 +1 0 0 17.914 7.962 0,9 0,6 1,74
21 “ 0 0 -1 0 17.914 4.299 0,6 0,6 1,89
22 0 0 +1 0 17.914 4.299 1,2 0,6 1,81
23 0 0 0 -1 17.914 4.299 0,9 04 2,03
24 0 0 0 +1 17.914 4.299 0,9 0,8 2,20
25 0 0 0 0 17.914 4.299 0,9 0,6 2,22
26 N 0 0 0 0 17.914 4.299 0,9 0,6 2,21
27 0 0 0 0 0 17.914 4.299 0,9 0,6 2,19
28 0 0 0 0 17.914 4.299 0,9 0,6 2,18
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Cac sb lieu dwoc x ly bdng phan mém va phan mém
Design Expert nhdm phan tich cac hé sé cla phwong
trinh hdi quy cap Il, b& méat dap (rng va tdi wu ham
hdi quy. Kiém tra sw c6 nghia cla cac hé theo chuan
Student va sy twong thich cGa phwong trinh hoi
quy so v&i thwe nghiém theo tiéu chuén Fisher [6] la
R? = 96,97%.

0.0825 R 0.9941
Mean 122 Adjusted R* 0.9877
CV. % 6.74 Predicted R* 0.9697

Adeq Precision 35.3524

The Predicted R® of 0.9597 is in reasonable agreement with the
Adjusted R of 0.9877; i.e. the difference is less than 0.2.

Adeq Precision measures the signal to noise ratio. A ratio
greater than 4 is desirable. Your ratio of 35.352 indicates an
adequate signal. This model can be used to navigate the design

Hinh 5. Két qué phén tich tinh tuong thich
ctia mé hinh héi quy

& 8
L
L]

Ll 1 | L T T 1 T
300 200 100 Q00 100 200 300 400

Hinh 6. D6 thi phan bé sai léch chuan
-
-27.08080
+0.002943
+0.000301
+6.96276
| 276210
| +8.74699E-09
| +0.000081

* 54 vang quay truc chinh ¢
* Lugng chay dao
*Chigusducat 0 0 0
* Budc dich dao ngang
* 58 vong quay true chinh * Luang chay dao
* 58 vong quay truc chinh® Chitu sau cat
| +0.000088 *S4 véng quaytrucchinh* Budc dich dao ngang
| +1.13710E-06 " Lugg chaydao * Chitu sau cat
-6.82886E-06 * Lugng chay dao * Budc dich dao ngang

! -0.500000 * Chi2u saugdt * Budc dich dao ngang

| -9.09983E-08, * S&wong quay truc chinh?

: 4.99761E-08' * Lugng chay dao®

[ 444847 *Chidu sdu it

-3,38406( * Budc dich dao ngang®

Hinh 7. Hé s6 héi quy thuc nghiém

Tir két qua phan tich & trén, danh gia mé hinh thuc
nghiém la phu hop. Két qua tinh toan hé sb hdi quy
(Hinh 7).

Thay cac hé sé hdi quy (7) va bién thuc vao phwong
trinh (11) dwoc phwong trinh hdi quy danh gia anh
hwéng cla s vong quay truc chinh, lwgng chay dao,
chiéu sau cat va bwéc dich dao ngang t&i d6 nham bé
mat (12).

LIEN NGANH CO KHI - DONG LUC

R, = -27,08080 + 0,002943.n + 0,000301.F
+ 6,96276.t + 2,76210.a_ + 8,74699.E°.n.F
+ 61.E°nt + 88.E®°na  + 1,13710.E°FLt
- 6,82886.E°.Fa_- 0,5.ta- 9,09983.E%n> -
4,99761.E°.F?-4,44847 1> - 3,38406.a ’

(12)

T Hinh 8 dén Hinh 13 biéu dién méi quan hé gitra cac
yéu t6 clia ché d6 cét dén d6 nham bé mét gia cong.

Nhim bé mit (um)

637 215924

Hinh 8. Bé mat dap tng biéu dién quan hé gita
86 vong quay truc chinh va luong chay dao t&i
dd nham bé mat gia céng

Mhdm b mat (um|
- =

x 16T S48 visng quary truc chink (vg/phl
05 15924

Hinh 9. Bé mat dép (ng biéu dién quan hé gita
806 vong quay truc chinh va chiéu séu cat téi
dd nham bé mat gia céng

Hhirm b et fm)

Hinh 10. Bé mat dap ung biéu dién quan hé giira
s6 vong quay truc chinh va buéc dich dao ngang téi
dd nhém bé maét gia cong

Tap chi Nghién ctru khoa hoc, Truong Dai hoc Sao Do, S6 2 (81) 2023 | 41



NGHIEN CUU KHOA HOC

Hinh 11. Bé méat dap umg biéu dién quan hé giita luong
chay dao va chiéu séu cét téi d6 nham bé mét gia céng

Hinh 12. Bé mét dap ung biéu dién quan hé
gitra lrong chay dao va buéce dich dao ngang t6i
dé nham bé mét gia céng

Hinh 13. Bé mét dap img biéu dién quan hé
gitra chiéu séu cat va buoc dich dao ngang toi
dé nham bé mat gia céng

T cac bé mat dap (rng trén xac dinh dwoc db thj danh
gia anh hwéng cla cac théng sd ché dé cat t¢i ham
muc tiéu.

