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TOM TAT
Hién nay tai Truong Dai hoc Hai Phong, Phong Pao tao dugc giao nhiém vu quan ly hd so van béng
chimg chi, chimg nhan (VB,CC, CN) dugc cip cho hang nghin dbi tugng. Viéc quan Iy chu yéu bang
phuong phap thi cong nén cong tac thong ké, bao céo, tra ciru thong tin, xac minh VB, CC, CN gip nhiéu
kho khan. Dé h trg quan ly thong tin VB, CC, CN giup cho viéc tra cltu tryc tuyén, tham dinh, chéng st
dung vin bang chimg chi, chimg nhan gid, chung t6i dé xudt trién khai nghién ciru dé tai: “Xay dung Hé
thong hd trg quan 1y thong tin van bang, chimg chi, chimg nhén tai truong Pai hoc Hai Phong”.
Tir khéa: Vin bang, ching chi, chimg nhan, phin mém quan Iy.

BUILDING A SUPPORT SYSTEM FOR INFORMATION MANAGEMENT OF DEGREES,

DIPLOMAS AND ERTIFICATIONS AT HAIPHONG UNIVERSITY

ABSTRACT

Currently, the Training Department at Haiphong University is tasked with managing the records of
degrees, diplomas and certificates issued to thousands of subjects. The management mainly by manual
methods should make statistics, reporting, information lookup and verification of documents face many
difficulties. In order to support degrees, diplomas and certificates information management to help
online search, evaluation, and combat the use of fake degrees, diplomas and certificates, we conduct a
research on the topic: “Building a support system for information management of degrees, diplomas
and certifications at Haiphong University ”.

Key words: degrees, diplomas, certificates, management software

1. PAT VAN PE

m¢& rong sy hién dién trong hau hét cac linh
Trong xu hudng ciia thdi dai hién nay, vuc trong doi song, chinh tri, van héa, xa
hoi. Tai truong Dai hoc Hai Phong cong

viée ap dung khoa hoc cong nghé vao tat ca
cac nganh nghé, cac linh vuc cua doi séng
x3 hoi 1a mot trong nhimg nhu cau thiét yéu
mang tinh khach quan. Cac ung dung cua
cong nghé thong tin da va dang ngay cang

tac quan 1y thong tin van bang, chimg chi,
chung nhéan (VB, CC, CN) cua cac khoa
sinh vién, hoc vién tir nam 1959 dén nay

dugc giao cho don vi chitc nang 1a Phong
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dao tao. Qua thoi gian, khi s6 lugng sinh
vién ting dan theo cac nam thi viéc luu trix
thong tin, cip phat VB, CC, CN gip nhiéu
kho khan dac biét trong viéc tra ctru thong
tin, cap ban sao, tham dinh VB, CC, CN
khi d6i tuong su dung VB, CC, CN ¢6 nhu
cau. Cho dén thoi diém hién tai, Truong
Pai hoc Hai Phong cho dén thoi cap phat
tong sd 71.000 gdbm Vin bang tot nghiép,
Chimg chi, Ching nhan cho ddi tuong
nguoi hoc. Thoi gian qua, cac hoat dong
quan 1y sao in, cdp phat VB, CC, CN dang
duoc tién hanh mot cach thu cong; cac hoat
dong cong khai thong tin VB, CC, CN dang
duoc thuc hién qua viéc cong khai thong
tin dudi dang céc tép tin qua cong thong
tin dién tor Nha truong dan dén cong tic
théng ké, bao cdo, tra ctru thong tin, xac
minh VB, CC, CN gip nhiéu kho khin.
Bén canh d6 thong tin trén cac VB, CC, CN
da va dang dugc cép hién van con sir dung
mot s6 thong tin phai dang ky ban quyén
(font ma vach) nén hang nam phai chi méot
khoan kinh phi khong nho cho hoat dong
nay hoac phai dung ban dung thir nén tinh
chuyén nghiép khong cao. Trén thé gioi da
c¢6 nhiéu hé thong quan 1y thong tin VB,
CC, CN da va dang duoc st dung trong qua
trinh didu hanh tac nghiép tai cac don vi ¢6
quy md vira va 16n. C6 thé ké dén cac He
thong quan 1y thong tin chimg chi IELTS
ctia Britishcouncil , Hé thong quan 1y thong
tin chiig chi Certiport cua Pearson ,... Cac
hé thdng nay duoc sir dung boi hau hét doi
ngll nhan vién quan ly dao tao tai cic co
quan t6 chirc ma vai tro cta cac hé thong
nay dugc coi 1a mot kénh x4c minh chinh
thong d6i véi nguoi sir dung lao dong trén
toan thé giéi. Tai Viét Nam di c6 mot sb
don vi dao tao 4p dung thanh cong céac
mo hinh nay nhu: Trudng Dai hoc Kinh té
Quéc Dan , Truong Dai hoc Can tho, Cuc
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Quan 1y chat luong ctia B gido duc va Pao
tao ,...Tai truong Pai hoc Hai Phong, chua
c6o mot hé théng nao hd trg dﬁy du cac chirc
nang quan ly, tra cuu thong tin VB, CC,
CN cua sinh vién, hoc vién truc thuoc Nha
trudong. Nhan thiy tdm quan trong cua hé
thdng quan 1y trong cic hoat dong nghiép
vu lién quan dén cap phat, tra ciru va luu trix
VB, CC, CN, nhét la trong giai doan nha
truong dang trién khai nhanh va manh tmg
dung Cong nghé thong tin (CNTT) vao cac
hoat dong to chtic quan ly dao tao, Pang
uy, Ban gidm hi¢u, Hoi déng Khoa hoc Nha
truong di to chirc xét duyét va cho phép
nhom tac gia thuc hién nghién ctru nay. Voi
muyc tiéu trd thanh kénh cung cap thong
tin chinh théng cua Nha truong, dé viée
quan ly dugc thudn lgi va hiéu qua, sau khi
nghién ctru, phan tich mé hinh nghiép vu
cac quy trinh cap phat, tra ctru, luu trir va
tham khao mot s hé théng da duoc trién
khai, nhom da xay dung mot hé thong hd
trg quan 1y thong tin van bang, chimg chi,
ching nhan tuong d6i hoan chinh véi cac
cong cu hd tro can thiét tranh viéc phai str
dung san pham cua nha phat trién g dung
bén thtr ba, giup giam thoi gian, cong suc
cho cic tac vy hanh chinh, dong thoi cai
tién viéc luu trit h so va hiéu suét ciia qua
trinh cép phat, tra curu, thAm dinh.

2. PHAN TiCH HE THONG

2.1 Quy trinh hién tai

Sau mdi dot thi, ky thi hodc sau mdi
nam, nhitng hoc vién, sinh vién dat s€
cap ching chi, chimg nhan hodc bang t6t
nghiép, nguoi quan 1y hd so chimg chi,
chtng nhan, van bang tt nghiép phai luu
lai céc tai liéu lién quan va cac thong tin
ctia mdi hoc vién, sinh vién dugc luu theo
dot hodc theo 16p trén céc tép tin excel



hodc pdf. Vi vay, khi luu trit thong tin s6
lwong 16n hay ¢6 sy nham 1an vi sb luong
tép tin qua 1én. Tham chi, d6i khi con bi
mat mat thong tin do mat tép tin. Trong
qua trinh quan 1y, khi nguoi quan Iy mubn
tim kiém hodc thong ké thong tin vin
béng theo ho tén, nam tbt nghiép, h¢ dao
tao... thi ho phai tim kiém rat thu cong,
mat nhiéu thoi gian va cong strc. Hé thong
ma vach dugc st dung trén cac ching chi,
ching nhan, vin bang dang st dung bo
phong chir barcode (https://www.dafont.
com/barcode-font.font) ctia nha phat trién
phan mém bén thir ba véi kha ning tuy
bién thong tin bi gidi han. Bén canh nhu
cau cia nha truong thi cic doanh nghiép
cling mong mudn c6 mot hé théng dé kiém
tra thong tin vin bang, ching chi, ching
nhén cua cac ddi tuong hoc vién, sinh vién
khi di xin viéc. Tir nhirng thyc té trén, dat
ra bai toan xy dung hé théng hd trg quan
Iy thong tin van bang, chimg chi, chimg
nhan vé&i nhitng ndi dung sau: Dé xuét giai
phap va xay dung hé théng ma vach 128
bit theo chuan ma vach qudc té dudi dang
b font chir barcode thich hop dé cai trén
moi hé diéu hanh Windows; Xay dung co
s¢ dir liéu vé thong tin van bang, chimg
chi, ching nhan tai truong Pai hoc Hai
Phong; X4y dung phan hé Back-end dé
quan 1y viéc cap phat VB, CC, CN; Xay
dung ung dung Front-end tra cuu tryc
tuyén théng tin VB, CC, CN.

2.2 Yéu céu véi hé thong

Dua trén quy trinh va yéu cau thyc té
trong cong tac quan ly, ing dung hd tro
quan ly thong tin VB, CC,CN tai truong Dai
hoc Hai Phong hudng td1 muc dich dép ting
nhiing yéu cau vé quan 1y, luu trit thong tin
ctia cac nhom ddi tugng ngudi ding; Quan
1y, luu trlr thong tin vé VB, CC, CN: Ho

tén, gidi tinh, ngay sinh, 16p, ma, loai, sb
hiéu, s vao sd, hinh thirc dao tao va nam...;
HO trg quy trinh ma héa thong tin VB, CC,
CN duéi dang Barcode hodc QR code; H6
trg chlrc ning tra ctru, tiép nhan yéu cau
xac minh, yéu cau cap lai va cac chirc ning
béo céo thdng ké theo nghiép vu dic trung.

2.3 Tac nhan tham gia hé thong

Céac tac nhan tham gia vao hé thong
bao gém:

- Ngwoi dung binh thuwong: 1La ngudi
dung khong dang nhap, chi tra ctu thong
tin. Sau khi ding ky hodc dang nhap,
nguoi dung binh thuong s€ tr¢ thanh cac
tac nhan khac dya trén quyén duoc cap.

- Qudn tri hé théng: Nguoi quan tri
chung vé hé théng.

- Chuyén vién Phong dao tao hodc
twong dwong: Tac nhan chiu trach nhi€ém
quan ly va van hanh cac hoat dong nghiép
vu lién quan dén luu trir, cap nhat thong
tin VB, CC, CN.

- Lanh dao Phong dao tao hodc twong
dwong: Thura 1énh Hi¢u truong hoac Pho
Hi¢u trudng phu trach Pao tao, 1anh dao
phong thuc hién céc thao tdc duy¢t thong
tin VB, CC, CN va két xut bao céo théng
ké khi ¢6 nhu cau.

- Ban gidm hiéu: Gui yéu cau va tiép
nhan bao cao thong ké.

- Hoc vién, Sinh vién: La dbi tuong
duogc hé thong cép thong tin thanh vién dé
c6 thé dang nhéap vao hé théng thuc hién
cac chuc nang lién quan dén dé nghi cép
phat méi, cap phat lai, tra ctru théng tin
chi tiét vé VB, CC, CN.

2.4. M6 hinh nghiép vu

Heé thdng hd trg quan 1y thong tin VB,
CC,CN duoc thiét ké cho nhiéu ddi twong
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su dung, theo hai huéng ung dung khac
nhau. Vé hudng ng dung tha nhét, phuc
vu cho viéc quan 1y cac quy trinh xt 1y
viéc cAp phat va luu trit hd so VB, CC,CN.
Ung dung thir hai 1a g dung trén website,
mot hé théng thong tin dwoc xdy dung
thong qua moi trudong mang may tinh dé

Lénh dao PRT

UCD1. Ding nhip.

extension points

UC10. Bing xust

extension points

iC12. Tra cifu théng tin theo mé vact

extension paints

UC13. Tra cifu thong tin 56 higu

UC14. Tra cifu théng tin theo ma QR

UC03. Tiép nhan théng tin cip VB.CC.CN

UC08. Quan If phdi VB.CC.CN iE

tich hop, phan phdi va truyén tai thong tin
tryc tuyén qua mang internet. G6i dich vu
nay phuc vu tra ctru thong tin VB, CC,CN
va cung cip dich vu ding ky cip phat ban
sao VB, CC,CN. M6 hinh nghiép vu cua
hé théng duoc mo ta qua luge do ca sir

dung téng quat nhu sau:

UCDS. Quan 1§ théng tin Ching chi

xtension point:

extension points
UCD6. Quan I théng tin Chitng nhin

UCD7. Gifi théng tin cip VB.CC.CN

extension points

w

w

Hinh 1. Biéu d6 ca sir dung tong qudt

Trong d6, ngoai chirc ning tra ctru c6
thé khong can dang nhap con lai cac chirc
ning khac déu yéu ciu ngudi dung phai
xac thuc danh tinh nhim dam bao tinh

chinh xdc va bao mat cua dir li€u cap nhat
vao hé thong. Cac chuc nang ctua hé thong
duogc chia lam hai nhém tuong img véi hai

phan hé chinh cta hé thng theo bang 1.

Bang 1. Danh muc ca sir dung trong hé thong

Phan h¢ tra ctru (Front-end)

Phan hé quan tri(Back-end)

UCO1. bang nhép UCO1. bang nhap

UCO07. Giri thong tin cip VB,CC,CN UCO02. Quan ly nguoi dung

UC10. Dang xuit UCO03. Quan ly danh muc

UCI2. Tra ctru thong tin theo ma vach | UC04. Quén ly thong tin Vin bang

UC13. Tra ctru thong tin theo sd hiéu UCO05. Quan ly thong tin Ching chi
UCO06. Quan ly thong tin Chirng nhan
UCO08. Quan ly phoi VB,CC,CN

UC14. Tra ctru thong tin theo md QR | UC09. Tiép nhan thong tin cip VB,CC,CN

UC10. Pang xuét

UC11. Quan 1y bao cao thong ké

6 TRUONG PAI HQC HAI PHONG




2.5 M6 hinh ma héa ma vach

Ma vach 1a mot phuong phép luu triv
va truyén tai thong tin bang mot loai ky
hiéu ma cac may quang hoc c6 thé doc
dugc. Ma vach mang mot s6 thong tin 6 thé
dung 1am khoa dé truy xuat cac thong tin chi
tiét cua cac ddi tugng luu trir. Mot s6 loai
ma vach ¢ thé mang kha nhiéu thong tin.
Thong thuong, ma vach dugc trinh bay theo
do rong (cua cot hay vach), sy thay ddi
trong d6 rong cuia vach va khoang tring biéu
dién thong tin s hay chir s6 dudi dang ma
may c6 thé doc dugc. Tuy theo luong thong
tin, dang thtrc thong tin dugc ma hoa cling
nhu muc dich sit dung ma nguoi ta chia ra
1am nhiéu loai, trong d6 c6 cac dang thong
dung nhu: UPC, EAN, Code 39 hay Code
18,...Tuy nhién cac mau ma vach trén déu
¢6 chung diém han ché d6 1a kha ning
mang tin boi kha ning biéu dién thong tin
mét chiéu. Cac ma vach truyén théng co
cac duong vach thang dai mot chiu va chi
c6 thé luu giir 20 sb chir sd, trong khi cac
ma hai chiéu c¢6 thé luu giir thong tin hang
ngan ky tu chit s6. Giai phap sir dung mé
hinh m3 hoa thong tin hai chidu hay con
goi ma QR ngay nay dugc su dung trong

—1 SEL
Pasterns

nhiéu linh vuc nhu kinh té, y té va ngay
ca trong gido duc. Chi can dung dién thoai
thong minh hodc thiét bj doc ma vach QR
ta c6 thé c6 duoc dang thong tin hoan chinh
ctia d6i twong duoc ma hoa[4].

ITDRRATANA =

1234567890125

Hinh 2. Md QR va md vach truyén thong
(BarCode)

Pinh dang cho ma QR vd&i cac thanh
phén thong tin quan trong dé do tim, nhan
dang va giai ma QR. O day c6 mot sb
thong tin quan trong nhu hinh 3:

- Position Detection Patterns:
nhén dién vung chira ma QR.

Giup

- Format Information & Version
Information: Nhan di€n phién ban va dinh
dang chuén dé giai ma.

- Timing Patterns: Canh khung dé tach
cac vung dir liéu va ma stra 16i.

- Alignment Patterns: Giup can chinh,
hiéu chinh ma QR trong cac truong hop bi
X0ay, bién dang,...

- Data and Error Correction Codewords:
Chura dit liéu va cic ma stra 16i.

4—— Qict Zong

Posimion Detecrion

o Separarors for Poislion | Funciion
Dictection Patbterns Pabcrei

L T Symbal
= Timing Pattcras =

—d— Alignment Patierms

_h—"*Format Information

———*Version Informasion Encoding
Regaon

T Data and Error
Correchon Codewords

Hinh 3. Cdu triic md OR
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C6 40 phién ban khéac nhau cua ma QR
tir phién ban 1(21x21), 2(25x25) dén phién
ban 40(177x177)[4]. Kich thudc cang lon
thi kha ning mang tin cang nhiéu. Qua
trinh tao ma QR co6 thé dugc tom tat qua
cac budc: Tao chudi nhi phan, tao bd ma
stra 161, chon mau mit na t6t nhat.

Tao chudi nhi phan: bao gom dit lidu
va thong tin vé ché d6 ma hoa, ciing nhu
d0 dai cua dir liéu. Cac budc thyc hién:

Budc 1. M3 hoa bd chi ché do (Mode
Indicator).

Budc 2. Ma hoa do dai cua dir licu.

Budc 3. Ma hoéa dir liéu.

Budc 4. Hoan thanh céc bit.

Buéc 5. Gisi han chudi thanh cac
chudi con 8 bit.

Bude 6. Thém céac tir vao cubi néu
chudi qué ngan.

Tao b ma sira 16i: Trong ma QR chua
bd ma stra 16i. Cac khdi dit liéu du phong
dam bao rﬁng ma QR van duoc doc cho du
c6 mot phén khong nhan dién dugc. Ma
QR st dung bd sira 16i Reed-Solomon.
Cac budc thuc hién:

Budc 1. Tim ra ¢6 bao nhi€u ma stra
161 can duoc tao.

Budce 2. Tao mét thong dié€p da thirc.

Budc 3. Tao bd tao da thirc.

Chon miu miit na tot nhat: Sir dung
mo hinh mat na cho phép tao ra 8 ma QR
khac nhau va sau d6 chon mdt trong s6 d6
s& dé dé dang nhat cho mot dau doc QR
khi quét. Mdi mé hinh mit na tao ra mot
ma QR khac nhau. Sau khi tap ra cac ma
QR khac nhau trong ndi bo, né cung cip
cho méi mot ma QR mot s6 diém xur phat
theo cac quy tic quy dinh trong tiéu chuan
mi QR. Sau d6, cho ra mi QR ¢6 s6 diém
t6t nhat. Cac bude thyuc hién:
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Budce 1. Tao ma QR.

Budce 2. Thém thong tin Loai.
Budc 3. Thém thong tin Phién ban.
Budc 4. Thém dir li¢u Bits.

Budc 5. Hoan tit ma QR.

3. THIET KE HE THONG

3.1 Thiét ké kién tric hé thong

‘ Tang giao dién ‘

I

Tang nghiép vy

L

Tang di¥ ligu

f

_—

Hinh 4. Kién triic hé thong

Tang giao dién: 1a nGi chira nhing giao
dién nhu mot nat bam, khung nhap, menu,
hinh anh... né6 dam nhiém nhiém vu hién
thi dir liéu va giip nguodi dung tuong tac
v6i hé théng.

Tang nghiép vu: 1a noi tiép nhan nhimng
yéu cau xir Iy duoc gui tir ngudi ding, no
s& gdm nhiing class/ function xtr 1y nhiéu
nghiép vu logic gitp lay dung dit liéu thong
tin can thiét nho cac nghiép vu tang dit liéu
cung cp va hién thi dit liéu d6 ra cho ngudi
ding nhd 16p tang giao dién.

Tang dit lidu: 14 noi chira nhitng nghiép
vu tuong tac voi dir liéu hodc hé quan tri
co so dir licu (mysql, mssql... ); n6 s€ bao
gdm cac class/function xir Iy nhiéu nghiép
vu nhu két ndi database, truy van dit liéu,
thém — x6a — stra dir liéu. ..



3.2 Thiét ké co s& dir liéu

ThongTinVanBang
DMLoaiBang
g1 VanBanglD:uniqueidentifier SinhVien
91 LoaiBanglD:uniqueidentifier [1 MsSV:Siring
[ TenLoaBang:Siring [1 LoaBangD:uniqueidentifier & T_-ISSV:Str.\r‘g
O Themi) [1 KhoalD:unigueidentifier 1 NZ:?Z:::EE:;UW
O s [1 HinhThucDaoTaolD:uniqueidentifi — i
& You) [1 BacDaoTaoDD:uniqueidentifier 4;_1 s
1 SoHiewint O Themi)
[1 SovaoSo:nt O Sua
[1 NamTh:int O oa()
& Them)
& Sual)
& Xoai)
DMHinhThucDaoTao
DMKhoa
g1 HinhThucDaoTaol uniqueidentifie T
[1 TeainhThucDacTao String g1 KhoaD:uniqueidentifier
N T [1 Tenkhoa:String
4 (
& su g1 BacDaoTaoD unigusidentiie ¢ e
& oal 1 TenBacDaoTao :Siring & s
- N  Yoa()
 Themi)
< Sual)
O Xoal)

Hinh 5. Biéu dé 16p hé thong

Biéu do 16p hé thong bao gém ba mdi 16p déu co cac phuong thic co ban
16p chinh: Thong tin vang bang, Thong nhu: Thém, Stra, X6a. Ngoai ra véi mi
tin chirng chi, Thong tin chung nhan. 16p cu thé con ¢ nhitng phuong thirc
Cung v6i do6 1a cac 16p danh muc phu trg riéng nhu: Tim kiém, Thong ke, ...
b sung thong tin cho ba 16p trén. Trén 3.3 Thiét ké giao dién

TRA CUU VAN BANG TOT NGHIEP / SEARCH DIPLOMA
Vul Iéng nhdp thdng tin / Please enter Information

| Hndp md vach £ Enier barcode I

| Hndp 54 hidu bdng / Enier certificate number I

Hinh 6. Phac hoa giao dién chirc nang tra ciu theo ma vach hodc 56 hiéu bdng

‘ <> Thim Van 88ng [ T vl Fibo skl wiin 5% nghbp ]
ST Hg Mgy ol GG D 05 of giub vif agnR LogiBdng Hnhthizdletge  BrdioRe  SSkifw Sedass R T
u ] — — I I[ Il I ] -

L wewgeWmbng  0EISER ooV L2343TE0 [c:ay @i cangLip #4891 He LO% 56 2Deafzeny s [@]
2 ooy 2W0ENEEE  om 123 (g E] i Gy 4 Byl ipe LUECR.cks o L7 (&)
3 amc 4RSS oo o= eorT aia i@y wiCaoolng LIS S62EE20L o [@)
4 Hedig Ty [elio=nioc ) L2BEISAET ozl [c=] [ebiita) HiCopOdmg  BMOBA S 236142017 WLy @]
3 Heg Ty CROISIE  dom  L23GISAR @uTT ) i@y 4l Hge L0336 2senizey s (@)

Hinh 7. Phdc hoa giao dién hién thi théng tin Vin bang
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4. CAI PAT HE THONG

4.1. Céc chirc nang duwgc xay dung

Hé théng dugc xay dung trén nén tang
NET Framwork, sir dung cong ngh¢ Web
va mo hinh 1ap trinh MVC, nguoi dung
thao tac voi ing dung thong qua céc trinh
duyét. Dua trén ¥ tudng ciia mo hinh kién
truc Microservices (cac dich vu nhd), tng
dung dugc tich nho chic nang tuy muc
dich, nhd d6 co thé sir dung lai cac ung
dung c6 san hodc ung dung cua bén cung
cap thtr 3. Dé phat trién hé thong nay,
chung toi da xac dinh cac chirc ning can
thiét, tir 46 xay dung cac mo-dun tuong

ME i hgurs Dung Sdo Nép

aGiia LY Vidr| 1
oz denf Qs T .