Nham b matfum)
e

T T T
15924 16819 17914 1BRS 19904

A: 56 viing quay trye chinh (va/ph)

Hinh 14. Bé thj danh gia anh hu’{yng ctia s6 vong quay
truc chinh t&i d6 nham bé mét gia céng

Nhan xét: Phéi trong gia céng cao tbc c6 tiét dién méng
do bwéc dich dao ngang nhé, mat khac trong gia cong
cao tbc lwong nhiét chi yéu duwoc truyén vao phoi
gay ra bién dang nhiét, lam mém, loang phoi, chéng
leo dao va tao diéu kién dé thoat phoi. Trén Hinh 14
khi s6 vong quay truc chinh tang tir 15.924vg/ph dén
16.919vg/ph thi d6 nham tang tw khoéng 2,08 um dén
khoang 2,27um, nguyen nhan du sé vong quay truc
chinh tang nhung sb vong quay chwa da I&n dé sinh
ra nhiét truyén vao phoi, mét phan phoi ltc nay tiép
xUc v&i bé méat da gia cong lam tang d6 nham. Tiép
tuc tang sb vong quay vwot gia tri 16.919vg/ph lén dén
19.904vg/ph thi nhiét dé trong phoi lic nay tang Ién
vwot qua dd bén nhiét cha vat liéu 1én qua trinh thoat
phoi dwoc d& dang, mét khac luc nay tan sb lam viéc
cla 1 rang trén dung cu cat tang Ién lam cho d6 nham
gidm nhanh.

| /’;/ l-_ N \\
. 7y 8 N
AP, \\
£ 16 | //

B: Luging chay dao (mm/ph)
Hinh 15. Bé thj danh gia dnh huéng cua luong chay
dao t6i d6 nham bé maét gia céng

Nhan xét: Trong gia céng cao tbc tan s lam viéc cla
1 rang dao I&n néu nhw buwdc tién nhd thi thoi gian
thoat khdi viung da gia céng Ién do do6 rang dao tiép
xUc v&i ving da gia cong do rung déng cla hé théng
coéng nghé, do bdt phoi tiép xtc lam cho d6 nham téng
nhanh, ngwoc lai khi gia tri budc tién vuot qua khoang
4000mm/ph thi d nham gidm nhanh, ngoai cac yéu té
nhw trinh bay & trén thi mét phan do lweng nhiét vao
phoi I&n 1én va lam qua trinh thoat phoi dwgc thuan
lgi hon.

22 | //-- e -1
7 \

C: Chigu sau cit (mm)
Hinh 16. Bé thi dénh gia dnh hudng cda chiéu séu cat
téi d6 nham bé mat gia cong
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Nhan xét: Khi chiéu sau cat chwa du Ion thi lwe cat con
nho dan t&i nhiét trén phoi nhd, do vat liéu gia céng la
hop kim déng crom lén IGc nay phoi cé tinh déo 1én qua
trinh thoat phoi kho khan, gay tra sat Ién bé mat gia
cong lam dd nham tang 1én, tham chi néu chiéu sau cét
qua nhé thi kim loai khéng tach thanh phoi ma bé mét
gia cong bi bién dang déo ciing lam d6 nham téng Ié&n.
Nguwoc lai khi chidéu sau cét Ién hon khoang 0,87mm
thi lwc cat tang manh sinh ra nhiét trén phoi I&n lam
cho qua trinh boc tach phoi dwgc dé dang lam giam dé
nham bé mat gia cong

Nham bz mat (um)

D: Busdie dich dao ngang {mm)
Hinh 17. Pé thi danh gié &nh hudéng cda budc tién
ngang téi d6 nham bé mét gia céng

Nhan xét: Cach giai thich twong tw nhw chidéu sau cét
khi buéc dich dao ngang con nhé thi d6 nham cao, khi
bwéc dich dao ngang vwot qua gia tri khodng 0,55mm
thi d6 nham gidm nhanh.

Nham bé mat (um)

T T T T T
-1.000 -0.500 0.000 0.500 1.000

Hinh 18. P4 thj tuong quan anh huéng cta sé vong

quay déng co (A), luvong chay dao (F), chiéu séu cat

(t) va buérc dich dao ngang (D) t6i dé nhém bé mét
gia cbng
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LIEN NGANH CO KHI - DONG LUC

Can cr vao d6 déc clha cac dueng (A), (B), (C), (D)
biéu dién cho 4 yéu t6 thwc nghiém thi van téc cét co
anh hwéng I&n nhat t&i d6 nham bé mat cla chi tiét
gia cong, sau d6 dén lwvong chay dao, tiép dén la chiéu
sau cat va mirc dd anh hwéng téi d6 nham cla bé mét
gia cong cla bwéc dich dao ngang la nhd nhét.

4. KET LUAN

- Két qua nghién ctru cho thay van tbc cat co anh
hwdng I&n nhat t&¢i d& nham bé mat cda chi tiét gia
cobng, sau d6 dén lwong chay dao, tiép dén la chiéu
sau cat va mirc d6 anh hwdng téi d6 nham clia bé mat
gia céng cla buwéc dich dao ngang la nhé nhéat.

- Xay dwng dwoc phwong trinh hdiquy bac Il (phwong
trinh 12) va cac dd thi dé tr d6 phan tich dwoc anh
hwéng cla cac théng s6 ché d6 cét téi d6 nham bé
maét chi tiét.

- Két qua nghién ctru nay cé thé 1am tham khao dé tinh
chon ché d6 cét cho pht hop v&i d6 nham yéu ciu cua
chi tiét khi phay cao téc hop kim ddng-Crom (C18150)
trén may phay. CNC cao téc.
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