Chon nhém

Mhdm quyn | Chirc Hling

ung theo chire nang. Cac mo-dun da dugce
xdy dung nhu sau:

Mé-dun phin quyén hé thong: Mo-
dun nay phan quyén truy cdp ctia ngudi
ding trén timg chtc ning cta hé thong.
Mobi ngudi dung khi dugc khéi tao sé
thugc vé tac nhan nguodi ding véi cac
quyén xem dir liéu. Ngudi quan tri s& thuc
hién cdp quyén trén timg chirc ning ciia
hé thong cho timg ngudi ding duoc phan
cong trach nhiém cu thé trén hé théng. H¢
thong dinh nghia quyén trén timg nhém
tai khoan va tai khoan tuong ing véi cac
tac nhan trong hé thong.

P

Chi Telft Quiyn TruyCip | Thim | Sim

¥ | Thém khda Hoc
Thelem Lo Hip:
T ME Hoc ¥ién
Danh Séch Hoc vién
Danh Sich Theo Lip + o < +
Sira M3 Hoc Vidn
W Hoc ik
Import Excel Hoc Vién

oy |-

Hinh 8. Danh séach quyén theo nhém nguoi ding

MEGLY | Ha Tén

| Phén QuyEn Theo Nhém Nhdm Gido Ly Vién R
Phén QuyEn Thii Céng |1 yeri] =]

GLW0OO1  Nguyén Thi Thign Thanh

Chi tigt quyén

_’Tru c3p | Thém | Sira ¥da IA
[=1 [l

Y
[C] []

EE

Il

I

Thém Khoa Hoc

Thém Ldp Hoc

Tao M3 Hoc Vién

Danh Sach Hoc Vién

Danh Sach Theo Ldp v v W W
Sira M3 Hoc Vién

¥da Hoc Vién
Import Excel Hoc Vién

Danh Sach Nghi

Hinh 9. Danh sach quyén theo nguwoi diing

Mo-dun import dit ligu: Mo-dun dung
dé import dit liéu v6i s lwong nhidu bang tap
tin excel. Nhimg danh sach can import gdm:

+ Danh sach hoc vién da tot nghiép:
Sau mdi dot xét tdt nghiép, nhitng hoc vién
dugc cong nhan t6t nghiép s& duoc cap
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s6 hiéu bang. Danh sach Sinh vién da tot
nghiép s& duoc cip sb hiéu bang, cac thong
tin ctia hoc vién ghi trén bang t6t nghiép
bao gdm cac thong tin co ban nhu: Ho va
tén, ngay sinh, giGi tinh, quéc tich,...



s . o Gigi | e . Khoa |Nim tét| Nganh dio | Xép logi tot | Hinh thic dio L. 86 hiéu
STT Ho vi tén hoc sinh Neiysiuh | ' |Din tic| Quictich | Notsian | ot TR RE e 20 Bicdioto | "of
. i i Gido duc Lién thong Vira | Pai hoc

01 |Nguyén ThiLan Ath 04121974 | No | Kinh | Vige Nam |Hii Duong | K16 | 2017 | o Kha s ion ot A001574
2 ot s o 2011988 | N Vigt Nam | HaiDuong | K16 | 2017 | Gido dyc Kna Linthong Viea|  Dahoc | ADOISTS

2 |Newyen Thi " Kinh Tiéu hoe lém vira hoc
- - 2711987 | N | | ViétNam |HaiDuong| K16 | 2017 | Gido duc Kna Lintnong Vira|  Paihoc | AD0I1ST6

03 |Dng Thi Mai el Kinh Tiduhoc Jim vira hoc
. R 2021990 | N Vigt Nam | HaiDuong | K16 | 2017 | Gido dye Kha Linthong Virea|  Daihge | AD0IST

04 |Newyea Thi Hng Kinh Tiéu hoe Jam vira hoc
T 02101987 | Ne | | ViétNam |HaiDuong| KI6 | 2017 | Gido duc Kna Liéntnong Viea|  Paihoc | AODISTS

05 |Kin Tnj He Kinh Tiduhoc Jim vira hoc
] ) 2691989 | Nt Vigt Nam | HaiDuong | K16 | 2017 | Gido dye Kha Liénthong Vira|  Daihge | AD0ISTO

06 |Dasg Thu Ha Kinh Tiéu hoe tam vira hoc
o 2101990 | Ne | | ViéNam |HaiDuong| K16 | 2017 | Gido duc Kna Linthong Vira|  Paihoc | AODI1S80

07 Do Quirh Hirong Kinh Tiéuhoc im vira hoc
. 2561988 | Nt Vigt Nam | HaiDuong | K16 | 2017 | Gido dye Kha Liénthong Viea|  Dgihge | AD01SS1

08 |Tran Thd Huong Kinh Tiéu hoe Jém vira hoc

Hinh 10. Théng tin ho so tot nghiép ciia hoc vién

+ Danh sach nguoi thi dat ching chi,
chirng nhan: Nhirng thi sinh thi dat s€ dugc
cap chimg chi, thong tin ghi trén chimg
chi ngudi hoc s& bao gdom cac thong tin co
ban nhu: Ho va tén, ngay sinh, noi sinh,
diém thi,...

Mo-dun ma hoa dir lieu: M6 dun
nay thuc hién chirc ning ma hoa dir li¢u
s6 hiéu bang thanh dang barcode va ma
hoa toan bo 19 truong dir licu thanh dang
Qrcode. Dit liéu ma hoa khong can luu trit
va chi can thuc hién khi thyc hién chic
nang tra ctru hodc chtrc ning in 4n thong
tin VB,CC,CN.

Mo-dun quadn tri danh muc: M6 dun
nay thuc hién céc chirc nang quan tri cac
thong tin danh muc trong hé théng nhu:
Danh muc loai hinh dao tao, danh muc
nganh dao tao, danh muc bac dao tao,...

4.3 Két qua thuc hién

Sau gan 12 thang phat trién, nhoém tac
gia da xay dung duoc Hé théng hd tro
quéan ly thong tin Van bang, Chimg chi,
Chung nhan, véi 02 phan he sau:

Phdn hé quadn tri (Back-end):

- Quan tri hé théng: Bao gdm nhém
cac chirc nang lién quan dén viéc thiét
1ap, cau hinh cac thong tin ban dau ctia hé

théng, ké hoach backup dir li€u h¢ théng

- Quan tri nguodi dung: La nhéom cac
chtrc nang lién quan dén viéc ding ky,
nhdp dir li€u cho nguoi dung va phan
quyén chirc ning cho timg nhém va ting
ngudi dung trong hé thong.

- Quan ly danh muyc: La danh sach cac
chic nang lién quan dén viéc cap nhat
thong tin cac danh muc trong hé thng.

- Quan ly thong tin Vin bang:

+ Nhap moi thong tin Vin bang hoic
c6 thé Import bang file Excel

+ Cap nhat nhitng thong tin Van bang
da co trong hé thong.

+ Hién thi théng tin Chimg chi 1én
phén hé tra cuu.

+ Chtrc nang in 4n Vin bang theo mau
quy dinh,

- Quan ly thong tin Chung chi.

+ Nhap moi thong tin Chung chi hoac
c6 thé Import bang file Excel

+ Cép nhat nhitng thong tin Chung chi
da c6 trong hé thong.

+ Hién thi thong tin Chung chi 1én
phan h¢ tra cuu.

+ Chirc nang in 4n Ching chi theo
mau quy dinh.
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- Quan ly thong tin Chung nhén.

+ Nhédp méi thong tin Ching nhén
hoic c6 thé Import bang file Excel

+ Cap nhat nhiing thong tin Ching
nhan di c6 trong hé thong.

+ Hién thi thong tin Chimg nhan 1én
phén h¢ tra ctru.

+ Chirc nang in 4n Chung nhan theo
mau quy dinh.

- Quan ly phéi VB, CC, CN.

- Tiép nhan thong tin cap VB, CC, CN.

- B4o c4o thong keé.

- Cung cip dugc API cho ung dung
thtr 3 phat trién.

Phdn hé tra ciru (Front-end): Phan
h¢ tra ctru cho phép nguoi dung thuc hién
cac chuc nang tra ctru thong tin VB, CC,
CN theo cac tiéu chi sd hiéu hodc ma vach
hoac ma QR. Dir liéu da duoc tra ciru s€
duogc luu lai trong lich su tra cou dé phuc
vu hoat dong bao céo thong ké. Ngoai ra
dbi voi nguoi dung c6 nhu cau cip méi
hodc cép lai VB, CC, CN thi h¢ thong
con cung cip chirc ning giri yéu cau truc
tuyén.

4.4 Thir nghiém va danh gia

Tir trung tuan thang 6/2019, h¢ thong
da duoc trién khai dung thu trén thuc té
tai dia chi https://tttn.dhhp.edu.vn, qua
trinh thir nghiém ding dé trién khai cong
tac hd tro quan ly thong tin VB, CC, CN
tai truong Pai hoc Hai Phong. Két qua
tinh dén ngay 15/06/2020, hé théng co
ban da dap ung duoc cac quy trinh trong
viéc quan 1y thong tin VB, CC, CN, da co6
trén 400 thong tin van bang, 800 thong
tin chung nhan dugc cap nhat va luu trix
vao co so dit liéu cua hé thong. Cac mau
VB, CC, CN in ra tir hé théng da duoc bd

12 TRUONG PAI HOC HAI PHONG

sung thém thong tin ma QR. Chtic nang
tra ctru cho phép cac dbi tugng, ca nhan
doanh nghiép c6 nhu cau trong viéc budc
dau xac minh thong tin VB, CC, CN cua
cac d6i tugng hoc tap va thi tai truong Dai
hoc Hai Phong mot cach nhanh chong,
chinh x4c. V6i dit liéu ma QR bd sung cho
phép cac thiét bi thong minh cam tay co
kha ning tra ctru thong tin ma khong can
truy cap hé thong. Nhin chung hé thong da
phan nao giup tin hoc hoa cong tac quan
ly, giam thoi gian didu hanh tac nghiép,
nang cao hi¢u suét quan ly, dat dugc yéu
cau dé ra ban dau.

5. KET LUAN

Qua thoi gian trién khai, nhom nghién
cuu da hoan thanh viéc xay dung ung
dung dép tmg duoc cic yéu cau dit ra
ban dau ciing nhu cac nhu cau phat sinh
trong quéa trinh trién khai nghién ctu.
San pham di dugc tich hop vao Hé thong
Thong tin ciia Truong va da hoan tat cac
budc chay thir nghiém. Ung dung da hd
tro mot cach hiéu qua cac quy trinh trong
quan 1y thong tin Van bang, ching chi,
chirng nhan tai truong Pai hoc Hai Phong.
Ung dung dugc thiét ké theo hudng mo,
dé dang phat trién mo rong nang cap
trong tuong lai, linh hoat trong giao tiép
va tuong tac; dé dang trong quan tri, don
gian trong bao tri. Kha nang chia s¢ va
tra ciru dir 1iéu nhanh chong, thuan lgi va
don gian. San pham duoc danh gia cao vé
kha ning tng dung vao thyc té va dap ung
day dii yéu cau hd trg quan ly thong tin
VB, CC, CN. Thong qua hé théng, Lanh
dao Truong c6 thé ndm bat kip thoi tinh
hinh cép phat VB, CC, CN, tir d6 c6 thé
gidi quyét nhanh nhiing van dé lién quan.
Trong tuong lai, hé thong s& dugc bo sung
cac tinh nang theo gop y cua nguoi dung.



Dé hé thong hd trg quan 1y thong tin VB,
CC, CN trudong Pai hoc Hai Phong trién
khai c6 hiéu qua, nhom cha nhiém dé tai
kién nghi:

- Pang uy, Ban giam hiéu giao cho
nhém thyc hién dé tai to chirc cac 16p boi
dudng, tp huin 16p bdi dudng nghiép vu
va str dung két qua cua dé tai.

- Ban hanh quy ché cap nhat va quan
tri cho cac don vi lién quan.

- Can dau tu kinh phi dé duy tri h¢
thng va bd tri may chi phu vu hé théng.
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1. PAT VAN DPE

XAY DU’NG CHINH SACH CHIET KHAU THANH TOAN
VA THU’C HIEN KE TOAN CHIET KHAU THANH TOAN
TRONG DOANH NGHIEP

Nguyén Thi My,
Khoa Ké todn Tai chinh
Email: mynt@dhhp.edu.vn

Ngay nhén bai: 27/8/2020
Ngay PB danh gia: 21/9/2020
Ngay duyét dang: 25/9/2020

TOM TAT
Chiét khau thanh toan 1a mot loai chiét khau ma nhiéu doanh nghiép dung dé tac dong dén khach hang
nhiam khuyén khich khach hang thanh toan tién hang som trudce thdi han qui wée trong hop dong. Chinh
sach chiét khiu dwoc xay dung linh hoat pht hop cho timg dbi tugng khach hang véi cac thoi diém
thanh toan trudc han khac nhau 1a van dé chua dugc 1am rd ma nhiéu giang vién, sinh vién nganh ké
toan doanh nghiép va cic nhan vién ké toan rat quan tim vi con lung tang khi giai quyét vin d& nay.
Bai viét dua ra nhing can cr xdy dung chinh sach chiét khau, xac dinh mirc chiét khau lam co s& phan
anh hach toan ké toan chiét khiu thanh toan trong doanh nghiép.
Tir khéa: chiét khiu thanh toan, ty 1€ chiét khau thanh toan, ké toan chiét khiu thanh toan.
PAYMENT DISCOUNT POLICY AND ACCOUNTING FOR PAYMENT
DISCOUNT IN ENTERPRISES

ABSTRACT:

Payment discount is a type of discount that many businesses use to impact on customers and encourage
them to pay for goods early before the deadline specified in the contract. A flexible discount policy suitable
for each customer with different timings of repayment is an unclear issue making many lecturers and
students of accounting major as well as accountants take much care because they are still confused when
solving the problem. This article provides the background for producing discount policy, and determining
the discount rate as a basis that reflects accounting for payment discount in enterprises.

Key words: payment discount, payment discount rate, accounting for payment discount.

ban nay s& khong dam bao ngudn tién cho
hoat dong san xuat ti€p theo, doanh nghi¢p

Trong hoat dong cua doanh nghiép N Lo AT ) ) v
s€ tr day minh lam vao khung hoang tai

ban hang 1a khau cudi ctia qua trinh san
xuat kinh doanh anh huong dén két qua
ctua doanh nghiép va c6 anh hudng ngugc
tré lai dén khau san xuit san pham; doanh
nghiép c6 chinh sach ban hang cho khach
hang cham tra néu khong c6 chinh sach
tac dong thu hoi ng d6i v4i lwong hang da
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chinh. Dé tac dong dén khach hang nhim
khuyén khich khach hang thanh todn sém
truée thoi han qui ude trong hop dong,
doanh nghiép can thiét xay duyng chinh
sach chiét khdu thanh toan phu hop véi
timg ddi twgng khach hang khac nhau theo
thoi han thanh toan.



Thuc té hién nay chinh sach chiét khau
thanh toan cac doanh nghiép ap dung linh
hoat dugc thda thudn gitra hai bén va thé
hién trén hop dong. Tuy nhién, ty 1& chiét
khau, mirc chiét khiu ap dung chua c6 qui
dinh hay huéng dan cu thé. Bai viét thuc
hién dé 1am rd can ctr xdy dung ty 1¢ chiét
khiu dé cac ddi tuong cac doanh nghiép
quan tam dé dang thuc hién.

2.NOI DUNG

2.1. Khai niém chiét khau thanh toan

Theo chuin muc ké toan Viét Nam,
chuén muc sé 14 “Doanh thu va thu nhap
khac” (Ban hanh va cong b theo Quyét
dinh s6 149/2001/QD-BTC ngay 31 thang
12 nam 2001 cua B9 truong Bo Tai chinh):
Chiét khau thanh toan 1a khoan tién nguoi
ban giam tror cho ngudi mua, do nguoi
mua thanh toan tién mua hang trudc thoi
han theo hop dong.

2.2. P6i twong huwéng, cin cir xac dinh
chiét khiu thanh toan (CKTT)

2.2.1. Péi twong huwong CKTT:

D6i tuong khach hang trong doanh
nghiép c6 nhiéu déi twong khac nhau mo
chi tiét theo cong ng, c6 khach hang da
thanh todn xong tién hang, thanh toan
mot phan tién hang, chua thanh toan va
cac thoi han thanh toan qui dinh trong hop
dong khac nhau. Dé xac dinh ddi tuong
hudng chiét khau thanh toan can phan loai
khach hang thanh cac nhom ddi tuong tuy
thudc vao thoi han thanh toan:

- D6i tuong khach hang thoi han thanh
toan trudc han duoc tinh theo ngay.

- Dbi tugng khach hang thoi han thanh
toan trude han duge tinh theo tuan.

- D6i tuong khach hang thoi han thanh
toan trudc han duogc tinh theo thang.

- P6i twong khach hang thoi han thanh
toan trude han dugce tinh theo qui.

- Pbi tugng khach hang thoi han thanh
toan trudc han duoc tinh theo nam.

Déi tugng khach hang huong chiét khiu
s& quyét dinh mirc 14i suat chiét khiu dugc
huong cua timg ddi tugng khach hang.

2.2.2.Xdc dinh gid tri chiét khiu

Chiét khau thanh todn 1 khoan tién
giam trir khi khach hang thanh toan tién
mua hang trudc thoi han da thdéa thuan
hodc vi 1 ly do wu dai khac. Do do khi
xac dinh gia tri chiét khau cho khach hang
dugc hudng phai dam bao nguyén tic gia
tri vé thoi gian cua tién.

Gia tri tién t& theo thoi gian (Time
Value Of Money) 1 sb tién ban dang c6
hién tai s& c6 gia tri 16n hon so véi s6 tién
tuong duong trong twong lai.

Tién té co gia tri theo thoi gian boi cac
li do sau:

Thit nhdt, chi phi co hoi cuia tién: dong
tién ludn c6 co hoi sinh 16i. Tién 1ai la
chi phi co héi bi mét di néu ban lya chon
phuong 4n dau tu nay thay vi lya chon
phuong an dau tu khac. Dan dén mot
ddng ngay hom nay s& co gia tri cao hon
O tuong lai.

Thir  hai, tinh lam phat:  khi
muc gia chung ting cao, mot don vi tién
té s€ mua duoc it hang hoa va dich vy hon
so vdi trude day, do do lam phat phan anh
sy suy giam sirc mua trén mot don vi tién
t¢ hay chinh 1a dong tién bi giam gié tri.
Viéc cét tién trong nha 1a mot trong nhimng
nguyén nhan lam phat. Tot nhat nén dé
dong tién luan chuyén vira ting gia tri vira
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thiic ddy kinh t& phat trién va dong tién
cang tang gia tri.

Thir ba, tinh rai ro: nhiing bién dong
vé Kinh té - Chinh trj - X4 hoi hinh thanh
nén nhimg rui ro; cit tién ciing 14 rui ro.
Vay nén hiy tim cach dau tu, rai ro cang
nhiéu thi loi nhuan cang cao theo do gia tri
tién té sé ting cao.

Nhu vay gia trj tién t& & thoi diém hién
tai s& c6 gid tri 16n hon so vdi s6 tién tuong
duong trong twong lai; hay sd tién twong
duong thu dugc o tuong lai néu mudn
nhan duoc ngay ¢ thoi diém hién tai phai
chiét khau va nhan dugc sd tién it hon.
Xéc dinh ty 1& chiét khau cho khach hang
duoc hudng tuy thudce vao chi phi co hoi
cta tién, tinh lam phat, tinh rai ro va thoi
han khach hang thanh toan sém trudc han.
Can dat ra cac muc chiét khiu khac nhau
theo cac thoi han thanh toan sém tinh theo
ngay, tuan, thang, qui, nam.

Muc chiét khau xac dinh can cbr
theo ty 18 chiét khau, sb tién khach hang
thanh toan & thoi diém hién tai duge xac

dinh theo gid tri hién tai cua mdt khoan
tién. Gia tri hién tai cuia mot khoan tién
phat sinh tai mot thoi diém trong twong lai
duoc xac dinh bang cong thic tong quat:
PV = LA
(1+r)"

Trong do:

FV : 1a sb tién khach hang phai thanh
todn & tuong lai (sau n ky).

PV : 1a gi4 tri khoan tién khach hang
thanh toan sém & hién tai.

r : 1a 14i sudt chiét khau (ty 1¢ chiét
khau thanh toan cho khach hang).

Lai sudt chiét khdu cho khach hang
dugc huong tuy thudc vao ddi tuwong
khach hang c6 thoi han thanh toan sém
trude han ngay, tuan, thang, qui hay nam.

n: s6 thoi ky thanh toan som (s6 ngay,
s6 tudn, s6 thang, sd nam).

Suy ra cong thirc xac dinh gia tri chiét
khau thanh toan:

Gia tri chiét JO .
PN So tién khach
khau cho ) -
. A hang phai thanh
khach hang | = L, .
\ toan ¢ tuong lai
duogc huong

Gié tri khoan tién
khach hang thanh
toan som & hién tai

* Ap dung thuc hién tai Cong ty TNHH
Ké Toan Ha Noi ban mot 16 hang cho
cong ty Thanh Gia Luat ngay 15/8/2020
v6i téng gia thanh toan 1a 1.100.000.0004.
Theo hop ddng cong ty Thanh Gia Luat
thanh toan ngay 50%, s6 con lai thanh
toan sau 3 thang, sb thanh toan ngay cong
ty Thanh Gia Luat da thyc hién chuyén
khoan cho Céng ty TNHH K¢é toan Ha
Noi. Trong hop dong ghi 16 néu thanh toan
som trudc thoi han 1 thang cong ty Thanh
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gia Ludt s& duoc hudng chiét khau thanh
toan 1%/thang/ tong tién con phai thanh
toan. Sau khi trir chiét khau thanh toan
cong ty Thanh gia Luat thyc hién thanh
toan cho Cong ty TNHH Ké Toan Ha Noi
bang chuyén khoan.

Ngay 15/9/2020 cong ty Thanh Gia
Luat thuc hién thanh toan cho cong ty
TNHH K¢é toan Ha Noi. So tién cong ty
Thanh Gia Luat con thanh toan tai thoi
diém 15/9/2020 s& dwoc huong lai suat



chiét khdu 1%/thang va sé thang thanh
toan som trudc han 1a 2 thang, xac dinh
cu theé:

S6 tién cong ty Thanh Gia Luat con
phai thanh toan FV=550.000.000 d.

S6 tién cong ty Thanh Gia Luat thanh
toan ngay 15/9/2020:

PV =550.000.000/(1+1%)>

=539.162.827 d

S6 tién, céng ty Thanh Gia Luat dugc
huong chiét khau thanh toan:

550.000.000 — 539.162.827 =10.837.173 d

2.3. Thue hién K¢ toan chiét khiu thanh
toan trong doanh nghié¢p

2.3.1. Chirng tir str dung

(1) Chimg tir thu, chi tién hodc chimg
tir khau trir cong no.

Khoan 1 Diéu 5 ctia Thong tw 219/2013/
TT-BTC quy dinh: “Diéu 5. Cac trudng hop
khong phai ké khai, tinh nop thué GTGT...

Co s¢ kinh doanh khi nhén khodn tién
thu vé bdi thuong, tién thuong, tién hd
tro nhan duoc, tién chuyén nhuong quyén
phat thai va cac khoan thu tai chinh khac
thi 1ap ching tir thu theo quy dinh. Déi voi
co s kinh doanh chi tién, can ¢ muc dich
chi dé lap chung tir chi tién. [...]”

Chiét khau thanh toan duogc xem la
khoan chi phi tai chinh ma bén ban chap
nhan chi cho bén mua, chir khong phai la
viéc ban hang hoa, dich vu. Do d6, bén
ban va bén mua lap Phiéu chi va Phiéu thu
khi nhan tién Chiét khiu thanh toén, cht
khong lap hoa don.

(2) Hop ddng hoic phu luc hop dong
phai ghi 13 ty 1& hodc sb tién chiét khau
thanh toan.

+ DPbi v6i bén ban, cin ctr theo quy
dinh tai Diéu 4 ctia Thong tu 96/2015/TT-
BTC, doanh nghiép dugc trir moi khoan
chi néu dap tng nhiing diéu kién sau:

Khoan chi thuc té phat sinh lién quan
dén hoat dong san xuét, kinh doanh cua
doanh nghiép;

Khoan chi c6 du héa don, ching tur
hop phép theo quy dinh cua phap luat;

Khoan chi néu c¢6 hoa don mua hang
hoéa, dich vy ting lan co gia tri tir 20 tri¢u
dong trd 1én (gia da bao gdm thué GTGT)
khi thanh todn phai c6 ching tir thanh toan
khong dung tién mit.

Do d6, chi phi Chiét khiu thanh toan
duoc tinh chi phi hop 1y néu bén ban c6
hop d6ng mua ban ghi rd viéc Chiét khau
thanh toan va chung tir thanh toan dung
quy dinh.

+ Ddi v6i bén mua, can cir vao ching
tir thu tién, khoan chiét khau nay duoc
tinh vao khoan thu nhap chiu thué theo
quy dinh tai Khoan 15 Piéu 7 ciia Thong
tu 78/2014/TT-BTC.

2.3.2.Tai khodn str dung

bé hach toan khoan chiét khdu thanh
toan:

Dbi véi bén chiét khiu (bén ban): chiét
khau thanh toan dugc dung véi muc dich
1a tranh bi khach hang chiém dung vén
cua doanh nghiép qua l1au nén dugc xem la
mot cong cu tai chinh (chi hoat dong tai
chinh), theo d6 khoan chiét khau cho
khach hang bén ban s dung Tai khoan
635 - Chi phi tai chinh.

D41 v6i bén nhan chiét khdu (bén mua):
nguoc lai véi bén ban khi nhan khoan
chiét khau bén mua str dung tai khoan 515
- Doanh thu hoat dong tai chinh.
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2.3.3. Phwong phdp hach todn ké todn
chiét khdu thanh todn

2.3.3.1. Tai bén chiét khéu thanh toan
(bén chi tién):

Trudng hop 1: chiét khiu thanh toan
sau khi bén mua da thanh toan tién hang,
bén chiét khau thanh toan lap chimg tir
chi; cin cr vao chimg tir, ké toan ghi:

No TK 635 — Chi phi tai chinh: Tong
chiét khiu thanh toan phai tra.

C6 cac TK 111, 112: Néu tra bang tién
mat hoac chuyén khoan.

Truong hop 2: chiét khau thanh toén
sau theo hinh thirc bu trir cong ng, bén chiét
khau thanh toén 1ap chting tir khiu trir cong
nog; cin ctr vao chung tir, ké toan ghi:

No TK 111,112 —S6 tién con lai duoc
nhén sau khi trir chiét khau thanh toan.

No TK 635 — Chi phi tai chinh: Tong
chiét khiu thanh toan phai tra.

Co6 TK 131 — Phai thu cua khach hang
(néu b trir ludn vao khoan phai thu).

2.3.3.2 Tai bén nhan chiét khdu thanh
toan (bén nhdn tién):

Bén nhan chiét khau thanh toan 1ap ching
tir thu, can ctr vao chimg tir ké toan ghi:

No cac TK 111, 112: Néu nhan tién
mat hodc tién giri ngan hang.

C6 TK 515 — Doanh thu hoat dong tai
chinh: Tong chiét khau thanh toan dugc hudng,

Hoac chung tir khéu trur cong nog, can
ctr vao chung tir, ké toan ghi:

No¢ TK 331 — Phai trd cho nguoi ban
(néu giam trir cong no).

No cac TK 111, 112: Néu nhan tién
mat hodc tién giri ngén hang.

18 TRUONG PAI HOC HAI PHONG

C6 TK 515 — Doanh thu hoat dong
tai chinh: Téng chiét khau thanh toan
dugc huong.

Van dung hach toan ké toan tai Cong
ty TNHH Ké Toan Ha Noi va Cong ty
Thanh Gia Luat. Véi s ligu trén, ké toan
s& hach toan khoan chiét khau thanh toan
nhu sau (DVT dong):

Tai cong ty TNHH Ké Toan Ha Noi
(bén chiét khau), ké toan lap chung tir
khéu tur cong no va thuc hién ghi:

No TK 112: 539.162.827.

No TK 635 :10.837.173.

Co6 TK 131 : 550.000.000.

Tai cong ty Thanh Gia Luat (bén nhan
chiét khiu), ké toan ghi:

No¢ TK 331 : 550.000.000.

Co6 TK 515:10.837.173.

Co6 TK 112: 539.162.827.
3. KET LUAN

Gia tr tién té dudi tac dong ctia nhiéu
nhan t6 sé& thay doi theo thoi gian, 1 triéu
ddng ngay hom nay s& khac voi 1 triéu
dong trong tuong lai. Khi doanh nghiép
nhan duoc khoan tién hang sém ¢ hi¢n
tai thay vi mot thoi diém & tuong lai can
c¢6 chinh sach chiét khiu thanh toan cho
bén mua dé dam bao loi ich cua doi bén
trong quan hé. Xac dinh gia trj chiét khau
thanh todn lam cén ctr cho hach toan ap
dung thyc hién tai doanh nghiép no tuy
thudc vao thoi han thanh toan sém cua
khéach hang. Dua trén chi phi co hdi cua
tién, tinh lam phat, tinh rui ro tic dong
lam giam gia tri cua tién, ty 1& chiét khau
thanh toan, gia tri chiét khu thanh toan
cho khéch hang dugc hudng xéc dinh tuy
thudc timg thoi diém tac dong cua cac
nhan t6 trén.
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TOM TAT
Bai viét danh gia thuc trang trach nhiém xa hoi (TNXH) dbi véi ngudi lao dong (NLP) tai cac doanh
nghiép FDI trén dia ban thanh ph6 Hai Phong qua 3 ndi dung: Thyc hién hop dong lao dong (HDLD);
Pam bao an toan lao dong (ATLD), v¢ sinh lao dong (VSLD); Tao co hdi nang cao trinh d chuyén mon.
Két qua nghién ciru cho thiy mot s6 diéu khoan noi dung Hop dong lao dong (HPLD) van con chua rd
rang, HDLD chua dé cao cam két bao mat thong tin cho NLD; Tai nan lao dong c6 déu hiéu tang, bénh
nghé nghiép van ton tai; ty 16 NLD dugc nang cao trinh d6 chuyén mén nghiép vu chua cao.
Tir d6, nghién ciru d& xudt mot sé giai phap nang cao TNXH ddi véi NLD tai cac doanh nghiép FDI Hai
Phong va kién nghi voi Nha nude trong hd tro thue hién TNXH déi voi NLD.
Twr khéa: Trach nhiém xa hoi, nguoi lao dong, doanh nghiép FDI Hai Phong.

SOME ISSUES OF SOCIAL RESPONSIBILITY FOR EMPLOYEES

IN FDI ENTERPRISES IN HAI PHONG

ABSTRACT

The article assesses the current situation of social responsibility for employees in FDI enterprises in
Hai Phong city through 3 things: Performing labor contracts; ensuring labor safety and hygiene; and
creating opportunities to improve professional qualifications.

Research results show that some terms of the labor contract are still unclear and the labor contract
does not attach importance to committing information confidentiality for employees; Furthermore,
the number of labor accidents tend to increase, occupational diseases still exist, and the percentage of
employees who have their professional qualifications improved is not high.

Hence, the study proposes some solutions on improving social responsibility for employees in Hai
Phong FDI enterprises and recommends the government to support the implementation of social

responsibility for employees.

Keywords: Social responsibility, Employees, Hai Phong FDI enterprises.

1. MO PAU sat, duong thuy noi dia, duong bién va

tam cong nghiép, dich vu, dau mdi giao
théng quan trong vé duong bo, duong

20

Hai Phong 1a thanh phd cang, trung dudng hang khong. Vf,’i lo’i' the nay, Héi
Phong 1a mdt trong soO it dia phuong di

dau va som don nhan ngudn von dau tu
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truc tiép nudc ngoai (FDI). Von FDI vao
Hai Phong dd va dang 1a ngudn vdn bd
sung quan trong cho phat trién kinh té
xa hoi, dong gop vao ngan sach, tang
nang lyc xuat khéu, chuyén dich co chu
kinh té, giai quyét viéc lam, ting thu
nhap cho nguoi lao dong... Tuy nhién,
d6 ciing 1a khoi ngudn gy ra mot sd van
dé nan giai cho cac doanh nghiép, cho
thanh phd Hai Phong néi riéng va cho
toan xa hoi noi chung.

Trach nhiém xa hoi dbi voi nguoi lao
dong, moi truong, cling nhu nhiing gi
ma gudng quay kinh té khong 16 dy anh
huong t6i trong qua trinh phat trién cua
no6. Nhimng van dé d6 dang ngay cang tro
nén buc thiét, va cai gia phai tra sé 1a rat
dat néu chung ta khong c6 hudng giai
quyét mdt cach triét dé va kip thoi.

2. NOI DUNG NGHIEN CcUU

2.1. Khai quat vé trach nhiém xa hoi
doanh nghiép

2.1.1. Khai niém trach nhiém xa hgi (CSR)

Ngay nay, mdt by phan quan trong
dé khéng dinh mgt doanh nghiép c6 dao
duc chinh 1a viéc thuc hién trach nhiém
xa hoi doanh nghiép (Corporate Social
Responsibility — CSR). Da c6 rat nhiéu
quan diém khac nhau vé CSR, tuy nhién
cho dén nay, dinh nghia ctia nhém phat
trién kinh té tu nhan cua Ngan hang thé
gidi vé CSR dugc cho 1a hoan chinh va
rd rang nhat vé CSR: “Trach nhiém xi
hoi doanh nghiép 1a sy cam két cia do-
anh nghiép dong gop vao viéc phat trién
kinh té bén viing, thong qua nhitng hoat
dong nhim nang cao chat luong doi

séng cua ngudi lao dong va thanh vién
gia dinh ho, cho cong dong va toan xi
hoi theo cach ¢6 loi nhit cho ca doanh
nghiép ciing nhu phat trién chung ctia xa
hoi” (www.worldbank .org/privatesec-
tot/csr/index.htm)

Khéi niém trén da chi ra ring, CSR
12 van dé lién quan dén nhiéu thanh phan
khac nhau trong xa hoi, tir nguoi tiéu thu
tryc tiép cho t6i nha cung cap nguyén
vat ligu; to nguoi lao dong cho tdi
nhitng ¢ dong doanh nghiép, ca nhitng
nha dau tu, cac ddi tac 1am 4n cling nhu
cac to chuc thuong mai, chinh quyén dia
phuong c6 ciing c6 moi quan hé chat ché
voi dan cu xung quanh doanh nghiép dat
tru so.

2.1.2. Ngi dung va cdac tiéu chi danh gia
trdch nhiém xa héi doi véi nguwoi lao dong

Trach nhiém xa hoi cua doanh nghiép
d6i voi ngudi lao dong trude hét can xut
phat tir viéc tudn thu cac quy dinh cua
phap luat nudc so tai, ddng thoi phu hop
v6i cac tiéu chuan qudc té trong diéu kién
toan cau hoa hién nay.

Theo d6, nghién ctu nay xay dung
ndi dung trach nhiém xi hoi ddi véi
nguoi lao dong tor mot sb quy dinh cua
Bo luat Lao dong Viét Nam ndm 2012
va cac bo tiéu chuan qudc té vé TNXH
nhu SA8000, ISO26000, mo hinh kim tur
thép Carroll...

Trong nghién ctru nay chi tap trung chi
yéu cac khia canh sau: (1) Thuc hién hop
dong lao dong; (2) Pam bao an toan, vé
sinh lao dong; (3) Tao co hdi nang cao trinh
do chuyén mon nghiép vu nhu bang sau:
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Bang 1. Ni dung va céc tiéu chi danh gia trach nhiém xa hdi dbi véi nguoi lao dong

Noi dung TNXH ddi véi NLD

Cac tiéu chi danh gia

ca nhan

- Ty 18 ky két HDLD
Thyc hién HDLD - Noi dung HPLD c6 d& cip dén bao mat thong tin

Dam bao an toan lao dong, vé |- Ty € huin luyén vé an toan lao dong, v¢ sinh lao dong

sinh lao dong - S6 ngudi lao dong dugc kham sirc khoé dinh ki

Tao ?0 h(;n nangA cao trinh do CMNV:
chuyén moén nghiép vu

- Ty 18 binh quan NLP dugc bdi dudng nang cao

- Chi phi danh cho bdi dudng CMNV binh quan theo
dau nguoi/ nam.

2.2 Mt s6 van dé vé trach nhiém xa hji
ddi véi nguoi lao dong tai cac doanh
nghiép FDI Hai Phong

2.2.1 Téng quan vé cdc doanh nghiép FDI
Hai Phong

Dy 4n FDI déu tién cua Hai Phong 1a
vao nam 1989, trong giai doan 1989-1991
ngudn vén FDI vao Hai Phong con chua
nhiéu (khoang gan 22 triéu USD), chu yéu
cac du 4n c6 qui mo nho, tinh kha thi thap
nén hau hét phai cham dat hoat dong va
rit gidy phép dau tu trudc thoi han. Tur
nam 1992, thu hut FDI ctia Hai Phong dat

(Nguén: [8], [3], [9], ISO 26000:2010)

duoc téc do ting kha ca vé sb du an va
s6 von dang ky, dic biét trong giai doan
2011-2015, thanh phd da c6 nhiing budc
dot phd manh mé€ véi hon 400 dy an véi
tong von hon 10 ty dong, trong do cb
nhiéu du an dau tu cta cac doanh nghiép,
tap doan 16n trén thé gioi nhu Bridges-
tone, Nipro Pharma, Fuji Xerox, LG,...
Khu vyc FDI d4 gop phan quan trong vao
viéc thyc hién muc ti€u phat trién kinh té -
x4 hoi ciia thanh phd, dic biét 1a dong gop
trong GDP, thu nfi dia va xuét khiu, tao ra
nhiéu viéc 1am va gop phan ning cao chat
lwong ngudn nhan lyc.

Bing 2. S6 du 4n va s6 von FDI tai Hai Phong con hi¢u lxc
dén 31/12/2019 theo linh vire diu tw

TT Linh vuc déu tu

SO dw| % so S6 von dau tw | % von
an |duan (USD) dau tw

1 | Cong nghiép

288 | 69,06 | 6.897.235.900 | 67,857

Co so ha tang - Kinh doanh bat dong
2 |san

25 6,00 | 1.880.915.436 | 18,505

(O8]

Khach san, dich vu, gido duc

56 | 13,43 | 1.135.883.443 | 11,175

4 | Van tai, nong nghiép, thuong mai

48 | 11,51 | 250.263.419 2,462

Tong so

417 | 100 | 10.164.298.198 | 100
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S6 du 4n FDI déu tu vao linh vuc
cong nghiép hién dang chiém ty trong
16n nhat 69% tuong dwong khoang
gan 300 dy an. Pung tht 2 14 linh vuc
khéch san, dich vu gido duc voi khoang
gan 60 dy an chiém trén 13% tong sb
du &n. Tha 3 14 linh vuc van tai, nong
nghiép, thuong mai voi gan 50 du an
chiém gan 12% tong sé dy 4n dau tu.
Thtr 4 1a linh vuc co sé ha t'?mg kinh
doanh bat dong san v6i 25 dy an chiém

6% tong s dy an.

Bigu db 1: S8 DU AN THEO LiNH VU'C
PAUTUY

MW Cdng nghiép

m Co sé ha ting -
Kinh doanh bat
déng san
Khach san, dich
vu, gidoduc

Nguon: S¢ ké hoach dau tw Hdai Phong
Ciing gidng nhu ty trong vé sé du an
theo linh vuc dau tu thi ding dau vé sb
v6n 14 linh vuc cong nghiép, chiém toi
68% tong s6 von tuong duong gan 6.9
ty USD. Linh vuc co sé ha tﬁng, kinh
doanh bat dong san tuy s6 du an dimg
thr4 véi khoang 25 du an, nhung vi dac
thu cua linh vue kinh doanh nay nén s
von dau tu tuong doi 16n khoang gan
1.9 ty USD chiém khoang 19%. Thi
3 1a linh vuc khach san, dich vu, gido

duc v6i s6 von dau tu hon 1.1. ty chiém

trén 11%. Tiép theo la linh vuc van tai,
nong nghiép, thuong mai voi trén 250
triéu USD chiém hon gan 2.5% tong sd
von dau tur.

Biéu d5 2: SO VON THEO LiNH vyC
PAu TV

W Céng nghiép

lCo‘sc’»‘haténg—
Kinhdoanh bat
ddng san

B Khéch san, dichvy,
giaoduc

mVan tai, néng
nghiép, threrng
mai

Nguon: S¢ ké hoach dau tw Hdai Phong

Pung dau vé sé von va sé du an FDI
tai Hai Phong 14 nha dau tu Nhat Ban véi
khoang trén 120 du an véi tong s6 von
dau tu 1én t6i gan 3.8 ty USD. Pung tht
2 1a nha dau tv Han Qudc vé6i gan 60 du
an chiém téng luong vén dau tu gan 3 ty
USD. Thir 3 12 ngudn vén dau tu tir Dai
Loan vdi trén 40 dy an véi tong sb von hon
700 triéu USD. Tiép theo la cic nha dau tu
Hoéng kong, My, Trung qudc, Singapore,
Bi, Ha Lan, Australia,...

2.2.2. Mjt sé vin dé vé trdach nhiém xi
hoi doi véi ngwoi lao dong tai cdc doanh
nghiép FDI Hdai Phong

2.2.2.1. Thuc hién hop déng lao dong

Tac gia da tién hanh diéu tra khao sat
tai 42 doanh nghi€ép FDI véi1 600 cong
nhan trén dia ban thanh phd vé& mot sé van
dé lién quan dén trach nhém xa hoi doanh
nghiép, va két qua vé van dé thuc hién hop
dong lao dong tai cac doanh nghiép nay
duoc thé hién qua biéu dd sau:

TAP CHi KHOA HQC, S6 42, thang 9 nim 2020 23



Tai cac doanh nghi¢p FDI Hai Phong,
ty 16 nguoi lao dong duoc ky hop dong
khong xac dinh thoi han 1a 52.8%, ty 1€
ngudi lao dong duoc ky hop dong véi thoi
han tir 1 t&i 3 nam chiém 35.7%, Loai hop
ddng lao dong co thoi han dudi 1 nim
1a thdp nhat chiém 11.5%. Véi ty 1& cac
loai HDLD nhu trén, cho théy cac doanh
nghi¢p FDI Hai Phong cling dang c6 mdt
$6 lugng lao dong dai han tuong déi, tao

su on dinh vé vi¢c [am cho nguoi lao dong.

BIEU BO 3: TY LE KY KET HOP BONG LAO
PONG TAI CAC DN FDI HAI PHONG TINH
) DEN 31/12/2019
(Nguan: thee két qud diéu tra khdo sdf ciia tic
gid)

HB Khong

xac dinh

théi han
53%

HB tir 1
d&n 3 nam
36%

Tuy nhién, bén canh d6 tinh hinh bién
dong lao dong cua cac doanh nghiép FDI
tai Hai Phong 1a trong ddi 16n, mic du lao
dong tang thém hang nam khoang 10%,
nhung bién d6 bién dong lao dong (vao -
ra) trong cac DN 1én t6i 50 - 60% (tuyén
vao 30 - 35%/ndm - ra khoi DN 20 -25%/
nam), tham chi c6 DN 1én td1 70%, lam
cho DN vira thiéu lao dong, vira khong c6
lao dong on dinh dé dam bao san xut.

Qua khao sat cho thay, 73% lao dong
roi khoi DN 1a tw bo viée, nhiéu DN lao
dong bo viéc hang loat nhat 1a trong céc
dip nghi 1€, Tét khong trd lai lam viée; 1y
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do tu bd viéc 80% la do thu nhap khong
dam bao cudc séng (cho ban than, tich luy
gitp gia dinh) hodc tim dugc cong viéc
khéc & DN khac c6 thu nhap cao hon, trén
2/3 lao dong dugc diéu tra da ting thay
ddi noi lam viée it nhat 1 1an. Trong do,
53% da ting thay ddi noi lam viéc 2 - 3
lan, gan 10% da timg 1am & 4 DN tro 1én.

Mot khia canh khéc cling chua dugc
quan tdm boi ca DN va NLD 1 van dé lién
quan dén bao mat thong tin c4 nhan khi ky
HPLPD. Theo Tb chiic Lao dong Qubc té
(ILO), nguoi st dung lao dong (NSDLD)
thuong tap hgp cac thong tin ca nhan cua
nhirng nguoi xin viéc va NLD cua DN
vi mot s6 muc dich, nhu: tuan thu phap
luat; hd tro lua chon viéc lam, dao tao va
thang tién; dé dam bao an toan ca nhan, an
ninh c4 nhan, kiém soat chét lugng, dich
vu khach hang va bao vé tai san. Nhiéu
luat quéc gia va cac tiéu chuan qudc té
da thiét 1ap quy trinh rang budc dé xu ly
dir lidu c4 nhan. Cac hé thong thong tin
nhan sy ty dong, giam sat dién tu, sang
loc di truyén va xét nghiém ma tay minh
hoa nhu ciu phat trién cac quy dinh bao
vé dir liéu nham giai quyét van dé sir dung
dit liéu ca nhan cia NLD dé bao vé nhan
phém cua NLD, bdo v¢ su riéng tu va bao
dam quyén co ban dé xac dinh ai c6 thé sir
dung nhirng dit liéu nao cho nhiing muc
dich va diéu kién nao. Vi vay, theo ILO,
cac yéu cau vé bao mat thong tin c4 nhan
cing 12 mot trong nhitng ndi dung gan nhu
bét budc phai ghi trong HDLD dé dam bao
tinh bao mat ciia nhitng thong tin vé NLD
ma NSDLD thu thap duoc.

Tai cac doanh nghié¢p FDI Hai Phong,



trong HDLD chua dua diéu khoan quy
dinh vé bao mét thong tin cd nhan cua
NLD khi ho cung cip cic thong tin nay.
Thuc té, bao mat thong tin cua cé nhan
NLD chua thyc sy dugc chinh NLD quan
tam, NLD van ty mic dinh ring cung cap
thong tin cd nhan cho bén su dung lao
dong 1a diéu hién nhién va ciing khong
cha ¥ dén cam két bao mat thong tin ca
nhan trong HDLD.

2.2.2.2. Bam bao an toan lao dong, vé
sinh lao dong

Cong tac hun luyén an toan lao dong

Cong tac huan luyén an toan lao dong
(ATLD) du di trd thanh quy dinh bét budce
dbi v6i doanh nghiép, don vi sir dung lao
dong, ... nhung trén thyc té van con khong
it doanh nghiép t6 chirc mang tinh chat
d6i phé trong hoat dong nay. Theo béo
cdo tir S6 Lao dong — Thuong binh va xa
hoi Hai Phong, trong 6 thang cudi nim
2019, Thanh tra S& da thuc hién thanh tra
viéc chap hanh cac quy dinh cta phap luat
lao dong tai 55 don vi. Qua thanh tra phat
hién 736 sai pham, trong d6 nhiéu doanh
nghiép, td chuc vi pham vi khong to
chtrc huan luyén an toan vé sinh lao dong
(ATVSLD) theo quy dinh. Qua cong tac
thanh tra, kiém tra cho thay, c6 tinh trang
doanh nghié¢p, don wvi, td chtrc, c4 nhan
ngudi st dung lao dong biét cac quy dinh
huén luyén ATVSLD, nhung van vi pham,
lo 13, thiéu quan tim. C6 doanh nghiép
liy 1y do van ban phép luat thay d6i nhiéu
chua kip cap nhat; c6 doanh nghiép cho
rang cong viéc dic thu lién tuc, kho tap
trung nguoi lao dong nén to chic giam

sat dot xuét, nhic nho nguoi lao dong ma
khong to chirc hudn luyén... Qua thanh
tra, kiém tra cling cho thay nhan thirc va
¥ thire chdp hanh cua ngudi sir dung lao
dong vé cac quy dinh ctia phap luét trong
linh vuc ATVSLD chua cao, nhit 1a dbi
voi nguoi st dung lao dong trong cac
doanh nghiép nho va vira. Nhiéu doanh
nghiép, t6 chirc, don vi cit giam mat phﬁn
chi phi cho cong tac ATVSLD.

Qua qua trinh diéu tra 600 cong nhan
tai 42 doanh nghiép FDI trén dia ban thanh
phé Hai Phong, tac gid thu dugc sb lieu
nhu sau: 55% NLD duge huin luyén vé
an toan lao dong, 35% NLD khoéng dugc
huén luyén vé an toan lao dong, va 10%
NLD Khong c6 cau tra 10i.

Qua s lidu trén cho thiy, s6 lugng lao
dong khong duogc huén luyén vé an toan
lao dong tai cac doanh nghi¢p FDI trén dia
ban thanh phd van chiém ty 1¢ twong doi
cao 35%.

Viéc khong to chuc huin luyén vé
ATVSLD cua doanh nghiép, nguoi st
dung lao dong d& din dén hau qua ngudi
lao dong thiéu hiéu biét, thiéu cac k§ ning
bao dam an toan khi lao dong.

BIEU PO 4: TY LE NGUOI LAO BONG
PUGC HUAN LUYEN VE ATLD
(.-\'griﬁrr: theo két qud diéu tra khdo sdt ciia tic
gia)

Bwoc
. huan
Khéng luyén vé
dwge an toan
huan _ lao déng
luyén vé 554
an toan
lao ddng

35%
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Hau qua 16n nhét 1a nguoi lao dong gip
tai nan, bi thuong tich, thdm chi tir vong.
S6 liéu thong ké 6 thang cudi nam 2019
cua S¢ Lao dong - Thuong binh xa hdi cho
thiy, tong sb tién cac doanh nghiép chi phi
cho 10 vu tai nan lao dong va tai nan giao
thong (da dugc diéu tra, két luan, bao gém
ca mot sd vu ctia nam 2018) 1a hon 2,75 ty
ddng. Cac doanh nghiép con phai hoan tat
cac thu tuc dé giai quyét ché do, quyén loi
cho nguoi bi nan va 26 than nhan cua ho
dugce huong ché do bao hiém xa hoi véi
kinh phi nhiéu ty dong. R& rang chi phi dé
giai quyét tai nan va cac ché do lién quan
cao gap nhiéu lan chi phi cho cong tac
huén luyén ATVSLD cho ngudi lao dong.

C6 mot thyc té, khi thanh tra, kiém tra
doanh nghi¢p 1a ra vi pham, trung binh
mdi doanh nghiép, t6 chic c6 hon 13
sai pham (736 sai pham/55 don vi). Luc
lwong thanh tra, kiém tra ctia S& Lao dong
- Thuong binh x3 hoi va cac doan kiém
tra lién nganh thanh phd nhiéu nhat mdi
nam cling chi thanh tra, kiém tra duoc
khong qua 300 doanh nghiép, to chirc, don
vi trong khi toan thanh phd c6 dén hon 3
van doanh nghiép, td chirc, don vi & cac
loai hinh kinh té. Ngoai thanh tra, kiém
tra tryc tiép, S& Lao dong - Thuong binh
xa hoi phat phiéu ty kiém tra vé phép luat
lao dong moi nam khoang 500-800 doanh
nghi¢p. Viéc tu kiém tra phu thudc vao y
thtre tu giac ciia doanh nghiép 1a chinh. Vi
vay, dé han ché cac vi pham phép luat vé
lao dong, can tuyén truyén, pho bién cac
van ban, cac quy dinh, huéng dan vé cong
tac ATVSLD t61 nguoi lao dong va chu
st dung lao dong. Pdng thoi, ting cuong
cong tac thanh tra, kiém tra nhat 1a véi
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nhitng doanh nghiép c6 nguy co cao vé
mét an toan lao dong dé kip thoi phat hién
vi pham, qua d6 huéng dan chin chinh cac
doanh nghiép, ngan chan, xu ly kip thoi,
han ché hau qua dang tiéc xay ra.

Cong tac td chirc kham sirc khoé
dinh ki cho ngudi lao dong

Theo Di¢u 21 Luét An toan, v¢ sinh lao
dong 2015 quy dinh rd trach nhi¢m nguoi
sit dung lao dong bt budc phai kham
suc khoe dinh ky cho nhan vién. Theo
d6: Doanh nghiép phai t6 chirc kham sirc
khoe it nhat mot 1an/nam; Ddi véi nguoi
lam nghé, coéng viéc nang nhoc, doc hai,
nguy hiém hodc dic biét nang nhoc, doc
hai, nguy hiém; nguoi khuyét tat; lao dong
chua thanh nién; lao dong cao tudi duoc
kham strc khoe it nhat 06 thang mot lan.

Tuy nhién, trén thuc té van dé nay tai
cac doanh nghi¢p ndi chung va céc doanh
nghiép FDI Hai Phong van con rat nhiéu
van dé bat cap nhu: Nhiéu doanh nghiép
khong to chtrc kham st khoe dinh ky cho
ngudi lao dong; Chat lugng kham va chira
bénh con nhiéu han ché, céng nhan khong
quan tdm nhiéu t6i van dé nay, ....

Theo két qua khao sat 600 cong nhan
tai 42 doanh nghiép FDI trén dia ban
thanh phd cho thay: 58% NLD duoc kham
suc khoe dinh ky, 34% NLD Khong dugc
khéam strc khée dinh ky, 8% NLD khong
quan tam.

Khi duge hoi vé van dé kham stic khoe
dinh ky, mot s6 cong nhan cho biét: “Vao
day lam cha yéu kiém tién nudi vo con
chtr chua nghi dén miy cai d6? Ching

to1 cling chua khi nao di kham surc khoe



dinh ky & bénh vién va ciing khong biét
¢ dau c6 chtic nang kham phat hién bénh
nghé nghiép. Téi nghi cong nhan trong
khu cong nghiép nay it nguoi quan tadm tdi
van d& stic khoe, bénh nghé nghiép. Khi
c6 bac si vé kham tai cong ty thi chung toi
moi duge do huyét ap, thi lyc... nhung it
lam”. Ciing nhiéu y kién cho rang: “Chi
khi nao 6m dau, bénh nang thi ty ban than
s€ di bénh vién kham va chira tri. Cong ty
c¢6 phong y té nhung chi khi ndo ¢ su ¢b
stc khoe ngay tai noi lam viéc, cong nhan
méi dén gap y ta dé dugc so ctru”.

BIEU B0 5: TY LE NLB BUQC KHAM SUC
KHOE DINH KY TAI CAC DOANH
NGHIEP FDI HAI PHONG
(Nguén: theo két qud dién tra klido sdt ciia tic
gid)
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Mot trong s6 nhimng 1y do khién NLD
it quan tam t6i strc khoe nghé nghiép cua
ban than boi cong tac tuyén truyén tir cac
co quan, ban, nganh con han ché, trong
khi hoat dong cong doan bao vé quyén loi
cho nguoi lao dong trén linh vuc stc khoe
van chua hiéu qua, chua 1a chd dua dang
tin cay cho nguoi lao dong.

2.2.2.3. Tao co hgi ndng cao trinh do
chuyén mon nghiép vu

Céc doanh nghiép c6 von dau tu nude
ngoai hién da va dang gop phan tich cuc
giai quyét viéc lam va tao thu nhap 6n

dinh cho lyc luong lao dong cua thanh phé
Hai Phong va mot sé dia phuong 1an can.
Theo théng ké cua S¢ Ké hoach va Pau
tu Hai Phong thi s ngudi lao dong lam
viéc tai cac doanh nghiép FDI trén toan
thanh phé sau hon 30 nam thuc hién chu
truong thu hut dau tu da 1a hon 160.000
nguoi. Ngoai vi¢e tao cong an vig¢c lam,
on dinh an sinh x3 hi, cac doanh nghiép
FDI con c6 thé tao co hoi cho luc lugng
can b, cong nhan Viét Nam c6 diéu kién
tiép can, hoc hoéi va tiép thu k¥ thuat méi,
cong nghé moi, cach thirc diéu hanh va
quan 1y tién tién, tac phong cong nghiép
va nang cao trinh do chuyén mon, nghiép
vu. Thong qua doi ngii lao dong nay cling
tac dong dén cac doanh nghiép khac trong
viéc nang cao trinh d§ cong ngh¢, thiét bi
chung cua cic doanh nghi¢p Hai Phong.
D6 s& 1a nguon lyc dang quy phuc vu cho
su nghiép cong nghiép hod, hién dai hoa
ctia thanh phd.

Nhin chung, tat ca cac lao dong duogc
tuyén dung vao cac doanh nghiép FDI déu
duoc dao tao hodc dao tao bd sung, do vay,
khu vuc FDI gop phan tao ra lyc lugng
lao dong lanh nghé cho thanh phé. Nhiéu
doanh nghi¢p con dua nhiing lao dong
chu chét di dao tao tai nude ngoai nhu Co
khi Viét - Nhat, San Miguel Yamamura
Hai Phong, LS-VINA, Tohoku Pioneer,
Bridgestone, Toyota Nankai Hai Phong...
Mot diéu quan trong la luc luong lao dong
quan 1y di tiép thu dugc phuong cach
quan 1y tién tién cua cac doanh nghiép
nude ngoai, phit hop véi co ché thi truong.

Co thé thiy, tap trung nang cao chat
lugng ngudn nhan lyc, xay dung doi ngii
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cong nhan lanh nghé, c6 tac phong cong
nghiép, c6 hiéu qua va ning suat lao
dong cao.

Pdng thoi, timg budc nang cao nhan
thirc, vai tro trach nhiém cua cac bén trong
viéc thuc hién phap luat lao dong va xay
dung quan hé lao dong hai hoa cling la
mot thé manh, canh tranh trong thu hut
dau tu nudc ngoai.

3. KET LUAN VA KIEN NGHI

Nghién ctru da chi ra TNXH dbi voi
NLD tai cac doanh nghi¢p FDI Hai Phong
thoi gian qua dugc thuc hién t6t & nhiéu
khia canh nhu:

- Sb luong lao dong dugc ky hop
ddng dai han v6i doanh nghiép 1a twong
ddi 16n

- Pasd cac doanh nghiép da t6 chirc
hudn luyén an toan lao dong cho ngudi lao
dong trong doanh nghi¢p

- Hauhét cac doanh nghiép déu t6 chuc
kham surc khoe dinh ky cho nguoi lao dong

- Cong tac dao tao nang cao trinh
d6 cho nguoi lao dong duoc td chirc kha
t6t, hau hét nguoi lao dong khi duoc tuyén
dung vao doanh nghi¢p déu dugc dao tao
va ddo tao bd sung, nhiéu doanh nghiép
con dua nhiing lao dong chii chét di dao
tao tai nudc ngoai

Tuy nhién, bén canh nhiing mat tich
cuc d3 dat duoc, van ton tai mot sd han
ché trong TNXH d6i véi NLD tai cac
doanh nghi¢p FDI Hai Phong nhu:

- Vé thyc hi¢n HDLD: HDLD chua dé
cao cam két bao mat thong tin cho NLD
trong HDLD.
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- Vé dam bdo An toan vé sinh lao
déng: Tap huan an toan vé sinh lao dong
con nhiéu doanh nghiép van chua duoc
t6 chirc thuong xuyén, dinh ky theo ding
quy dinh tai B Luat Lao dong nam 2012.
Tai nan lao dong co dau hiéu tang, cong
tac kham suc khoe cho nguoi lao dong con
so sai va khong dam bao chét luong, bénh
nghé nghiép van ton tai.

- Vé ddo tao ndng cao trinh dé chuyén
mén nghiép vu: S6 luong NLD duoc tham
gia dao tao chuyén sau tai nudc ngoai con
chua cao.

Tir nhitng han ché néu trén, nghién ctru
nay dua ra mot so dé xuat nham nang cao
TNXH d6i voi NLD tai cac doanh nghiép
FDI Hai Phong nhu sau:

Mét la, bd sung diéu khoan bao mat
thong tin ca nhan trong HDLD nham dam
bao quyén lgi cho NLP.

Hai la, tang cudng thyc hién cac bién
phap dam bdo an toan lao dong, v¢ sinh
lao dong nhu thuc hién dong thoi bién
phap k¥ thuat, y té va trang thiét bi phong
ho - vé sinh lao dong dé duy phong bénh
nghé nghiép; tich cuc tuyén truyén va phd
bién phap luat lao dong, phong chdng tai
nan lao dong nham giam thiéu tai nan lao
dong; Cap nhat hé thong quan 1y an toan
stc khoé lao dong ISO 45001.

Ba la, to chic cac khod dao tao theo
phuong thirc dao tao truc tuyén E-learning
dé nhan rong ) lugng nguoi hoc, tiét
kiém chi phi;

Boén la, xay dyng chuong trinh dao tao
dua theo nhu cau va trinh do NLD thong
qua khung nang luc c4 nhan.



Nam la, nang cao nhan thic vé TNXH
d6i v6i NLD cho cac nha quan tri, chinh
NLD dé dam bao tét hon quyén loi va
nghia vu dbi véi NLD.

Bén canh do, nghién ctru dé xuit mot
s6 kién nghi d¢én Nha nudc nhu hinh thanh
cac tiéu chuan, quy tic tmg xir vé TNXH
d6i voi NLD mang tam nganh va qudc
gia; Tang cuong su hd trg tir Chinh phu va
cac co quan quan ly vi mé trong thyc hién
va nang cao TNXH dbi v6i NLD.
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TOM TAT
Bai viét tap trung phan tich cac nhan t6 anh hudng t6i kha ning tiép can tin dung ngan hang cua cac co
s& san xuét kinh doanh cé thé tai Hai Phong. S6 liéu sir dung trong bai viét dwoc thu thap tir mét cude
diéu tra bang bang cau hoi d6i v6i cac co so san xuat kinh doanh (SXKD) cé thé tai Hai Phong. Tir két
qua khao sat, tac gia phan tich cac dac diém cta céc co s& san xuét kinh doanh ca thé va xac dinh duoc
5 nhan t6 anh hudng dén kha ning tiép can tin dung ngan hang ciia cac co sé bao gdm: trinh d6 cia chii
co s0, thoi gian kinh doanh, doanh thu, tai san bao dam, va quan hé xa hdi.
Tir khoa: co s san xuit kinh doanh c4 thé, tin dung ngan hang, Hai Phong.
FACTORS AFFECTING THE INDIVIDUAL PRODUCTION AND BUSINESS
ESTABLISHMENTS’ ABILITY TO ACCESS BANK CREDIT IN HAIPHONG.

ABSTRACT

The article focuses on analyzing the factors affecting the ability of individual production and business
establishments to access bank credit in Haiphong. The data used in this article was collected from a
questionnaire survey for individual businesses in Haiphong. Through the survey results, the author
analyzes the characteristics of individual business and production establishments and identifies
5 factors affecting their ability to access bank credit, including: qualifications of business owners,
business duration, turnover, collateral, and social relations.

Key words: individual production and business establishments, bank credit, Haiphong

1. PAT VAN PE

Tai Hai Phong, theo s6 liéu cua Cuc
thong ké thanh phd [8], tinh t6i cudi nim
2018, s lugng co s6 SXKD céa thé la
97.078 co so voi 146.083 lao dong va con

Co s& SXKD ca thé 1a mot trong nhimng
hinh thirc kinh doanh don gian va phé bién tai
Viét Nam. Vi quy mo trén S tri¢u co so, tao

viéc 1am cho gan 9 triéu lao dong [7], khu vurc
ndy ngdy cang khing dinh vai trd quan trong
trong phét trién kinh té -xa hoi, tao viéc lam,
tang thu nhap cho nguoi lao dong.
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s6 nay dang c6 xu hudng ting lén. Diéu
nay gbp phan thiic day hoat dong san xuét
kinh doanh, cung cip hang hoa, dich vu va
tao cong an viéc lam cho nguoi lao dong,



dong gop dang ké vao sy phat trién kinh té
ctia thanh phd.

Tuy nhién, cic co so SXKD cé thé
con phai déi mat voi khong it kho khin
dé c6 thé canh tranh va phét trién, trong
d6 c6 van dé tiép can tin dung. Thuc té
cho théy viéc tiép can tin dung, dac biét
la tin dung ngéan hang tai cac co s6 SXKD
c4 thé con han ché do nhidu nguyén nhan
khac nhau. Xuét phat tur thuc té do, tac
gia tién hanh khao sat va phan tich cac
dic diém cua cac co s& SXKD cé thé trén
dia ban thanh phé Hai Phong nham muc
tiéu tim ra nhirng nhan t6 anh huong dén
kha nang tiép can tin dung ngin hang cia
céc co s0, tir d6 d& xuat cac ham y chinh
sach nham nang cao kha ning tiép cén
tin dung ngéan hang cho cac co s¢ SXKD
ca thé.

2. PHUONG PHAP PHAN TiCH VA
MO HINH NGHIEN CcUU

2.1. M6 hinh nghién ctru

Tai Viét Nam, di c6 nhiéu nghién ctru
vé cac nhan té anh hudng dén kha ning
tiép can tin dung chinh thic ndi chung
va tin dung ngéan hang ndi riéng cua cac
ddi tuong khac nhau nhu néng ho, hd
tiéu thuong... Nghién ctru cua Nguyén
Hiru Pang va cong sy (2019) [2] tim ra
5 nhan t6 anh hudng toi kha ning tiép
can tin dung chinh thtc cua cac ho tiéu
thuong tai Soc Trang gdm: tudi cia chu
ho, trinh dd hoc vén, s nam buén ban,
doanh thu, tai sdn ddm bao. Nguyén Vin
Vi An va cdng su (2016) [1] phan tich
kha ning tiép can tin dung chinh thirc cua
nong hg tai Tra Vinh va x4c dinh duoc 4

nhan t6 anh huong 1a: dién tich, kha ning
vay tin dung phi chinh thic, dan tdc,
quan h¢ xa hoi. Mot nghién ctru khac tai
An Giang ctia Nguyén Nhan Nhu Ngoc
va Pham Buc Chinh (2015) [3] chira 5
nhan t6 anh huong kha ning tiép can tin
dung chinh thtrc ctia néng ho 1a: téng gia
tri tai san cua ho, tham gia t6 chire doan
thé, nhu cau vay tir cac to chirc tin dung,
bao lanh vay va thu nhap tich liy. Nghién
cuu cua Bui Van Trinh va Truong Thi
Phuong Thao (2014) [4] v6i d6i tuong 1a
nong hd nuodi tom tai Tra Vinh dua ra 6
nhan t6 anh huong kha ning tiép can tin
dung chinh thirc bao gom: thu nhap, thoi
gian, 14i suat, khoang cach, sb 1an vay, s6
t6 chirc tin dung.

Xuat phat tr dic diém ddi tuong
nghién ctru va két qua ciia cac nghién ciru
trude day, tac gia dé xuat 9 nhan t6 anh
huong dua vao mo hinh hdi quy Binary
logistic dé danh gia kha ning tiép can tin
dung chinh thtrc cta cac co s&¢ SXKD ca
thé tai Hai Phong. Cu thé, mé hinh nghién
ctru c6 dang sau:

P(Y-1)
log [P (Y-0)
Trong do:

1= O + BiXi + «i.

- Y kha ning tiép can ngudn tin dung
ngan hang duoc do ludng bang hai gia tri
0 va 1 (114 co tiép can dugc va 0 1a khong
co tiép can duoc).

- Xi 14 cac bién doc. Cac bién nay dugc
dinh nghia va dién giai chi tiét & bang sau:
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Bang 1: Cac bien va ky vong vé dau cac h¢ so pi ctia m6 hinh

Xi| Ténbién | Didn gidi y nghia ciia bién Ngudn tham khio Iiz (Vi‘g‘l‘lg
e , e a .o z . |Nguyén HituDing (2019),
X1 g?étmh chu f;f %li’éﬁznnila i I n@uld |\ vén Van Vi An (2016), ;
’ Nguyén Nhan Nhu Ngoc (2015)
X0 Tudi ctia chu Bién lién tuc, tudi cta chi Nguyén Hiru Bang (2019), N
o s co s Nguyén Vin Vii An (2016)
e A a . Nguyén Hiru Ping (2019),
o T | v shnimbes oo, |
Nguyén Nhan Nhur Ngoc (2015)
Thoi gian kinh | Bién lién tuc, sé nam hoat | euyen Hiu Bang (2019),
X4 doanh dong kinh doanh cua co s& Neguyen Van Vi An (2016), "
ong Bui Van Trinh (2014)
S6 luong lao Bién lién tuc, s6 luong lao X e s
C na C n
X5 dong dong tai co s Nguyén Hiru Bang (2019)
. s . Nguyén Hitu Dang (2019),
X6 le;fh thu binh B;ZE gf;nm‘c’u g‘gm:éﬂm binh |\ ouyén Van Vii An (2016), T
d d & Bui Vin Trinh (2014)
Bién gia, nhan gié tri 1 néu co X e TV
X7 | Tai sén bo d4m | tai san béo dam, 0 néu khong Eguygﬁ sﬁgj“fn(fgg 196)) n
c6 tai san bao dam g
Bién gia, nhan gi4 tri 1 néu
X8 |Vay von PCT | cosé co vay von, 0 néu co sé | Nguyén Vin Vii An (2016) -
khong vay von
Bién gia, nhan gié tri 1 néu co
s co tham gia cac to chrc,
X9 [Quan hé xa hoi | hiép hdi, nhan gia tri 0 néu Nguyén Hitu Dang (2019) +
khong tham gia cac t0 chic,
hiép hoi

2.2. Phuwong phap nghién ciru

Nghién ctru dugc thuc hién két hop ca
phuong phép phan tich dinh tinh va dinh lugng.

Phwong phap phan tich dinh tinh:
Dugc thuc hién thong qua tham khao céac
tai liéu nghién ctru dé xay dyng moé hinh
nghién ctru, bang cau hoi va phong van so
bo mot sd dbi tugng nghién ctru. Két qua
nghién ctru so bo dinh tinh 1a co s¢ nham
bd sung va hoan thién bang cau hoi trudc
khi phat hanh bang cau hoéi chinh thirc
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dé phong van cac doi twong can thu thap
thong tin phuc vu cho nghién cuu.

Phwong phdp phan tich dinh luwong:
Nghién ctu chinh thitc dugc thuc hi¢n
bang phuwong phap dinh lugng, dir liu
so cap duoc thu thap thong qua qua trinh
phong vén tryc tiép bang bang cau hoi
soan san cho ddi tuong la cac co s SXKD
c4 thé tai Hai Phong. Nghién ctru thu thap
mau dya trén viée tiép can thudn tién cac
CO SO.



C6 nhiéu quan diém vé viéc xac dinh
kich thuéc mau. Cac nha nghién ctru xac
dinh kich thudc miu can thiét thong qua
cong thurc kinh nghiém cho tirng phuong
phap xu ly. Theo Tabachnick & Fidell
(2007) [6], dé phan tich hdi quy dat két qua
tt nhat, kich thude mau t6i thiéu can thoa
man cong thirc: n = 50+8m, trong do n 1a
kich thudc mau, m 13 sé bién doc 1ap dua
vao md hinh héi quy. Trong nghién ctru

nay voi sé bién doc 1ap dua vao mé hinh
1a m =9 thi kich thudc mau 1a n= 143 dam
bao do tin cay.

3. KET QUA KHAO SAT

3.1 Pic diém miu khao sat

Két qua thong ké mo ta dic diém cua
cac co sO san xuat kinh doanh ca thé tai

Hai Phong dugc duoc trinh bay tai bang 2:

Bing 2: Pic diém miu khio sat

Bic didm , Miu n=143
: So lwgng | Ty 1€ (%)

 re s . , R Nam 63 44.1
Gidi tinh cua chu co so Nit 20 55.9
Tur 18 dén 40 tudi 36 25,2
Tubi Tir 41 dén 60 tudi 85 59,4
Trén 60 tudi 22 15,4

Khéng co6 bang cap 39 27,3

Trinh d9 hoc vén ciia chii co | Trung hoc pho thong 72 50,3
i So cap, trung cap chuyén nghiép 21 14,7

Cao déng, dai hoc, trén dai hoc 11 7,7
Dudi | nim 40 28,0

. Tur 1 dén 5 nam 61 42,7
Thoi gian kinh doanh -0 " " e =0 am 30 21.0
Trén 10 nam 12 8.4
1 lao dong 99 69,2
S6 lwong lao dong Tir 2 dén 5 lao dong 41 28,7
Tir 6 dén dudi 10 lao dong 3 2,1
Dudi 10 triéu dong 54 37,8
. o Tir 10 dén 20 triéu dong 47 32,9
Doanh thu binh quan/thing 5 =2 750 ey dong 28 19,6
Trén 50 triéu dong 14 9.8

Tai sin biio dim Co tai san bao dam 23 16,1
Khong c6 tai san bao dam 120 83,9
Vay vén C6 vay von phi chinh thic 37 25,9

phi chinh thirc Khéng vay von phi chinh thirc 106 74,1
Quan hé x hoj C6 tham gia cz.'lc t6 chire, higp p@i . 19 13,3
Khoéng tham gia céc t6 chirc, hi¢p hoi 124 86,7

(Nguon: Két qud khdo sdt ciia tac gid nam 2019)
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Két qua cho thay chi co so da s6 1a ni,
chiém 55,9%, d6 tudi cht ho chit yéu nam
trong khoang 41-60 tudi chiém ty 1& gan
60%. Trinh d6 hoc van cta chii co so tuong
dbi thap. Cu thé, nhom tot nghiép Trung
hoc phd théng chiém ty 18 cao nhét chiém
50.3%, nhom tot nghiép so cap, trung cp
chuyén nghiép chiém ty 1& 14,7%, va thap
nhét 1a nhém c6 trinh do cao d'fmg, dai hoc
trd 1én 1a 7,7%. Bén canh d6 con c6 mot
s6 chu co so chua tét nghiép Trung hoc
phd thong hay trai qua bét ky hoat dong
dao tao k¥ niang nghé nghiép nao chiém ty
1¢ kha cao trén 27,3% tong s6 co s& tham
gia khdo sat.

Vé thoi gian kinh doanh, s6 lugng co
s& dugc khao sat hoat dong tur 1-5 nam
chiém ty 1€ cao nhét 1a 42,7%. S6 co s&
moi duge thanh 13p va di vao hoat dong
dudi 1 nam 1a 28%. Nhirng co s& hoat
d6ng 1au nam chiém ty 18 thap hon, trong
d6 c6 21% sb co sé hoat dong tur 6 dén
10 nam va 8,4% s co s& hoat dong trén
10 nam.

S6 luong co so tu kinh doanh (chicé 1
ngudi) 1a chu yéu chiém t6i 69.2% tong s6
co s¢ tham gia khao sat. Doanh thu binh
quan cta cic co s& 1a 23,21 triéu dong/
thang, trong d6 co toi 37.8% sb co s& ¢6
doanh thu duéi 10 triéu dong/thang. Nhu
vay, quy md kinh doanh ctia cac co s¢ con
khé nho.

Co6 khoang 16.1% hd co6 tai san dam
bao dé vay von ngan hang va 13.3% ho
1a thanh vién cua t6 chirc, hiép hoi. Két
qua nay cho thiy con mot ty 1¢ kha 16n ho
chua dap ung diéu kién vé bao dam tién
vay tai ngan hang va c6 it mdi lién hé véi
céc to chire xa hoi, hiép hdi nganh nghé,
hiép hoi nghé nghiép... do d6 giam co hoi
tiép can cac thong tin vay von ngan hang.

Nhu vy, két qua khao sat cho thiy
trinh do hoc vén cta chi co sé con kha
thip va thoi gian hoat dong kinh doanh
cling chua dai, quy mo nho 1é voi da sé cac
co s6 do chu co so tu kinh doanh, doanh
thu kha thap. Sé it cac co sd ¢6 so hiru tai
san c6 thé dam bao tién vay tai ngan hang
va tham gia cac to chtrc x4 hoi, hiép hoi
nghé nghiép.

3.2. Két qua hdi quy

Két qua ctia kiém dinh Wald cho thiy
¢6 4 bién doc 1ap trong md hinh khong co
v nghia théng ké 1a: Tudi, Gidi tinh, Sb
luong lao dong va Vay von phi chinh thirc.
Nhu vay khong du bang ching thé hién
cac bién nay c6 anh huong dén kha ning
tiép can ngudn vén tin dung ngan hang cua
cac co s& SXKD cé thé tham gia khao sat.

C6 5 bién doc lap c6 ¥ nghia thong ké
véi bién phu thudc 1a Trinh d¢, Thoi gian
kinh doanh, Doanh thu, Tai san bao dam,
Quan h¢ xa hoi.

Bang 3: Két qua hoi quy

BIEN Hé so (B) Sig.
Hang s0 -16,876 ,001
X1 -,041 ,963
X2 1,431 ,124
X3 1,285%* ,002
X4 ,897* ,078
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X5 ,449 ,710
X6 ,119%%* ,000
X7 ,610 ,667
X8 2,223* ,060
X9 1,900%* ,046

Heé s6 Sig. ctia mo hinh 0.000

-2 Log Likelihood 45,217a

Mirc du bdo chinh xac (%) 94,4

Ghi chii: *, *% *%%: c6 y nghia thong ké twong g & mirc 10%, 5% va 1%.

(Nguon: Két qud khdo sat cia tac gia nam 2019)

Mo hinh héi quy ¢ dang:

}]= -16,876 + 1,285 X3 +

+ 0,897 X4 + 0,119 X6 + 2,223 X8 + 1,9 X9

Anh huong cua timg yéu t6 anh hudng
dén kha ning tiép can tin dung ngan hang
ctia ndong ho duge dién giai nhu sau:

Trinh d) ciia chii co sé: Day 1a bién
c6 anh huong tich cuc dén kha ning tiép
can tin dung ngan hang cua cac co so
SXKD ca thé do hé s6 hdi quy bién nay co
gia tri dwong va c6 y nghia thong ké cao &
do tin cay 95%. Trinh d6 hoc vén cua chu
co s cang cao, co nén tang kién thirc nhat
dinh thi kha ning nim bt thong tin, cac
diéu kién cép tin dung tai ngan hang ciing
tang lén.

Thoi gian kinh doanh: Bién nay
cling c¢6 anh huéng cing chiéu véi bién
phu thude ¢ do tin cay 90%. Diéu nay kha
dé hiéu, boi thoi gian kinh doanh cang 1au
dai thi chu co s¢ cang c6 kinh nghiém hon
trong vi¢c quan ly hoat dong kinh doanh,
dong thoi ngudn cung tng dau vao va
lwong khach hang ciing 6n dinh hon. Ddi
v6i nhiing co s¢ da trai qua mot khoang
thoi gian kinh doanh nhét dinh, cac ngan
hang ciing c6 nhiéu co s& dé danh gia
chinh xac hon hi¢u qua kinh doanh ciing

nhu dy doan kha nang tra no cua co s do
trong tuong lai, tir d6 dua ra quyét dinh
cho vay dé dang hon.

Doanh thu: Bién doanh thu c6 anh
huong toi bién phu thudc véi do tin cay
99%. DAu cta hé sé hdi quy duong cho
thdy bién c6 tac dong cling chiéu téi bién
phu thudc. Trén thuc té, day 1a mot trong
nhitng yéu t6 quyét dinh dén kha nang tiép
can von tin dung ngan hang cua cic co s&
SXKD ca thé. Cac ngan hang rat quan
tam toi yéu td ndy trong qua trinh tham
dinh khach hang vay nham muc dich ddnh
gia nang lyc tai chinh dadm bao trd ng hay
khong. D6i voi nhitng khach hang c6 ning
luc tai chinh tét s& giam thiéu rui ro, bao
toan ngudn von hoat dong cho ngan hang.

Tai san biao dam: Bién c6 anh huong
t6i bién phu thudc ¢ do tin cdy 90%. Dau
ctia hé s6 hdi quy duong thé hién cac co
sO ¢o tai san bao dam thi kha ning tiép can
ngudn tin dung chinh thirc s& cao hon. Két
qua nay phu hop véi thuc té vé didu kién
vay von tai cac to chire tin dung luén doi
hoi phai co tiéu chuan vé tai san bao dam.
Mic di vé mit ly thuyét, tai san bao dam
chi 1a yéu t6 cudi cung gép phan nang cao
trdch nhiém cua khach hang trong viéc
tra ng chir khong phai 1a didu kién quyét
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dinh khi vay v6n. Tuy nhién vé phia ngan
hang, dé phong ngira rii ro thi tai san dam
bao lai tré thanh diéu kién tién quyét khi
xem xét tham dinh cap tin dung ddi véi
cac co s6 kinh doanh c6 quy mé nho va dé
ton thuong nhu cac co so SXKD ca thé.
Mot mit dy 1a ngudn tra no thi hai trong
truong hop hoat dong kinh doanh cua céac
co s¢ khong theo du kién, mat khac trach
nhiém va y thuc tra ng cua cac co so kinh
doanh s€ dugc nang 1én do c6 rang budc
vé tai san bao dam tai ngan hang.

V& phia cac co sé SXKD ca thé, théng
tin c6 dugc trong qua trinh khao sat cho
thiy do quy mé nho, tai san ciia cic co
s& SXKD ca thé chu yéu 1a hang hoa luan
chuyén trong kinh doanh. Rat it co s¢ dau
tur vao may moc thiét bi, co so ha tﬁng ma
chu yéu tan dung ti da ngudn luc sin c6
dé tiét kiém chi phi. Nhu vay c6 thé thiy
sO co so ¢6 tai san c6 kha ning dap tng
diéu kién vé tai san bao dam cia ngan
hang chiém ty 1¢ nho. Day ciing 13 van dé
khé khan, vueéng mac ma cic ngan hang
can sém dua ra bién phap thiao g& néu
mudn ting doanh s6 cho vay dbi véi khu
VUcC nay.

Quan hé xa hi: Bién nay anh huong
t6i bién phu thudc ¢ do tin cay 95%. Theo
két qua phong van cua tac gia, mot sb
cac co so kinh doanh 1a thanh vién céc to
chure, hi€p hoi nhu: héi phu nir, hoi cuu
chién binh, hiép hoi co khi Hai Phong...
Khi tham gia cac t6 chirc, hiép hoi cac co
s& SXKD c4 thé nhan duoc sy hd tro vé
nhiéu mat nhu: trao do6i thong tin, hoc tap
d6i kinh nghiém, hd tro tiép can don dit
hang, tim kiém ngudn cung 6n dinh,... qua
do hiéu qua hoat dong kinh doanh cling
duoc cai thién.
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Néu ddy manh duoc vai trd cua cac to
chirc hi¢p hdi, mdt mat cac co sé SXKD co
co hoi nam bit théng tin vé cac chuong trinh
vay von tai ngan hang. Mit khac, thong qua
su gin bo, hiéu biét rd tinh hinh hoat dong
clia céc co s SXKD c4 thé la thanh vién
clia minh, céc td chie, hi¢p héi co thé dung
ra bao lanh vay von cho nhing thanh vién
c6 phuong an kinh doanh kha thi, hi¢u qua
va nang lyc tai chinh tt. Véi thyuc trang vé
tinh hinh tai san bao dam cua cac co sé con
chwa déap tmg dugc diéu kién vay von, day
s€ 1a chia khoéa giup cho cac co s SXKD
ca thé c6 co hoi tiép can von tin dung ngan
hang, dam bao nhu cau vén cho hoat dong
kinh doanh ctia minh, dong thoi cac to chirc
tin dung co thé tiét kiém chi phi tham dinh,
giam rui ro, ting doanh thu va lgi nhuén.

4. KET LUAN

Nang cao kha ning tiép can tin dung
ngan hang s& tao diéu kién cho cac co s
SXKD c4 thé tranh thu duoc ngudn vén
v6i chi phi hop Iy dé dau tu san xuit,
nang cao thu nhap va phat trién kinh té dja
phuong. Thong qua phén tich dic diém
clia cac co s& SXKD ca thé tai Hai Phong
cho thay phan 16n cac co s tu kinh doanh,
chi co s6 1a nit va do tudi kha cao, trinh
do thép, doanh thu nho, da s khong co6 tai
san bao dam va it c6 mdi quan hé véi cac
t6 chtrc, hiép hoi. Tir két qua khao sat, tac
gia d4 xac dinh 5 nhan t6 ¢6 anh hudng t6i
kha nang tiép can tin dung ngan hang cua
cac co s SXKD c4 thé tai Hai Phong bao
gém: trinh d9, thoi gian kinh doanh, doanh
thu, tai san bdo ddm, quan h¢ xa hoi, trong
d6 nhan t6 tac dong 16n nhét t6i kha ning
tiép can ngudn von tin dung ngan hang 1a
tai san bao dam. Nghién ctlru cling chi ra



réng bén canh viéc nang cao trinh d9, cai
thién hi¢u qua kinh doanh, vi¢c tham gia
cac t6 chtrc xa hoi, hiép hoi nganh nghé
cling gbp phan quan trong dé tao co hoi
cho céc co sé dén gan hon véi ngudn von
vay tr ngan hang.
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TOM TAT:

Muc dich cua bai nghién ctru 1a nham kiém tra mdi quan hé giita dic diém cta doanh nghiép v6i tinh hinh

str dung céc ky thuat tai trg von boostrapping tai cac doanh nghiép nho va vira tai Viét Nam thong qua

mot mau bao gdm 476 doanh nghiép. Két qua cho thy, cac doanh nghiép tré, quy mé von nho thuong lya

chon cac ky thudt bootstrapping tai chinh chu s& hiru hoic sir dung chung ngudn luc véi cac doanh nghiép

khéac. Cac doanh nghiép co ty 1é no cao, hiéu qua kinh doanh kém hon tim dén bootstrapping giam thiéu

cac khoan phai thu hodc tdi thiéu hoa von dau tu. Cac doanh nghiép hoat dong trong linh vyc néng — 1am

— thuy san thuong lya chon bootstrapping lién quan dén céc chinh sach hd trg ciia nha nude.

Tir khoa: k§ thuét tai trg von bootstrapping, dic diém doanh nghiép, doanh nghiép nho va vira
ENTERPRISE CHARACTERISTICS AND USE OF BOOSTRAPP FINANCING

TECHNIQUES IN SMALL AND MEDIUM ENTERPRISES IN VIET NAM

ABSTRACST:

The purpose of the paper is to find the relationship between the enterprise’s characteristics and the use
of boostrapp funding techniques with a sample of 476 Vietnamese SMEs. The results show that young,
small-capital businesses often choose owners financing bootstrapping techniques or sharing resources
with other businesses. Firms with high debt ratios and poorer performance turn to bootstrapping to
minimize receivables or minimize capital investment. Enterprises operating in the agricultural, forestry

and fishery sectors often choose subsidy — oriented bootstrapping

Key words: Boostrapping, enterprise characteristics, small and medium enterprises

1. GIOI THIEU

Tiép can dugc von la mot trong

16n cac doanh nghiép thuong tiép can véi
ngudn von truyén thong thong qua viée

nhirng nhan té quan trong ddi voi hoat
dong cua bat ky doanh nghiép nao, dic
biét dbi voi nhitng doanh nghiép c6 quy
mé nhé vbn di c6 kha ning chdng d&
trong thj truong thudng yéu hon so véi
cic doanh nghiép c6 quy mo 1én. Phan
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gia tang von chu s¢ hitu hodc thuc hién
cac hoat dong vay ng trén thi truong tai
chinh. Tuy nhién khong phai ltic nao viéc
huy dong vén tir cac ngudn nay ciing trd
nén dé dang dic biét 1a ddi v6i cac doanh
nghiép nhé va vura.



Trong bdi canh tiép can tai chinh
truyén thong tré nén kho khin véi nhimg
diéu kién khong mong mudn, dudi goc
dd quan tri kinh doanh, vai tro cua chu
s¢ hiru 1a v cung quan trong trong viéc
dua ra quyét dinh tim kiém va lya chon
sir dung ngudn von thay thé. Nguon von
thay thé trong truong hop nay dugc cac
nha nghién ctru qudc té goi tén d6 chinh
1a cac ky thuat tai trg von bootstrapping
(goi tat la bootstrapping). Tuy nhién, tai
Viét Nam hién nay cac nghién ctru vé
bootstrapping van con kha khiém ton, dic
biét 1a cac nghién ctru lién quan dén mbi
quan h¢ gitra dac diém doanh nghiép va
van dé st dung céac k¥ thuat tai trg doc ddo
nay. Xuat phat tir Iy do do, bai bao mudn
xem xét su khac biét vé dic diém doanh
nghié¢p s€ tac dong dén viéc lua chon va sur
dung bootstrapping tai cac doanh nghi¢p
nho va vira Viét Nam nhu thé nao?

2. TONG QUAN NGHIEN CUU

2.1. Ky thuit tai trg von bootstrapping

Boostrapping trong linh vuc tai chinh
mic du bat dau dugc dé cap dén trong
nghién ctru cua Bhide (1992), nhung trude
d6 cac ky thuat tai tro von bootstrapping
cling da xuat hién & mot vai nghién ciru
vGi cac tén goi khac nhau nhu von thay
thé trong nghién ctru cia Van Auken &
Carter (1989) hoic tai chinh thay thé trong
nghién ctru cua Thorne (1989).

Bhide  (1992,110) cho  rang
“Bootstrapping 1a su sang tao cua chu s¢
hitu trong vi¢c van hanh kinh doanh véi
cac quy ca nhan khiém ton”. Sau nghién
ctu cua Bhide (1992), bootstrapping
dugc cac nha nghién ciu khac bat dau
quan tam hon. Freear va cong sy (1995,

102) dinh nghia “bootstrapping la cach
sang tao cao dé co duoc viée sir dung cac
ngudn luc ma khong vay hoic ting von cb
phén tir cac ngudn lyc truyén thong”. Tiép
tuc phat trién khai niém vé bootstrapping,
Van Auken & Neeley (1996, 223) nhan
dinh “Bootstrapping 1a von thu duogc tir
cac nguodn khéac véi cac ngudn von truyén
thong”. Winborgs & Landstrom (2001,
238) khi xem xét hanh vi cua ngudi quan
Iy trong doanh nghiép ¢ Thuy Dién da
dinh nghia bootstrapping 1a viéc “str dung
cac phuong phap dé dap ung nhu cau von
ma khong dua vao tai chinh dai han bén
ngoai tir cac chu ng hoac chu s¢ htru moi”.

Nhu véy co6 thé nhan thay co sy dong
thuan trong hau hét cac quan diém cua
cac nha nghién ctru trude d6 khi cho ring
bootstrapping chinh la tap hop cac phuong
phap nham dap (mg nhu cau tai chinh cua
doanh nghiép ma khong lam gia tang ng
va von ¢d phan méi.
2.2. Pic diém doanh nghiép va vin deé sir
dung bootstrapping tai cic doanh nghiép
nho va vira

Céc dic diém cua doanh nghiép dugc
nhiéu nha nghién ctru quan tim & cac goc
do: tinh chat so hiru, nganh nghé kinh
doanh, giai doan phat trién, quy mé ciing
nhu tinh hinh hinh tai chinh. Muc d6 anh
hudng cia cic nhan t6 nay dén viéc sir
dung bootstrapping dugc thé hién nhu sau:

Tinh chat so hiru dad dugc dé& cap
dén trong nghién ctru ctia Van Auken &
Neeley (1996) nhim xem xét mbi quan hé
ciia nd véi van dé lya chon st dung cac
ky thudt tai trg von bootstrapping. Trong
nghién ctru ndy, von bootstrapping duoc
nhin nhan dudi géc do 1a tai chinh phi
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truyén thong. Két qua ctia nghién ciru cho
thiy, v6i cac doanh nghiép c6 loai quyén
s& hitu duy nhét da sir dung bootstrapping
¢ murc do cao hon so v6i cac doanh nghiép
khéc. Su khong tach biét vé muc tiéu cla
chu s¢ hiru voi muc ti€u cua doanh nghiép
lam cho rui ro cua doanh nghi¢p s€ phu
thudc vao chu so hitu duy nhét chinh la
nguyén nhan co ban dan téi van dé kho
tiép can ngudn von truyén théng ddi voi
nhiing loai hinh doanh nghi¢p nay. Tuy
nhién trong nghién ctru cia Van Auken
(2003) thi giita bootstrapping va tinh chat
sO hitu ton tai méi quan hé khong dang ké.

Nganh nghé kinh doanh ciing duogc
xem 12 mot trong nhitng nhan to c6 tac
dong dang ké dén viéc lua chon va st
dung cac k¥ thuat tai tro vén bootstrap-
ping. Van Auken (2005) da ching minh
mdi quan hé nay thong qua so sanh viéc
st dung bootstrapping trong cac nganh
cong nghiép khac nhau. Két qua nghién
ctru cho thay c6 sy khac biét rd rang trong
viéc lua chon va su dung bootstrapping
v6i cac doanh nghiép co6 céc linh vuc kinh
doanh cuy thé. Trong nghién ciru ctia minh,
Van Auken (2005) da chi ra ring voi cac
doanh nghi€p hoat dong trong linh vuc
cong nghé su dung bootstrapping ¢ mot
muc d6 nhat dinh hon so véi cac doanh
nghi¢p hoat dong trong cac linh vuc khac.
Va khi st dung bootstrapping, thi cac
doanh nghiép cong nghé quan tdim dén
bootstrapping cai thién dong tién trong khi
cac doanh nghiép & cac linh vuc con lai thi
quan tdm dén bootstrapping lién quan dén
tri hodn thanh toan. Ciing dé cap dén su
khac biét vé nganh nghé kinh doanh trong
viéc su dung bootstrapping, Van Auken &
Neeley (1996) xem xét cac doanh nghiép
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xdy dung, san xuét st dung bootstrapping
nhu thé ndo so v6i cac doanh nghiép khéc.
Két qua nghién cru khang dinh, cac doanh
nghiép hoat dong trong linh vuc xay dung,
san xuat sir dung bootstrapping it hon so
v6i cac doanh nghiép hoat dong trong cac
linh vuc khac. Winborgs & Landstrom
(2001) cho ring, cac doanh nghiép hoat
dong chi trong linh vuc tu van thudng
str dung rat it tham chi 1a khong sir dung
bootstrapping trong khi cac doanh nghiép
¢ céc linh vuc khac s€ sir dung bootstrap-
ping dudi mdi hinh thire cu thé. Trong ng-
hién ctru ctia Harrison va cong su (2004)
cho biét cac doanh nghiép nho hoat dong
phd bién trong linh vuc dich vu phan mém
c6 mirc do sir dung bootstrapping thap
hon so véi cac doanh nghiép hoat dong
trong linh vuc phét trién san phim coéng
nghé. Nhu vay, co thé thay, viéc lya chon
c6 st dung bootstrapping hay khong, murc
d6 sir dung nhu thé nao, cach thire sir dung
ra sao cling chiu anh hudng tir vi¢c doanh
nghi¢p hoat dong kinh doanh trong linh
vuc gi.

Céac giai doan phat trién khac nhau
cua doanh nghi¢p ciing la mot trong
nhitng nhan t6 anh huéng dén viéc st
dung bootstrapping. Dé cap dén van dé
nay Winborgs & Landstrom (2001) cho
rang, mdi giai doan phat trién khac nhau
doanh nghi¢p s€ st dung bootstrapping
theo céc cach khac nhau. Doanh nghi¢p &
giai doan maéi thanh 1ap thuong lya chon
st dung bootstrapping tri hoan thanh
toan hodc bootstrapping lién quan dén
tai chinh chu sé hitu, trong khi d6 doanh
nghiép ¢ giai doan phat trién va mo
rong thi c6 xu hudng lga chon str dung
Bootstrapping dua trén cac mdi quan hé



hodc giam thiéu cic khoan phai thu. Co
ban dong quan diém véi Winborgs &
Landstrom (2001) trong nghién ctru ctua
Ebben & Johnson (2006) ciing cho rang
viéc lya chon va sir dung bootstrapping
c6 su thay doi theo cac giai doan phat
trién khac nhau trong vong doi ciia mot
doanh nghiép. Vi cac doanh nghiép c6
tudi doi cang cao thi viée str dung cac ky
thuat boostrapping lién quan dén khach
hang cang nhiéu trong khi véi cac doanh
nghiép c6 tudi doi thap hon thi lai wu tién
s dung céac ky thuat bootstrapping lién
quan dén chu s hiru, tri hodn thanh toan
va dung chung ngudn luc.

Quy md doanh nghié¢p cling da duogc
xem xét trong nghién clru ciia Harrison
va cong su (2004) vé cac doanh nghiép
nganh cong nghiép phan mém. Két qua
nghién ctru cho thay cac doanh nghiép nho
danh gia tAm quan trong ctia bootstrapping
cho muc dich kinh doanh cao hon so voi
cac doanh nghi¢p c6 quy md 16n. Ngoai
ra, d& phat trién kinh doanh, cic cong ty
nho sir dung bootstrapping lién quan dén
giam thiéu chi phi, st dung tai chinh ca
nhan, trong khi cac cong ty 16n su dung
bootstrapping cho phat trién san pham.
Mdi quan hé nguoc chiéu giita quy mé
doanh nghiép vi1 bootstrapping cling dugc
tim thay trong nghién ctru ctia Van Auken
(2004). Trong nghién ctru cua Winborgs &
Landstrom (2001) v&inhiing doanh nghiép
c6 quy mo6 nho (quy md trong nghién ctru
nay xac dinh boi sé lwong nhan vién) cé
khoang 2 nhan vién thi xu hudng lya chon
bootstrapping lién quan dén tai chinh chu
s¢ hitu trong khi nhitng doanh nghiép c6
quy md 16n hon ¢6 thé liwa chon cac hinh
thirc  bootstrapping khac. Vandenberg

(2003) di tim co ché thich ing v6i han ché
trong viéc tiép can nguodn tai chinh truyén
thong ctia cac doanh nghiép nho ¢ Kenya da
phat hién ra rang gitta quy mo va cac phuong
phap bootstrapping lién quan dén giam thiéu
dau tu théng qua mua ban chung cia cac
doanh nghiép nho va siéu nho c6 mdi quan
hé thuan chiéu v6i nhau. Nhu viy, c6 thé
thay cling xem xét quy md doanh nghiép s&
quyét dinh dén viéc str dung bootstrapping
nhu thé nao thi mdi nghién ctru lai ¢6 nhimg
két qua khac biét. Sy khéac biét nay xuat phat
tir dia diém nghién ctru, tir nganh nghé va tir
nhiéu yéu t6 cu thé khéc.

Mobi quan hé giita tinh thanh khoan
v6i viée su dung bootstrapping dugc tim
thdy trong nghién ctru ctia Ebben (2009).
Nha nghién ciru nay da tim thdy méi quan
hé gitta thanh khoan cua doanh nghiép
voi viée su dung bootstrapping. Véi cac
doanh nghiép c6 thanh khoan thap thuong
lga chon su dung bootstrapping lién
quan dén khach hang va tri hodn thanh
toan hon cac loai bootstrapping khac.
Va két qua nghién ciru mdi quan hé gitra
bootstrapping vdi thanh khoan thong qua
phan tich hdi quy cho thiy bootstrapping
lién quan dén chu so hitu c6 mdi quan hé
cung chiéu véi thanh khoan.

Don bay tai chinh dugc Ebben (2009)
coi la mot trong ba khia canh ctia diéu kién
tai chinh khi nghién ctru mdi quan hé giita
bootstrapping va cac diéu kién tai chinh
cua cac doanh nghiép nho. Khi doanh
nghi¢p co ty 1¢ don bay tai chinh cao s& co
nhiéu kha ning str dung bootstrapping lién
quan dén khach hang va tri hodn thanh
todn hon la sir dung bootstrapping lién
quan dén chu sé hitu va bootstrapping chia
sé nguodn luc. Tuy 1 vdy, nhung két qua
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ctia nghién ciru chi ra rang bootstrapping
khong phai 1a yéu t6 anh hudng dén su
thay d6i ctia don bdy tai chinh.

Trén day 1a mot s6 nhan td co ban duoc
cac nha nghién ctru qudc té xem 1a c6 anh
huong dén quyét dinh sir dung cac k¥ thuat
tai tro von bootstrapping trong cic doanh
nghiép c6 quy md nho. Trong pham vi bai
béo ndy, ngoai cac yéu t6 nhu tinh chét s¢
hitu, nganh nghé kinh doanh, quy mé do-
anh nghi¢p, thanh khoan, don bay tai chinh
da dugc cac nghién ciru qubc té xem xét,
tac gia mubn kiém tra thém mdi quan hé
ctia kha ning sinh 10i, va tu6i doanh nghiép
véi viée su dung bootstrapping tai cac do-
anh nghi¢p nhé va vira tai Viét Nam

3. PHUONG PHAP NGHIEN CUU

3.1 Phwong phap diéu tra chon miu va
xur ly

Dé co thé thu thap duoc thong tin clia
cac doanh nghi¢p nhé va vura Viét Nam,
nghién cuu ap dung phuong phap chon
mau thuan tién thong qua viéc glri email,
giri tryc tiép dong thoi giri duong link khao
sat cho ban be, nguoi quen dé giup do, lan
toa bang khao st dén cac doanh nghiép
nho va vira trén khap moi mién t6 qudc.
Bang khao sat dugc gui di tir thang 4 nam
2020 va két thiic vao thang 8/2020. Tong
s6 phiéu thu vé& duéi cac hinh thie 1a 512
phiéu. Sau khi nhan duoc s luong phiéu
khéo sat nay, nghién ctru tién hanh kiém tra
mot cach so bo nham loai bo nhitng phiéu
khao sat c6 cac cau tra 101 khong phu hop.
Sau do, cac dir liéu tir cac phiéu khao sat
con lai dugc nhap vao may tinh va dung
phan mém SPSS dé kiém tra thém. Két qua
cudi ciing co 476 phiéu khao sat dép tng
duoc cac yéu cau can thiét,
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3.2 Phuong phap phén tich

Sau khi xac dinh dugc cac ky thuat
bootstrapping ma cac doanh nghi¢p nho va
vira c6 thé sir dung dé tim kiém ngudn tai trg
thong qua qua trinh tong quan nghién ciru,
nghién ctru sir dung thang do Likert 5 mtrc
d6 dé danh gia mirc do sir dung cac k¥ thuat
tai tro nay tir 0 dén 4 twong tmg v6i mic
d6 khong bao gio sir dung dén luon ludn sir
dung. Qua trinh thyc hién danh gia sy khac
biét trong viéc st dung bootstrapping trén
co so dic diém chu so hitu duogc thyc hién
thong qua cac budc nhu sau:

Budc 1: tién hanh kiém dinh chat luong
thang do lién quan dén bién bootstrapping
bang hé sb Cronbach’s alpha. Muc dich
ctia bude nay nham kiém dinh d6 tin ciy
ctia bo thang do dong thoi loai bo nhiing
bién quan sat khong dam bao do tin cay
cho cac budc phan tich tiép theo.

Buoc 2: Thuc hién phan tichnhan t6 kham
phé EFA. Muyc dich 1a nham xé4c dinh gia tri
hoi ty, gia tri phan biét, danh gia bo dir liéu
c6 phu hop véi viée st dung phuong phap
phén tich nhan t6 kham pha, dong thoi xéc
dinh cac nhdém bootstrapping thong qua hé
s6 KMO (Kaise — Myer — Olkin), kiém dinh
Barlett, phuong phap trich hé sé Principal
Component v&i phép quay Varimax.

Budc 3: Thuc hién phan tich phan biét
trong vi¢c su dung bootstrapping trén co
s& dic diém doanh nghiép véi cac yéu th:
loai hinh doanh nghiép, nganh nghé kinh
doanh, quy mé vén, kha ning sinh loi
(thong qua chi tiéu suét sinh loi ciia doanh
thu), kha nang thanh toan hién thoi, ty 1¢ ng
va tubi doanh nghiép vdi tinh hinh sir dung
bootstrapping tai cac doanh nghi¢p nho va
vira Viét Nam trong mau nghién ciru.



4. KET QUA NGHIEN CUU
4.1. Théng ké dic diém doanh nghiép

Bang 1. Thong ké cac diic diém chung ciia doanh nghiép

STT | Dic diém | SO lwgng | Ty I8 (%)
Loai hinh doanh nghiép
1 Cong ty ¢o phan c¢6 von Nha nude 44 9,2
2 Cong ty ¢6 phan khong c6 von Nha nudce 213 44,7
3 Cong ty tu nhan 27 5,7
4 Cong ty TNHH 191 40,1
5 Cong ty hop danh 1 0,2
Tong 476 100
Nganh nghé kinh doanh
1 Cong nghi¢p — Xay dung 177 37,2
2 Thuong mai — Dich vu 267 56,1
3 Nong — Lam — Thuy san 32 6,7
Tong
Quy mé vén
1 Dudi | ty dong 5 1,1
2 Tir 1 -10 ty dong 91 19,1
3 T trén 10 — 50 ty dong 249 52,3
4 Tir trén 50 ty - 100 ty dong 119 25
5 Trén 100 ty dong 12 2,5
Tong 476 100

Vé nganh nghé kinh doanh, cac doanh
nghiép hoat dong trong linh vuc thuong mai
— dich vu bao gdbm 267 doanh nghiép chiém ty
1é cao nhét trong mau nghién ctru véi 56,1%.
Nhom doanh nghi¢p cong nghiép va xay dung
dung ¢ vi tri thir 2 voi 177 doanh nghiép tuong
ung voi ty 1¢ 37,2%. Nhém doanh nghiép hoat
dong trong linh vurc Nong — lam — thuty san chi
chiém 6,7%, dung o vi tri cudi cung.

Vé quy mo doanh nghiép, nghién ctru

Nguon: Két qud phan tich SPSS ciia tdc gid
xem xét trén goc do quy mo vé von. Nhom
doanh nghiép c6 von dudi 1 ty dong va nhom
doanh nghiép c6 von trén 100 ty dong chiém
ty trong gan nhu khong dang ké trong mau
nghién ctru. S lwong doanh nghiép tap trung
nhiéu nhét ¢ nhém c6 von kinh doanh tir 10
dén 50 ty v6i 52,3%, tiép theo 1a & nhom co
quy 6 von tir trén 50 dén 100 ty dong véi 25%.
Quy md von trung binh ctia cac doanh nghiép
thudc mau nghién ciru 1 38,921 ty dong.

Bang 2. Thong ké cac dic diém khac ciia doanh nghiép

N | Minimum |Maximum Mean Std. Deviation
Ty 1€ ng 476 2,00 120,00 44,3867 23,87461
Kha nang thanh toan hién thoi | 476 | 0,05922 4,82048 | 1,4324575 0,80991061
Suét sinh lgi ciia Doanh thu 476 | -0,21641 0,39840 | 0,0216333 0,05272860
Tubi DN 476 1 28 10,99 5,929
Valid N (listwise) 476

Nguon: Két qua phan tich SPSS ciia tdc gid
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Ty 1¢ ng trén téng vbn, doanh nghiép co
ty 16 nay thap nhét 1 2%, diéu nay phan anh,
toan bo von cua doanh nghiép phd bién 1a
vbn chu sé hitu, cac khoan ng vay va von di
chiém dung gan nhu khong dang ké. Gia tri
16n nhit ctia chi tiéu nay 1a 120%, diéu nay
¢6 nghia tong v6n ctia doanh nghiép toan bo
la cac khoan ng vay do hoat dong kinh doanh
kém hiéu qua, doanh nghiép bi 16 von vuot
qua ca s6 von chu s6 hitu. Xét chung vé tong
thé mau nghién ctru thi ty 1é ng ctia cac doanh
nghiép ¢ muc 44,6%

Suét sinh loi dwgc danh gia trén ROS
(sudt sinh 167 cGa doanh thu. Chi tiéu nay,
gia tri thap nhét 1a -0,216, trong khi gia tri
cao nhat 1a 0,398, gia tri trung binh 0,0216.
Nhin chung, kha nang sinh 101 cia cac do-
anh nghiép trong mau nghién ctru bién dong
twong dbi 16n va con kha thap, diéu nay
phén anh hiéu qua kinh doanh ctia cac doanh
nghiép con nhiéu han ché.

Kha nang thanh toan hién thoi la chi tieu
duoc nghién ctiru dé cap dén nham phan anh
thanh khoan cta cadc doanh nghiép nho va
vira, gia tri thip nhat 1a 0,059, trong khi gia
tri cao nhat la 4,82, cho théy c6 mirc bién
dong kha 16n vé thanh khoan gitra cac doanh
nghiép trong mau nghién ciru. Gia tri binh
quan cua chi tiéu nay 1a 1,432 phan &nh co
ban cac doanh nghiép déu dam bao duoc
kha nang thanh toan hién thoi. Tai san ngan
han hoan toan dam bao thanh toan duoc cac
khoan no ngan han phat sinh.

Vé tudi doanh nghiép, doanh nghiép c6
thoi gian hoat dong kinh doanh thap nhat 14 1
ndm, cao nhit la 28 ndm, tudi binh quan cua
doanh nghiép trong mau nghién ctru 1a gan
11 nam, cho thdy mau nghién ctru co ban tap
hop cac doanh nghiép c6 thoi gian hoat dong
khé 6n dinh.
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4.2 Panh gia dj tin cay cia thang do va
phén tich nhan t6 kham pha véi bién phu
thudc

Pé danh gia do tin cdy cua thang do
nghién ctru sir dung kiém dinh Cronbach
Alpha. Hé sb tin cay Cronbach’s Alpha
thudng duoc sir dung dé loai bo nhimng
bién khong dam bao trong nhirng bang hoi
c6 st dung thang do Likert . Hair va cong
su, (2009) cho rang néu Cronbach Alpha
c6 gia tri tir 0,6 trd 1én thi thang do dam
bao su phu hop, vé bién do ludng dugc
coi la dat yéu cau néu co hé sb twong quan
bién tong tir 0,3 trd 1én. Do d6, nhiing bién
khong dam bao yéu cau s& duoc loai bo.

Bién phu thudc cua nghién ciru bao
gdém 6 nhom boostrapping: tri hodn thanh
toan, chia sé ngudn luc, giam thiéu ngudn
luc (t6i thiéu hoa von dau tu), giam thiéu
cac khoan phai thu, tai chinh chu sé hiru
va bootstrapping lién quan dén cac chinh
sach hd tro cia Nha nudc. Véi két qua
kiém dinh Cronbach’s alpha cho théy, hé
sd Cronbach’s alpha cua tong bién cua 6
nhom bién boostrapping trén giao dong
tir 1a 0,780 dén 0,909 16n hon 0,6; dong
thoi hé s6 twong quan bién - tong ctia cac
bién quan sat 16n hon 0,3. Thém vao do
hé sd Cronbach’s alpha néu loai bién cua
cac bién nay déu nho hon hé sd alpha téng
bién, do d6 tit ca cac bién quan sat déu
dam bao yéu cau vé sy twong quan chit
ché voi nhau, dong thoi dam bao doi tin
cay thang do.

Budc tiép theo, nghién ctu thyc
hién phan tich nhan t6 kham pha EFA
(Exploratory Factor Analysis) voi phuong
phép phan tich thanh phan chinh (Principal
Components Analysis) cung v&i phép xoay
(varimax). Két qua cho thdy hé s6 KMO
(Kaiser-Meyer-Olkin) c6 gia tri 0,875 >0,5,



thém vao d6 kiém dinh Barlett c6 Sig. bang
0,000 nho hon 0,05 cho théy cac bién quan
sat co tuong quan voi nhau, twong quan
tuyén tinh v6i nhan t6 dai dién, do do6 cac
bién quan sat duoc dwa vao phu hop voi
phuong phap phan tich nhan t6. Két qua
ctia phuong phép phén tich nhan t6 kham
pha cho thdy c6 6 nhom yéu td yéu cau
dugc rut trich tai gia tri Eigen 1a 1,787 va
tong phuong sai trich 1a 65,55%. Piéu nay
cho biét 65,55% phuong sai toan b dugc
giai thich boi cac nhan t6 va phuong sai
cong don nay 16n hon 50% 1a thich hop cho
phan tich nhan t6 kham pha. Sau khi kiém
tra tinh phu hgp cua vi¢c st dung phuong
phap phan tich nhan t6, nghién ciru tiép tuc
thuc hién cac phép xoay nhan tb, dé xac
dinh lai cac bién quan sat trong timg nhom.

Két qua cho thdy, c6 6 nhom nhén té véi
hé s tai cta timg nhan t6 déu 16n hon 0,5.
Cu thé cac nhom nhan td nhu sau: nhom
nhan t5 1: bao gém tit ca 8 bién quan
sat dugc dit tén 1a nhom tdi thiéu hoa
v6n dau tu; nhom nhén t6 2: bao gom 7
bién dugc dit tén 1a nhom giam thiéu cac
khoan phai thu; nhém nhén t6 3: bao gdbm
6 bién co tén goi la nhém nhén céc chinh
sach hd tro tir nha nudc; nhom nhan td
thtr 4: bao gém 4 bién quan sat duoc goi
1a nhom sir dung chung ngudn luc véi cac
doanh nghiép khac; nhém nhan t6 thir 5
bao gdm 5 bién quan sat dugc dit tén 1a
nhom tai chinh chi s¢ hiru; cudi ciing 1a
nhom nhan t6 thir 6, nhom nay co tat ca
3 bién quan sat c6 tén goi twong tng 1a
nhoém tri hoan thanh toan.

Bang 3. Ma trin xoay nhan t6

Nhan to

Bién

1 2 3 4 5 6

Mua hang ki guri

0,889

Str dung hinh thirc hang doi hang thay vi
mua/ban vdi doanh nghiép khac

0,855

Cho thué may méc, thiét bi tam thoi chua
ding dén

0,855

Mua may méc thiét bj di qua sir dung thay
vi mua maéi

0,822

Thué lao dong tam thoi thay vi tuyén dung
lau dai

0,787

Thué, muon may moc thiét bi thay vi dau tu
mua sam

0,784

Thuong lugng véi nha cung cip

0,566

Ap dung nhiéu bién phap dé giam thiéu chi
phi kinh doanh

0,532

Tinh 1ai v6i cac khoan ng qua han cta
khach hang

0,790

Giam gia cho khach hang néu ho thanh toén
ngay bang tién

0,784

Ngung hop tac voi khach hang cham thanh
toan

0,784

Yéu cau khach hang dat coc

0,781
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Bién

Nhén td

Lua chon khach hang c6 kha ning thanh
toan ngay bang tién

0,752

Ap dung diéu kién mua hang nhu nhau véi
tat ca khach hang

0,750

Pay nhanh qua trinh 1ap va xir Iy ching tir
hoa don

0,749

Nhan hd trg cong nghé co sé ky thuat

0,818

Nhan hd trg phat trién nguon nhén luc

0,794

Nhan hd trg mé rong thi trudng

0,744

Nhan ho trg vé mat bang san xuat

0,732

Nhén bao lanh tin dung

0,674

Nhan wu dai ¢6 thdi han mire thué suét thué
TNDN

0,611

St dung chung may moc, thiét bi v6i doanh
nghiép khac

0,903

St dung chung lao dong véi doanh nghi€p khac

0,898

Str dung chung khong gian van phong véi
doanh nghiép khac

0,778

Hop tac mua hang vai cadc doanh nghiép khac

0,746

Str dung thé tin dung cé nhan cta chu sé hitu

0,843

Thué nguoi than lam viée voi mirc luong
thip hon thi truong

0,790

St dung nha riéng lam noi diéu hanh doanh
nghiép

0,754

Str dung thu nhap ctia chu sé hiru tir cac
cong viéc bén ngoai

0,667

Vay von tir ban bé ngudi than

0,599

Tri hodn thanh toan thué cho nha nuéc

0,823

Tri hodn thanh toan cho nha cung cap

0,778

Tri hodn thanh toan tién cong, tién lwong
cho nguoi lao dong

0,679

Eigenvalue

7,268

4,180 | 3,814 | 2,764 | 2,148 |1,787

Phuong sai rut trich

5,371 | 4,455

3,468 | 3,103 | 2,870 |2,695

4.3 Panh gia su khac biét caa cac yéu to
lién quan dén dic diém doanh nghiép 1én
tinh hinh st dung bootstrapping tai cac
doanh nghiép nhé va vira Vié¢t Nam

Sau khi sir dung thi tuc Ward dé xac
dinh s cum trong nghién ctru 13 6, nghién
ctru tiép tuc str dung k¥ thuat phan cum
K-means dua trén cac diém yéu td duoc
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Nguon: Két qua phan tich SPSS ciia tdc gida
xac dinh trong phan phan tich nhan t6
kham pha. Muc dich cta phan tich cum Ia
xac dinh nhém cac doanh nghiép lya chon
sir dung timg nhom boostrapping cu thé.
Két qua cudi cting cho thiy c6 6 cum duoc
chon, gié tri trung binh ctia 6 cym trén moi
yéu t6 dugc trinh bay trong bang 4.



Bang 4. Két qua phan tich cum

Cum

Nhém nhén t6 1 2 3 4 5 6

1 0,723 -0,627 0,214 0,057 0,092 -0,161
2 -0,431 -0,095 0,661 0,365 0,278 -0,398
3 0,262 0,302 -0,106 0,563 0,594 0,400
4 0,309 0,492 0,607 -0,509 0,098 0,158
5 0,328 0,441 0,062 0,483 -0,594 -0,329
6 -0,139 -0,265 0,365 0,234 -0,447 0,723
Kich thude cum 155 92 55 124 14 36

Nguén: Két qua phan tich SPSS ciia tac gid

Dé xac dinh su khéac biét trong trong
viéc str dung boostrapping ctia mdi nhom
doanh nghiép noi trén, tac gia tiép tuc tién
hanh kiém dinh phan biét dya trén dac diém
ctia doanh nghiép, két qua cho thay hé s6
Wilk’s Lambda giao dong trong khoang tur
0,321 dén 0,956 va Sig. ciia 7 yéu t lién
quan dén dic diém doanh nghiép déu co
gia tri 0,000 nho hon muc y nghia 5%, cho
thdy co sy phan biét c6 ¥ nghia thong ké &
cac bién ddc diém doanh nghiép va co thé
tién hanh gidi thich két qua.

Tir bang 4 cho thiy cac doanh nghiép
hoat dong trong nhom déu tién (cum 1) s
dung cac phuong phap giam thiéu ngudn
luc (nhan t& 1) va cac phuong phap lién
quan dén tai chinh chu s hitu. Tuy nhién
thi phd bién van 1a st dung cac phuong
phéap giam thiéu nguén luc, do vay, nhom
doanh nghiép nay s& duogc gin mac la
nhom doanh nghiép su dung cac phuong
phap boostrapping giam thiéu ngudn luc.
Nhom céc doanh nghiép nay bao gom 155
doanh nghiép chiém 32,56%, cao nhat
trong mau nghién ciru. Dya vao két qua
ctua bang Group statistics trong phan tich
téng von trung binh khoang 53.630 triéu
déng, doanh thu tao ra gﬁn 70.589 triéu
dong. Nhém doanh nghiép c6 ty 1¢ no 1a

47,83%, cao hon so v4i muc trung binh
clia toan bd mau nghién ciru tuy nhién
van dam bao dugc kha nang thanh toén,
v6i kha ndng thanh todn hién thoi 1a 1,6,
kha ning sinh 10i thuc nhom tét nhat
trong mau nghién ctru, voi sudt sinh 10
ctua doanh thu la 3,05%. DPanh gi4 chung,
day 1a nhom doanh nghiép c6 quy mo 16n
trong mau nghién ctru, hoat dong chu yéu
trong linh vuc thuong mai - dich vu, st
dung don bay cao, kha ning sinh 16i tét.
Nhom doanh nghiép thtr 2 (cum 2) chu
yéu sir dung cac phuong phap sir dung
chung ngudn luc vé6i cac doanh nghiép
khac (nhan té 4) va cac phuong phap co
lién quan dén tai chinh chu s¢ hitu (nhan
t6 5), tuy nhién muc do st dung chung
nguén luc van nhinh hon. Do vay, nhom
cac doanh nghi¢p nay s€ dugc goi tén la
nhom doanh nghiép st dung cac phuong
phéap boostrapping st dung chung véi 92
doanh nghiép, chiém 19,33%. Nhom tap
hop nhitng doanh nghiép c6 thoi gian hoat
dong trung binh khodng 7 ndm trong linh
vuc san xuit, véi quy mo tai san nho, gia
tri von khoang 19.540 tri¢u déng, doanh
thu duogc tao ra cting & muc khiém tdn
hon nhiéu so véi nhom 1, dat khoang
28.415 tridu dong. Ty 1& ng & mirc 48%
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thdp hon nhom 1, dam bao duoc kha nang
thanh todn, tuy nhién hi€u qua kinh doanh
han ché, ROS 1a 1,45%. Panh gia chung,
day 1a nhom doanh nghiép tré trong mau
nghién ctu, nén quy mo kinh doanh con
han ché, mic du don bay cao nhung kha
nang sinh 15i thip hon so véi nhom 1.

Nhém doanh nghiép 3 1a nhom su
dung boostrapping giam thiéu cac khoan
phai thu bao gdm 55 doanh nghiép, chiém
11,55% trong tong sd cac doanh nghiép
thugc mau nghién ctu. Pay la nhiing
doanh nghiép c6 thoi gian hoat dong gan
14 nam trong linh san xuét, duoc danh gia
1a mot trong nhitng nhom doanh nghiép c6
thoi gian hoat dong dai trong mau nghién
ctru, ty 1€ ng cao, kha nang sinh 161 va kha
nang thanh toan thudc dién nhiing nhom
doanh nghiép thip nhit trong trong mau
nghién ctru. Panh gid chung, day 1a nhom
doanh nghiép san xudt, c6 thoi gian hoat
dong lau dai, tinh trang dam bao v6n chua
t6t, hiéu qua kinh doanh kém.

Nhom doanh nghiép thir 4 bao gom 124
doanh nghiép chiém ty 1& 26,05% la nhém
nhitng doanh nghiép str dung boostrapping
tai chinh chu s¢ hitu, nhém tap hop nhiing
doanh nghi¢p cé thoi gian kinh doanh
trung binh chua dén 9 nim, nganh nghé
kinh doanh trong linh vuc tu vén, dich vu.
Doanh nghiép c¢6 quy mé von twong dbi
thdp trong mau nghién ctru, voi khoang
28.061 triéu dong, doanh thu trung binh cta
nhom 14 37.302 triéu dong. Ty 1 no khong
cao, dudi 30%, dam bdo kha nang thanh
toan tot tuy nhién sudt sinh loi con han ché.
Danh gia chung, nhom doanh nghiép tré,
hoat dong trong linh vuc thuong mai - dich
vu, quy mo nho, kha nang sinh 101 tbt.

Nhom doanh nghiép 5 bao gdm 14
doanh nghiép chiém ty 1& rat thap 2,94
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% sir dung boostrapping hd trg clia nha
nude, diéu ndy cho thiy cac doanh nghiép
nho va vua chua thuc su tiép can duoc
voi cac chinh sach hd tro ctia nha nudc
nhuy mong doi. Nhém nay c6 dic diém:
quy mo kinh doanh ¢ muc trung binh, vdi
téng von kinh doanh 13 39.439 triéu tao ra
doanh thu khoang 51.985 tri¢u déng, hoat
dong trong linh vuc Nong — lam — thuy
san. Ty 1€ no cia nhdm doanh nghiép nay
kha thap, v6i 38,3% tuy nhién kha niang
sinh loi tot. Sut sinh 10 cua tai san cao
nhit trong sb cac nhom doanh nghiép
thudc mau nghién ctru véi sudt sinh 1oi
doanh thu tuwong tng 3,62%.

Nhoém doanh nghi¢p thtr 6 (cum 6) bao
gém 36 doanh nghi¢p, chiém 7,56%, nhom
cac doanh nghiép nay st dung chu yéu cac
phuong phdp bootstrapping tri hoan thanh
toan (nhom 6), do vdy nhom nay duogc
gin nhan 1a nhom doanh nghiép sir dung
boostrapping tri hoan thanh toan. Nhom
niy bao gém cac doanh nghiép c6 thoi gian
kinh doanh trung binh cao nhit trong s6 cac
nhém doanh nghiép thudc mau nghién ctru,
v61 thoi gian hoat dong trung binh 1a hon 14
nam, linh vyc kinh doanh chi yéu 1a thuong
mai. Xét vé quy mo von, ddy 1a nhom co
quy md von 16n nhét, v6i sb von binh quan
khoang 50.081 triéu ddng, doanh thu tao
ra ciing cao nhat voi 82.476triéu dong, tuy
nhién kha nang sinh 10i con han ché.

Néu nhu theo nghién ciru cia Winborg
& Landstrom (2001) cling c6 6 nhom
doanh nghiép dugc xac dinh, cu thé 1a
nhom doanh nghiép su dung boostrapping
tri hodn thanh todn, dinh hudng mbi quan
hé, st dung tro cip, giam thiéu von dau
tu, st dung trg cép, tai chinh chu s& hitu
va nhom doanh nghiép khong str dung bat
cir mot phuong phap boostrapping nao.



Nghién ctru nay khac véi nghién ctru cua
Winborg & Landstrom (2001) & chd, cac
doanh nghiép trong mau nghién ctru déu
c6 su dung boostrapping, vdi nhitng cach
thirc va mirc do khac nhau.

KET LUAN

Nghién ctru d3 tién hanh kiém tra moi
quan hé giita dic diém doanh nghiép v&i
tinh hinh st dung bootstrapping tai cac
doanh nghi¢p nhd va vua tai Viét Nam,
va da tim thy c6 sy khac biét giita cac
dic diém cta doanh nghiép trong viéc
lga chon st dung ting nhém ky thuat
boostrapping. Véi két qua nhu di trinh
bay & bén trén, dugc coi la nhiing goi y
cho cac doanh nghiép trong viéc tim kiém
ngudn tai trg thay thé cho ngudn tai tro
truyén thong von di khoé tiép can dbi véi
nhiing doanh nghiép kha nhay cam véi
su bién dong cua nén kinh té. Mot sb goi
¥ trong qua trinh tim kiém ngudn tai tro
bootstrapping d6i véi cac doanh nghiép
nho va vura nhu sau:

Thir nhat, voi cac doanh nghiép méi,
doanh nghi¢p hoat dong trong véi thoi
gian chua dén 10 nam, va cic doanh
nghiép c6 quy mo6 nho nén lya chon cac
ky thuat boostrapping tai chinh chu s¢ hiru
thong qua vay von tir ban bé nguoi than,
str dung nha riéng lam noi diéu hanh doanh
nghi¢p, thué nguoi than lam viéc voi mirc
lwong thap hon thi truong, dong thoi co
thé lwa chon cac ky thuat boostrapping
lién quan dén sir dung chung ngudn luc
v6i cac doanh nghi¢p khéac thong qua su
dung chung mdy moc thiét bi, lao dong,
hop tac mua hang...

Thr hai, véi cac doanh nghiép co ty 1¢
ng cao, kha nang sinh 161 con han chénén st
dung céc k¥ thuat bootstrapping giam thiéu

cac khoan phai thu, hodc bootstrapping
giam thiéu ngudn luc (t6i thiéu hoa vén dau
tu) nhu thué may moc thiét bi thay vi dau
tu mua sam, thué lao dong tam thoi thay vi
tuyén dung lau dai, mua may moc thiét bi
da qua str dung thay vi mua mai. ..

Thr ba, voi cac doanh nghi¢p hoat
dong trong linh vuc ndong — 1am —thuy san
nén tim hiéu cac chinh sach hd trg ctia nha
nude dé duoc hudng nhimng wu dii, hd tro
nham giam thiéu chi phi kinh doanh, ting
nang luc hoat dong. Ngoai ra, cac doanh
nghi¢p mo1, doanh nghié¢p hoat dong trong
v6i thoi gian chua dén 10 niam, va cac
doanh nghiép c6 quy m6 nho nén tham gia
vao hi¢p hoi cac doanh nghi¢p nho va vira
ctia tinh, thanh phé dé co thé c6 thong tin
va nhing goi ¥ trong qua trinh tim hiéu va
tiép cén voi cac chinh sach hd trg cuia nha
nuée nham duoge hudng nhing uu dai phu
hop v6i tinh hinh kinh doanh ctia minh.

Thtr tu, v6i cac doanh nghiép hoat dong
véi thoi gian dai (trén 10 ndm tr¢ 1€n) co
thé tan dung céac mbi quan h¢ voi cac doanh
nghiép khac trong vi¢c st dung cac k¥ thuat
bootstrapping tri hoan thanh toan.

Nhu vdy, ngoai viéc md rong cac
nghién ctu trudéc ddy lién quan dén
moi quan hé vé dic diém doanh nghiép
voi vige st dung cac k¥ thuat tai chinh
bootstrapping, nghién cuiu nay ky vong
mang dén nhiing goi y hitu ich dbi véi cac
doanh nhan Viét Nam trong qué trinh tim
kiém ngudn tai tro méi phu hop véi dic
diém cua tirng doanh nghiép. Cung véi do,
tac gia hy vong cac chii dé nghién ciru lién
quan dén cac van dé xoay quanh tinh hinh
str dung ngudn tai tro dic biét nay sé& duoc
thuc hién mdt cach da dang ¢ Viét Nam
trong thoi gian tdi, bdi vai tro quan trong
ctia bootstrapping ddi voi cac start up, cac
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doanh nghi¢ép mdi thanh 1ap, cac doanh
nghiép c6 quy mod nho va vira da dugc
thtra nhan trong cac nghién ctru quoc te.
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TOM TAT

Nam 2018, Truong Pai hoc Hai Phong dugc So Khoa hoc va Cong nghé thanh phé Hai Phong giao
nhiém vu chuyén giao va img dung khoa hoc cong nghé cip huyén tai xa An Hoa, huyén An Duong.
Két qua cua du 4n nay, 1a mot mo hinh thi diém dé ap dung khoa hoc va cong nghé vio san xuit nong
nghiép, mang lai hi¢u qua ky thuat, kinh té, xa hoi va méi truong trong qua trinh xay dung cdc mé hinh
nong nghiép: lang mai, tai co cau, ndng nghiép theo hudng ting gia tri san xuat va cai thién doi song
nong dan. Bai bao 14 két qua cia du 4n g dung khoa hoc va cong nghé cip huyén nam 2018 véi noi
dung: “Anh huéng ciia mot s6 loai phan bon sinh hoc dén sinh truéng va ning suit cai bip KK Cross
trong theo huéng VietGAP tai x4 An Hoa - An Duong - Hai Phong” do Vién Sinh - Nong, Truong Dai
hoc Hai Phong nghién ctru va chuyén giao cong nghé.

Tir khéa: Chuyén giao cong nghé, Khoa hoc va Cong nghé, VietGAP, Bip cai KK, Pai hoc Hai Phong

IMPACT OF SOME BIO-FERTILIZERS ON THE GROWTH AND YIELD
OF KK CROSS CABBAGE IN THE DIRECTION OF VIETGAP

IN AN HOA, AN DUONG, HAI PHONG

ABSTRACT

In 2018, Hai Phong University was assigned by Department of Science and Technology in Hai Phong
on the task of transferring and applying technology at the district level in An Hoa commune, An Duong
district. As a result of this project, it is a pilot model in order to apply science and technology to
agricultural production to get technical, economic, social and environmental efficiency in the process
of establishing agricultural models on new villages, restructuring, agriculture towards increasing value
of production and improving life of the peasant. This article is brought from the result of project on a
distric-level application of science and technology in 2018 called “Impact of some bio-fertilizers on
the growth and yield of KK Cross cabbage in the direction of VietGAP in An Duong, Hai Phong” in
An Hoa commune, An Duong distric, Hai Phong which researched and transferred technology by the
Bio-Agriculture Institute, Hai Phong University.

Keywords: Technology transfer, Science and Technology, VietGAP, cabbage KK Cross, Hai Phong University
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1. MO PAU

Rau xanh 13 loai cdy kha phd bién
trong doi sdng sinh hoat hang ngay. Ngoai
cay luong thuc, cdy rau ndi chung la loai
cay chiém mét ty 1¢ quan trong trong khau
phan in hang niy ctia mdi con ngudi.
Trong vai nim gan ddy khi mirc séng
ctia ngudi dan tang 1én thi nhu cau vé st
dung rau trong doi song hang ngay, cang
da dang va phong phti. Nhu vay, san xudt
rau khong chi dimg lai 13 dap Gmg nhu cau
vé 86 lugng ma con dap tng vé nhu cau
chat lugng san pham. Trong san xuit nong
nghiép hién nay dién tich san xuit rau
ngay cang mod rong va mang tinh chuyén
mon hod ngay cang cao, da dem lai mot
ngudn loi nhuan vo cung 16n.

Hai Phong 1a d6 thi loai I cap qubc gia,
1a thanh phd cang thong thuong Qubc té.
Dan s6 nam 2018 trén 2,3 triéu ngudi, bao
gdm 7 quan, 8 huyén va nhimng khu cong
nghiép tap trung 16n, c6 nhu cau 16n vé rau,
qué an toan va cao cap. Do tim quan trong
dic biét, van dé san xuét va cung cép rau
an toan cho thi truong la van dé dugc toan
xa hoi quan tim. Hang nim dién tich trong
rau cua Hai Phong c6 khoang 10.800 ha,
trong do c6 khoang 750 - 800 ha chuyén
canh rau véi chung loai da dang, phong
phii. Mdi ndm san xuat véi san luong trén
200.000 tan rau, qua cac loai phuc vu cho
thi truong nodi dia va xuat khau.

Cai bap 1 cdy rau quan trong & mién
bac nudc ta, voi kha nang thich Gmg rong,
chiu bao quan, van chuyén va la mat hang
xudt khau. Thanh phéan céac chat tan trong
cai bap rat phong phu ¢ gia tri cung cap
dinh dudng va c6 kha ning chira mot sb

52  TRUONG PAI HQC HAI PHONG

bénh vé dudng tiéu hoa. Tuy nhién, do
chay theo lgi nhuén trudc mat, nguoi san
xuat st dung cac bién phap dé duoc ning
suit va loi nhuan tdi da nhu bon dam vé co
qua nhiéu, str dung nudc phan tuoi, thude
bao vé thuc vat tuy tién ... din dén tinh
trang ham lugng nitrat (NO-)), du lugng
thude bao v¢ thuc vat, kim loai nang va ky
sinh tring trong rau dic biét 1a rau cai bap
vuot qua ngudng cho phép, anh hudng
dén sirc khoé cho chinh ngudi san xuat va
ngudi tiéu dung, giy 6 nhiém mai truong.

Theo quy dinh cta B Nong nghiép
va phat trién Nong thon (thon Bo Nong
nghiép va Phat trién Nong, 2012), rau qua
an toan dugc dinh nghia nhu sau: “Rau,
qua an toan 1a san pham rau, qua tuoi
dugc san xuat, so ché, ché bién phu hop
quy chudn k¥ thuat qudc gia vé diéu kién
dam bao an toan thuc phdm hoic phu hop
v6i quy trinh k¥ thuat san xuét, so ché rau,
qua an toan dugc S& Nong nghiép va Phat
trién noéng thon phé duyét hodc phu hop
v6i cac quy dinh lién quan dén dam bao
an toan thyc pham cé trong quy trinh thuc
hanh san xuit néng nghiép tét cho rau,
qua tuoi an toan VietGAP, cac tiéu chuan
GAP khac va mau dién hinh dat cac chi
tiéu an toan thuc pham theo quy dinh [4].

Ho6i dong nhan dan thanh phd Hai
Phong d3 thong qua Nghi quyét s 14/
NQ-HBPND ngay 20/7/2017 V& quy
hoach khu, ving nong nghiép Ung dung
cong nghé cao thanh phd Hai Phong giai
doan 2016-2025, dinh huéng dén nim
2030; Uy ban nhan dan thanh phd Hai
Phong di ban hanh Ké hoach sb 192/
KH-UBND ngay 17/8/2018 cia UBND
thanh ph6 Hai Phong vé Ké hoach thuc



hién Chuong trinh mdi x3 mot san pham
thanh phd Hai Phong giai doan 2018-
2020; dong thoi Uy ban nhan dan huyén
An Duong d3 ban hanh Ké hoach s6 97/
KH-UBND ngay 28/5/2018 cua Uy ban
nhan dan huyén An Duong vé Ké hoach
thuc hién dé 4an tai co cdu nganh nong
nghiép theo hudng nang cao gia tri gia
tang, phat trién néng nghiép do thi sinh
thai bén vitng huyén An Duong giai doan
2017- 2020, dinh hudng dén nam 2030.

Theo khao sat cia S& Nong nghi¢p -
Phat trién noéng thon (PTNT), toan thanh
phd c6 hang trim diém san xudt nong
nghiép c6 du diéu kién trd thanh “ho vé
tinh” san xuit nong nghiép tmg dung cong
nghé cao & khip cac quin, huyén. Trong
do, trong diém 1a cac huyén Vinh Béo, Tién
Lang, An Duong, An Lao, Thuy Nguyén,
Kién Thuy. Cu thé, tréng rau c6 12 diém,
quy mo 118 ha, voi 450 ho san xuét. Trong
d6 c6 3 hop tac xa, 2 doanh nghi¢p va 8 ho
tich tu rudng dat dé tréng trot. V& chin nuéi,
c6 110 trang trai, gia trai nudi ga, nuoi lon.
Linh vyc nudi tréng thiy san ¢6 6 doanh
nghiép tham gia, dién tich 120 ha. Linh vuc
ché bién c6 3 doanh nghiép ché bién nudc
mam huyén Cat Hai va t6 hop tac ché bién
c4 thu mot nang quan DS Son. Hién Trung
tam Khuyén néng Hai Phong xay dung ké
hoach phdi hgp Cong ty VinEco phat trién
ho vé tinh san xut rau tai xa Ta Son (huyén
Kién Thuy), xa An Tho (huyén An L3o), xa
An Hoa (huyén An Duong) véi tong dién
tich hon 10 ha.

Xa An Hoa ndm & phia Tay huyén An
Duong c6 tong dién tich dat tu nhién 1a
941ha. San xuét nong nghiép & xi An Hoa
hién nay 1a nganh c6 gia tri san xuét 1on

nhét ciia x4 va 1a nganh st dung nhiéu dat
dai va lao dong nhét. Trong d6 dién tich
dat néng nghiép 1a 630 ha; Dat san xuat
trong rau chuyén canh 110 ha; Dat trong
laa 1a 317 ha; Pat quy hoach ving san
xudt tap trung 4 ving 1 100 ha.

V61 muc tiéu xdy dung dugc vung
san xuat tip trung rau mau, an toan chat
luong cao tai xa An Hoa la phu hop voi
chu trwong tai co cdu nganh nong nghiép,
phat trién nhiing san pham cha lyc c6
loi thé canh tranh cao va phat trién bén
vimng. Day la ving c6 nhiéu diéu kién dé
san xuat rau mau ndi chung va rau cai bap
hang hoéa tap trung, nhim nang cao chudi
gi tri san pham, nang cao hiéu qua kinh té
cho nguoi san xuat va dia phuong.

Hién nay, quy trinh ky thuat san xuat
rau cai bip an toan & dia phuong duoc
nguoi dan 4p dung theo kinh nghiém,
tu phat... nhiing quy trinh k¥ thuat nay
khong thé ap dung dé san xuat rau cai bap
an toan theo hudng VietGAP. Tuy cé chét
lugng va ning suit cao trong diéu kién
chinh vy, nhung hi€éu qua kinh té dem lai
1a rat thap, tham chi nguoi trong c6 thé
bi thua 16 do gia ban qua thap. Do vay,
dé nang cao thu nhap cho ngudi san xuit,
tao ra san pham rau cai bip an toan theo
hudng VietGAP & diéu kién Hai Phong bat
budc phai ap dung quy trinh, k¥ thuat va
cong nghé gom: trong trai vu (vu that sém
hodc that mudn); st dung phan bon qua 14,
phan tich danh gia chit luong an toan thuc
pham; ghi chép nhat ky san xuét, dan tem
truy suit ngué)n géc.

Cai bap 1a cay trong on d6i, chi yéu
san xuat trong vu dong, co thoi gian sinh
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trudng trung binh trong khoang tir 90 -
115 ngay tinh tir khi trong [4], nhung dem
lai hi¢u qua kinh té rat cao néu duoc thu
hoach va ban vao cac dip khan hiém rau,
gb6i vu, khi trén dong ruéng khong con loai
rau nay; trung binh c6 thu nhap trén 100
triéu dong/ ha gip 5- 6 lan so véi ciy lua
tai dia phuong.

Nguodi dan xi An Hoa c6 truyén
théng, c6 kinh nghiém trong rau cai bap,
rau mau véi diéu kién co sé ha tang sin
co cua dia phuong, cua cac hd nong dan
tréng rau, mau cé dién tich dugc don
dién doi thira mdi ho co tir 5-7 sdo Béc
Bo, quy hoach ving san xuat tip trung
v6i quy mo 100 ha; c6 hé théng muong
tudi, tiéu va dudng ndi ddng dam bao yéu
cu san xuat; dong thoi ving duoc cap
ching nhan du diéu kién san xudt an toan
thuc pham cac san pham rau an toan trén
dién tich 100 ha...Do vay, khi mo hinh
san xudt rau cai bap an toan theo hudng
VietGAP két thiic s& c6 kha nang duy tri
va nhan rong tai dia phuong.

Trong bai bao nay, tac gia trinh bay két
qua nghién ctru thu dugc vé “Anh hudng
ciia mot s6 loai phan bon sinh hoc dén
sinh trudng va nang suat cai bap KK Cross
trong theo huéng VietGAP tai xi An Hoa
- An Duong - Hai Phong”. Day 1a két qua
chuyén giao khoa hoc cong nghé cua Vién
Sinh — Nong, Truong Pai hoc Hai Phong
tai xd An Hoa huyén An Duong thanh ph
Hai Phong nam 2018.

2.NOI DUNG

- Ddi tugng nghién ciru: phan bon
14 bd sung 1a CANXI - XQ va ACEGROW
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Phan CANXI - XQ c¢6 thanh phan:
N: 10%, Ca: 10%, Mg: 1,1%, B: 0,02%,
Co: 0,0005%, Cu: 0,05%, Fe: 0,1% Mn:
0,05%, Mo: 0,0005%, Zn: 0,05%.

Thanh phan phin ACEGROW la:
N: 3%, P,O.: 3%, K,0: 3%, B: 0,01%, Fe:
0,026%, Cu: 0,014%, Mn:0,012%,
Zn: 0,014%, Mo: 0,0005%, Co: 0,0005%,
Vitamin B1: 0,05%, Vitamin B6: 0,03%,
Alginic acid: 1,5%, Mannilol: 0,1%,
NAA: 0.012%, TAA: 0,1g/1.

- Vatliéu nghién ciru: Gidng Cai bép
KK CROSS, c6 ngudn gbe tir Nhat Ban.

- Dia diém nghién ctru: xa An Hoa,
huyén An Duong, thanh phd Hai Phong.

- B tri thi nghiém: Anh huéng cua
mot sb loai phan bon sinh hoc dén sinh
truong va nang sudt Cai bip KK Cross
trong theo hudng VietGAP vu thu Pong
ndm 2018 tai Hai Phong.

Ap dung theo 10 TCN 206-2003; B6 tri
thi nghiém theo kiéu khdi ngiu nhién hoan
chinh, gdm 4 cong thic thi nghiém, 3 lan
nhc lai. Tong dién tich thi nghiém 14 600 m?,

+ CT1: Cong thirc dbi chimg: st dung
phan NPK theo phuong phdp hién thoi
cua nong dan: 2000 kg phan Vi sinh song
Gianh + 560 kg NPK loai 10:5:10/ha.

+ CT2: 2000 kg phan Vi sinh song
Gianh + 280 kg NPK loai 10:5:10/ha + B6
sung thém phan bonACEGROW: 8 lit/ ha,
phun 1am 6 lan.

+ CT3: 2000 kg phan Vi sinh song
Gianh + 280 kg NPK loai 10:5:10/ha + B
sung thém phan bon CANXI - XQ:8 lit/
ha, phun 1am 6 lan.



+ CT4: 2000 kg phan Vi sinh song
Gianh + 280 kg NPK loai 10:5:10/ha + B
sung két hop 2 loai phan bonla 1a CANXI
- XQ va ACEGROW: 8 lit/ ha.

Luong phan bén co ban: st dung
phan NPK theo phuong phdp hién thoi
cua nong dan: 2000 kg phan Vi sinh song
Gianh + 280 - 560 kg NPK loai 10:5:10/
ha, phun bo sung phan bon CANXI - XQ
va ACEGROW tuy theo tirng cong thure.

- Céc bién phap k¥ thuat ap dung
cho thi nghiém: Hat giéng sau kkhi gieo
15-20 ngay dem trong. Khoang cach cay
cach cay 40 cm, hang cach hang 50 cm,
mat do 5 cdy/m2 Boén 16t phan chudng
tron voi phan NPK con co.

- Bon thtc: cong thirc 1 st dung phan
NPK nhu cua nong dan dang sir dung.

+ Bon thiic 1an 1: Sau giai doan ciy ¢6
4 - 5 14 that (cay duoc 14 - 17 ngdy tudi);
bon thém phan bon 14 ACEGROW 20 - 25
ml/16 lit nudc & CT2, phan bon 14 CANXI -
XQ 20 - 25 ml/16 lit nuwoc & CT3;bon thém
phan bon 14 CANXI - XQ va ACEGROW
40 - 50ml/16lit nude ¢ CT4.

+ Bon thic lan 2: Céach lan 1 khoang
10 ngay (ciy dugc 24 - 27 ngay tudi)
bon thém phan bon 14 CANXI - XQ va
ACEGROW 40 - 50ml/16 lit nudc (CT4);
bon phan bon 14 ACEGROW 20 - 25
ml/16 lit nude (CT2) va bon thém 20 - 25
ml/16 lit nude CANXI - XQ d6i voi CT3.

+ Bon thuc lan 3 (khi cay sip trai
la bang): phan bon la CANXI - XQ va
ACEGROW 40 - 50ml/16lit nuéc (CT4);
bon phan bon 14 ACEGROW 20 - 25
ml/16 lit nude (CT2) va bon thém 20 - 25
ml/16 lit nuéc CANXI - XQ dbi voi CT3.

+ Bon thuc 1an 4 (khi cay sép cudn):
Bon thuc 1an 5 sau 1an 4 tir 7 - 10 ngay.
Bon thiic 1an 6 sau 1an 5 tir 7 - 10 ngay.
Luong bon 1an 4,5,6 giéng lan 3.

*) H¢ thong cdc chi tiéu theo doi:

- Pong thai sinh truong: ngdy trong
(ngay), thoi gian trong dén trai 1a bang
(ngdy), thoi gian trong dén cudn bip
(ngay), thoi gian trong dén thu hoach (ngay).

- Chi tiéu vé sinh truéng, phat trién: sd
14 ngoai (14/cay), sb 1a trong (14/cy), duong
kinh tan (cm), dudng kinh bép (cm).

- Chi tiéu sau, bénh: Ap dung theo
QCVN 01-38:2010/BNNPTNT, QCVN
01 - 169: 2014/BNNPTNT (Piéu tra ho
thap tw). Gom mot s6 loai dich hai chinh
trén rau mau. Sau hai: sau xanh, sau to,
sau duc than, sdu xam, bo nhay...Bénh hai
chinh: Bénh théi nhiin, 16 ¢6 ré ... Phuong
phap theo ddi: diéu tra dinh ky 7 ngay/lan.

- Chi tiéu vé vé sinh, an toan thuc
pham: Chi (Pb): mg/kg, Cadimi: mg/kg;
Nitrat (NO;’): mg/kg.

- Chi tiéu vé chat lugng: vitamin C,
dudng tong sd.

- Chi ti€u Vi sinh vat: E.coli, samonella

- Du luong thuéc BVTV nhém 1an hiru
co: mg/kg.

* Chi tiéu vé nang suat:

- Khéi luong trung binh/ bép (kg/ bip).

- Ning sut 1y thuyét = Khéi luong
TB/bip x Mat do trong (tAn/ha).

- Ning suét thuc thu = Khéi lvong TB/
bap x S cay thuc thy (tan/ha).

* Chi tiéu vé hiéu qua kinh té.

- Tong chi (triéu dong/ha) = chi phi vat
chat + cong lao dong + chi phi khéc.
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- Téng thu (triéu dong/ha)

= Ning suit thyuc thu x gia ban.
- Lai thuan (triéu dong/ha)

= Tong thu - Tong chi.

3. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Anh huémg ctia mdt s6 loai phan bén dén
sinh truéng ciia Cai bap KK CROSS trong
vu thu dong nam 2018 theo hwéng VietGAP.

Bang 1. Anh hwéng ciia mét so loai phan bén dén sinh truwéng ciia cai bap KK CROSS

Cong thire Thaoi gian tir trong dén S6 1a S61a | Puong | Puong
cac thoi ky (ngay) trong | ngoai | kinh |kinh bap
Trdi1a |Cubn bap |Thu hogen| (& | () | tan (em)
(cm)

CT1 29 45 72 43,0 26,3 58,5 20,6
CT2 30 44 72 43,0 26,2 61,6 23,2
CT3 30 44 72 43,1 26,2 60,4 22,5
CT4 30 44 71 43,2 26,5 62,5 24,6
LSD, - - - - - 0,48 0,48

CV% - - - - - 5,4 5,1

Thoi gian cua céc giai doan sinh trudng
phat trién gitra cdc cong thirc nghién ctu
khong co su sai khac: Thoi gian trong dén
thoi ky trai bang 1a dao dong trong khoang
29 - 30 ngay. Tu trong dén thoi ky cudn
bap dao dong trong khoang 44 - 45 ngay
va dén khi thu hoach trong khoang 71 - 72
ngay. S 14 trong thay doi tir 43,0 - 43,2 14;
s6 14 ngoai tir 26,3- 26,5 cm.

-Vé chi tiéu duong kinh tan: Nhitng
cdy c6 tan to déu thuong 1a nhitng cay sinh
truong t6t va cho bap 1on. Két qua & bang
3.1 cho thdy: CT4 1a CT c6 dudng kinh
tan dat cao nhat 62,5cm/ciy va CT11a CT
c6 duong kinh tan thip nhat 1a 58,5 cm/
cady. Su chénh 1éch & CT3 va CT2 trong
khoang 60,4 - 61,6 cm/cay.
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- V& chi tiéu dudng kinh bap dat gia
tri cao nhat 1a CT4 vé&i 24,6 co/bép, tiép
dén 1a CT2 ciing khé cao véi 23,2 cm/bip.
Sau d6 1a CT3 véi 22,5 co/bép, va thip
nhat 1a CT1 véi 20,6 cm/bap.

Nhu vay, qui trinh k§ thuat san xuét
cai bap KK Cross theo hudng VietGAP
da dap Gng tot va 6n dinh tai thon Ngo
Duong, xa An Hoa trong vu thu dong
nam 2018 (dong sém). Cong thuc 4 -
b6 sung két hop 2 loai phan bon 1a 1a
CANXI - XQ va ACEGROW: 8 lit/ ha
duoc 4p dung trong mé hinh dé chuyén
giao khoa hoc cong nghé cho ba con
ndng dan.



3.2. Anh huéng ciia mét s loai phan bén
dén tinh hinh siu bénh hai chi yéu trén
Cii bap KK CROSS

Theo ddi tinh hinh sau hai & cac cong
thtrc thi nghiém trong bang 2 chiing toi thay:

- Sau hai chu yéu: sau to, siu xanh,
bo nhay van 1a d6i twong gay hai chinh, vi
mét d6 ctia 3 loai nay thay d6i tir 0,2 - 1 con/
m? (véi sau to), 0,13 - 0,3 con/m? véi sau

xanh va 0,5 - 1 con/m? v4i bo nhay. Ngoai
bién phap phong trir bang phun thudc, luan
canh cdy trong, chon gidng chdng chiu sdu
bénh, gieo trong ding thdi vu, phan bon. ..
thi viéc xac dinh loai phan bon, k¥ thuat
canh tac hop ly lam cho cay sinh trudng
phat trién t6t, ting kha nang chéng chiu sdu

bénh cua cdy la mot van dé quan trong.

Bang 2. Anh hwéng clia mdt s6 loai phan bén dén tinh hinh siu, bén, dich hai chii yéu trén

ciy cai bip KK CROSS
Ao An oA . . Ty 1¢ chudt
A 2 o ¥ v

COElg Mat do sau (con/m?) Ty' 1€ bénh hai (%) hai (%)
thire Saute | Siuxanh | Bonhiy | LOc0ré | Thoinhin | Chudt hai
CT1 1,0 0,30 1,0 4,0 3,50 2,0

CT2 0,4 0,13 0,7 2,0 0,30 2,5

CT3 0,6 0,27 0,6 0,8 0,20 2,5

CT4 0,2 0,10 0,5 0,8 0,2 2,5

- Péxuly viéc sau hai, chung toi tién
hanh cac bién phép sinh hoc: Khai thac va
st dung nhiing sinh vat co loi (thién dich,
ké thu cta sau hai), cac san pham sinh hoc
trong phong trtr sdu bénh hai.

- Ngoai ra khi cac loai dich hai vuot
ngudng gay hai, ching t61 da sir dung céc
ché pham sinh hoc Bacillus thuringiensis
phong trir sdu to, sdu xanh budm tring,
ndim ky sinh con tring Beauveria
metarhiziumva st dung thudc thao moc
Azadirachtin, Rotenone dung phong trur,
xua dudi va gdy ngan nhiéu sau hai trén
rau. Liéu luong phun theo khuyén cdo cua
nha san xudt va can bo k¥ thuat cta dy an.

- Bénh hai chii yéu: Lo ¢6 ré va théi
nhiin van 1a d6i twong gy hai chinh, véi
ti 1¢ gdy hai cta 2 loai nay thay doi tir

0,2 - 4 %, ti 1& gdy hai 6 mérc thap do md
hinh dugc bon phan can dbi, dac biét la
phan bon 14 thé hé méi, két hop véi quan
1y dich hai tong hop va diéu kién thoi tiét
phii hop véi sinh truong cta cdy cai bap
do vay 1am ting tinh chdng chiu cua ciy.
Ngoai bién phap phong trir bang phun
thudc, luan canh cdy trong, chon gidng
chdng chiu sau bénh, gieo trong ding thoi
vy, phan bon... thi viéc xac dinh loai phan
bon, k¥ thuat canh tac hop 1y lam cho cay
sinh truéng phat trién tdt, ting kha ning
chdng chiu sau bénh cta cy 1a mot van dé
quan trong. Do vay, trong m6 hinh chung
t61 cung chi phun phong bénh 01 1an bang
thudc Kasumin 2L.

- Chudt hai: day ciing la d6i tuong
dich hai nguy hiém, pha hai mua mang noéi
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chung va ciy cai bip noi riéng; dbi voi mo
hinh viéc str dung phéan bon 14 sinh hoc(co
mui thom, than la, bép cai ngot hon...)
bon cho cdy cai bap ciing 1a yéu t6 lam
tang kha nang gy hai cai bap boi chudt;
ti 1€ gay hai dao dong tr 2 - 2,5 %, chung
can 14, cin gbc, can bap...Jam giam sb
luong cay thu hoach. Pé bao vé rudng mo
hinh chiing t6i phai két hop cac bién phap
phong tru: thu cong co gidi, quay nylon,
dit cam va bay bang ba sinh hoc dé diét
trir chudt hai.

3.3. Anh hwéng ciia mot s6 loai phan bén
dén cic yéu to ciu thanh ning suit va
niing suit ciia Cai bip KK CROSS

luong bip, ning suat 1i thuyét, ning suét
thuc thu déu c6 su sai khac rd rét giira cac
cong thuec.

Ning sudt cua cai bap dugc quyét dinh
bai khéi luong bap va sb cay thu duoc, két
qua trong bang 3.3 cho thiy cac cong thirc
su dung phan bon trén bon cho ciy déu
cho ning suét 1y thuyét va ning suét thuc
thu dat kha cao. Cac cong thuc su dung
phan bon 14 thi cay sinh truong, phét trién
t6t lam cho sb 1a trong nhiéu, ty 1& cudn
bap cao va s6 cdy thu dugc nhiéu nén ning
suat cao hon.

Bang 3. Anh hwong ciia mot so loai phian
bén dén ning suit va cac yéu td
cAu thanh niing suit cia Cai bip KK

O d6 tin cay 95%, cac chi tiéu vé khoi CROSS
Cong thire S6 cay thyc thu Kh(:')i lugng TB/ | Ning sufit ly Ning sufn thure
TB(cay/ha) bap (kg/bap) thuyét (tan/ha) thu (tan/ha)
CT1 42.500,0 1,50 75,00 63,75
CT2 47.500,0 1,65 82,50 78,38
CT3 47.000,0 1,70 85,00 79,90
CT4 48.000,0 1,85 92,50 88,80
LSD, . - 0,12 1,70 2,15

CV% - 58 5,0 55

Khdi lugng cta bap duge quyét dinh boi s6 1a trong, kich thich 14 trong va do chit.
Qua bang ta thiy khéi luong bap trung binh giita cac cong thic trong khoang 1,5 - 1,85

(kg/bap). Trong d6 thap nhat 1a CT1 vai
1,5 (kg/bap), va cao nhat 1a CT4 véi 1,85
(kg/bap).

Ning suét li thuyét dao dong tir 75 - 92,5
tan/ha. Trong d6, CT1 1a 75 tan, CT2 13 82,5
tAn, CT3 1a 85 tan va CT4 12 92,5 tan.

Ning sut thyc thu biéu hién kha ning
thich ing cua cai bap ddi véi timg phan
bon cu thé. Nang suat thuc thu chiu anh
huong cta nhiéu yéu té, trong dé yéu tb

58 TRUONG PAI HQC HAI PHONG

truc tiép la trong luong bép va ty 1€ cudn
bép. Ning suét thuc thu 16n nhat 1a CT4
(bd sung thém phan bon CANXI - XQ
két hop v6i ACEGROW) dat 90 (tdn/ha),
cac cong thirc bon phan déu cho ning suat
thuc thu cao trong khoang 63,75 - 88,8
(tdn/ha). So sanh giita 4 CT thi CT1 van
cho ning suit thap nhat v6i 63,75 (tin/ha).

Nhu vay bang viéc sir dung giéng, quy
trinh canh tac hop 1y, két hop véi sir dung



phan boén sinh hoc, san xuét theo hudng

VietGAP va c6 diéu kién thd nhudng,

g, 5

khi hau pht hop s& cho nang suat cai bap
gidng KK Cross dat cao.

Hinh anh 1. Cai bdp sau khi thu hoach

3.4. Panh gia hiéu qua kinh té

Bing 4. Hi¢u qua Kinh té ciia cac cong thirc bén phan

Cong thirc Téng thu (tr.d/ha) Téng chi (tr.d/ha) Lai (tr.d/ha)
1 262.500.000 133.100.000 129.400.000
2 382.500.000 139.100.000 243.400.000
3 340.000.000 139.100.000 200.900.000
4 450.000.000 145.100.000 304.900.000

Qua bang 4, chiing ti nhén thay:

Nhin chung 3 cong thirc ¢6 bd sung
phan bon méi déu cho tong thu kha cao,
cao hon cong thirc dbi ching. Cu thé la:
cong thirc 4 cho tong thu cao nhat véi
450.000.000 (trd/ha), tiép dén 1a cong thirc
2 v6i 382.500.000(trd/ha), cong thie 3 1a
340.000.000(trd/ha), cong thirc 1- cong
thire ddi chtng 262.500.000 (trd/ha).

Ciing & bang trén cho ta thiy: dat s6
141 cao nhat van 1a CT4 (304.900.000 trd/
ha), thap nhat 1a CT1 chi dat 129.400.000
trd/ha.

(Gid ban cdi bap 5000d/kg).

Tong chi phi chung bao gém nhiéu
khoan tién nhu: giéng, thuc vi sinh —
thao duogc, tong cong lao dong (Bang 1 -
phu luc 4).

Sau khi hoach toan két qua cho thay: sir
dung phan bon 14 cho cai bip KK CROSS
hiéu qua kinh té cao. So véi cong thirc d6i
ching 1 thi cong thuc 4 dat 13i suat cao
nhat 1a 227.075.000 trd/ha ting gap 2 lan
s0 Vi tién von.

Nhu viy trén cing 1 gidng cai bap KK
CROSS, khi bd sung cac loai phan bon
khac nhau thi cho hiéu quéa kinh té khac
nhau. Céc cong thirc bon phan déu cho i
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khé cao, dit biét 1a CT4 cho 1ai suit dat
gip 2 1an so véi tién von dau tu.

3.5. Panh gia sau thu hoach
Chiing t6i d3 giri mau cai bap & cong
thire 4 sang Trung tdm chét lugng Nong

1am thiy san ving 1, dé phan tich mot
sO chi tiéu vé chat lwong dinh dudng, an
toan thuc pham. Két qua dugc trinh bay
O bang 5.

Bang 5. Chit lrgng dinh dudng, vé sinh an toan thue phim ciy cai bip KKCross trong vu
thu dong 2018 tai m6 hinh thén Ngo Duong, xa An Hoa

Chi tiéu Pb(mg/kg) Cd(mg/kg) As (mg/kg) E.coli Salmonella
(CFU/g) (CFU/25g)
S6 lidu ND ND ND <10 Neg
Chi tiéu Puong (%) | Vitamin C (%) Do gion Do ngot
(thir ném) (thir ném)
S6 ligu 2,1 0,055 Kha Khé

Ghi chii: ND: Khéng phat hién; Pos: Duong tinh; Neg: Am tinh; LOD: gi6i han phat hién.

Két qua phan tich thay khi trong cai
bap KK CROSS theo hudng VietGAP
déu cho ham luong dudng va ham luong
Viamin C cao, an ngot va d§ gion cao hon
50 VGi cai bap thong thuong; khong c6 ton
du kim loai nang ( Pb, Cd, As), khong c6
vi khuan Salmonella, sé vi khuan E.coli
dudi ngudng gy hai.

Ngoai ra theo két qua phan tich ¢ bang
4 khi phan tich cac ton du thudc bao vé
thuc vat thi hau nhu khong xuét hién,
riéng c6 2 chat 1a Chlorpyrifor va o,p —
Cypermethrin c6 xudt hién véi ti 16 1a
0,012 mg/kg va 0,343 mg/ kg. Tuy nhién
ham luong hai chat nay déu dudi ngudng
cho phép. Theo QP 46/ 2007 ctia BO Y té
thi du luong thudc bao vé thuc vt c6 ham
luong 1 mg/kg thi méi dugce cho la gay hai
cho stric khoe con nguoi. Vi vay, theo két
qua thu nhan dugc viée tréng rau cai bap
theo hudng VietGAP va sir dung bo sung
thém phan bon 14 va cac thude bao vé thuc
vat sinh hoc hop 1y cho két qua rau dam
bao an toan.
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4. KET LUAN

Do 4p dung trong theo tiéu chuan
VietGAP va bon bo sung cac loai phan
bon khac nhau nén cac chi tiéu vé sinh
truong, phat trién co su sai khac nhau &
do tin cay 95%. Két qua thi nghiém cho
thdy tir dudng kinh bap, dudng kinh tan
& cong thic 4 1a tot nhat (cong thic st
dung phan bon 14 CANXI - XQ két hop
v6i ACEGROW).

Viéc st dung phan bon 1a anh hudng
dén tinh hinh sau, bénh trén cdy cai bap.
Cong thuc 1 tréng theo phuwong phap ctia
ba con ndng dan xuit hién sdu, bénh hai
nhiéu nhét. Cac cong thuc 2,3,4 xuét hién
sau, bénh hai it hon.

O do tin cay 95%, cac chi tiéu vé khoi
luong bép, ning suat 1i thuyét, ning suét
thuc thu déu c6 su sai khac rd rét gilta cac
cong thirc. Nang suat thyc thu dao dong tir
63,75 - 88,8 tAn/ha, cao nhét & cong thirc 4
(dung bo sung phan bén CANXI - XQ két
hop vé6i ACEGROW).



Nho viée két hop 2 loai phan bon
CANXI - XQ va ACEGROW nén trong
cai bap mang lai hiéu qua kinh té cao.

Viéc san xudt cai bip theo hudng
VietGAP cho san pham rau an toan, ham
lugng dudng, Vitamin C cao, khong cé
tdn du kim loai nang, khong xuét hién cac
vi khuén hai, khong c6 ton du thude bao
v¢ thuc vat.

Két qua cua dé tai co y nghia l6n
trong viéc thuc dy phat trién kinh té nong
nghiép cuia dia phuong, dic biét 13 trong
rau cai bap. Tao ra mé hinh Gmg dung tién
bo ky thuat méi, an toan dién hinh cua
huyén, s& 1a diém tham quan hoc tap vé
mo hinh tréng va chim soc rau an toan
theo hudng VietGAP dé cac ho nong dan
trén dia ban thanh ph6 nhan rong mé hinh.
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ABSTRACT

The matter of finding the relevant conditions for the existences of the integral
manifolds to evolution equations is a great interest of many Mathematic researchers.
The first studies on the existence of integral manifolds on differential equations in
case finite-dimensional phase spaces were given by Hadamard [5], Perron [12], and
Bogoliubov and Mitropolsky [1, 2]. Next, Daleckii and Krein [3] extended these
results to the case of bounded coefficients acting on Banach spaces. Later, Henry
[10], Sell and You [13] proved the case of unbounded coefficients, and the papers by
N.T.Huy [6,7] in which nonlinear part satisfies the ¢ -Lipschitz condition. However,
the existences of the integral manifolds near periodic solution of evolution equations
with Nemytskii’s nonlinear operator have been studied in no researches before.
Therefore, in this paper, we would like to prove the existence of local stable

manifolds near periodic solutions to evolution equationse form t = A(¢)u + g(u)(¢)
where the operator-valued function ¢ +> A(f) is T -periodic, and the Nemytskii's

operator g(x)(t) is T -periodic with respect to ¢ for each fixed x and satisfies

locally Lipschitz condition.
Keyword: Periodic solutions; evolution equations; stable manifolds.

PA TAP ON PINH PIA PHUONG XUNG QUANH NGHIEM TUAN HOAN
CUA PHUONG TRINH TIEN HOA

TOM TAT

Tim diéu kién ton tai cta da tap tich phan d6i v6i phuong trinh tién hoa nhan duoc
sy quan tam cua nhiéu nha toan hoc. Céc nghién ctru dau tién vé su ton tai da tap
tich phan dbi véi phuong trinh vi phan trong truong hop khong gian pha hiru han
chiéu duoc Hadamard, Perron, Bogoliubov, Mitropolsky dua ra. Tiép theo, Daleckii
va Krein dd md rong cho cic truong hop hé sd bi chin tac dong trén khong gian
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Banach. Sau d6, Henry, Sell va You da chi ra cho truong hop khong bi chén, va N.T.
Huy [4,5] d4 chi ra cho truong hop phan phi tuyén thoa man didu kién @ -Lipschitz.
Tuy nhién, trong truong hop ton tai da tap on dinh xung quanh nghiém tuan hoan
ctia phuong trinh tién héa véi toan tir phi tuyén Nemytskii’s dén nay chua c6 két qua
nao dé cap dén. Do do, trong bai bao nay, chung t6i chimg minh sy ton tai da tap 6n
dinh dia phuong xung quanh nghiém tuan hoan ctia phuong trinh tién héa dang

= A(u+gu)t)
trong d6, toan tir tuyén tinh #+> A(f) tuan hoan voi chu ki 7', ham phi tuyén
Nemytskii’s g(x)(¢) tuan hoan chu ki T theo bién ¢ v&i mdi x € X cb dinh va
théa man diéu kién Lipschitz dia phuong.
Tir khéa: Nghiém tudn hoan, phuwong trinh tién hoa nira tuyén tinh, nhi phan mii, da
tap 6n dinh.

1. INTRODUCTION
Consider the abstract semi-linear evolution equation

0= A+ g(u)o), te R, (1)
where for each 1 eR _, A(?) is a possibly unbounded operator on a Banach space X

such that (A(?)),., generates an evolution family (U(?,s)) on X , and the so-

t>520

called Nemytskii's operator g is locally Lipschitz and acts on some function space of
vector-valued functions such as C, (R, X).

One of the important research directions related to the asymptotic behavior of the
solutions to Evolution Equations is to find the conditions for the existence of stable
manifolds. To obtain such existences one needs the characterizations of the exponential
dichotomies of the linear part in some function spaces. Such characterizations have been
used to construct the forms of operators determining the manifolds. We refer the reader
to [3, 4] for recent contributions to the theory of exponential dichotomy of evolution
equations.

In the present paper, we will prove the existence of a local stable manifold around the
periodic solution. Our method is based on the Lyapunov-Perron equations and the choice of
induced solutions lying in the manifold and family (A4(%)),., generates an evolution family
(U(t,5)),5,5, having an exponential dichotomy (see Definition 2 below).

We first recall some notions of the evolution family, and the existence, uniqueness
of periodic solutions to the above semi-linear equation.

Given a function f taking values in a Banach space X having a separable predual
Y (i.e., X =Y' for a separable Banach space Y ) we consider the non-homogeneous

linear problem for the unknown function (%)
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du
= At)u(t)+ f(t) fort >0 )

u(0)=u, e X,
where the family of partial differential operators (A(?)),., is given such that the

homogeneous Cauchy problem

du
s A(t)u(t) fort>s2>0 (3)

u(s)=u, e X

is well-posed. By this we mean that there exists an evolution family (U(¢,s))

12520
such that the solution of the Cauchy problem (3) is given by u(¢) =U(t,s)u(s).

Definition 1. A family of bounded linear operators (U(?,s)) on a Banach space

t>520
X is a (strongly continuous, exponentially bounded) evolution family if
i) U(t,t)=1d and U(t,r)U(r,s)=U(t,s) forall t>2r>52>0,
ii) The map (¢,5) — U(,s)x is continuous for every x € X,
iii) There are constants K, >0 such that || Ul(t,s)x ”S Ke*"™

forallx € X.
The existence of the evolution family (U(¢,s))

| x|

allows us to define a

t>520
notion of mild solutions as follows.

By the mild solution to (2) we mean a function u satisfying the following
integral equation

u(t)=U(t,0u, + [ U(t,7) f (r)dr forall £ 2 0. &)
Assumption 1. We assume that A(f) is T -periodic, i.e., A(t+T)= A(t) for a
fixed constant 77>0 and all € R . Then (U(t,s))

sense that

becomes 7T -periodic in the

t2520

Ut+T,s+T)=U(t,s) forall t>s5>0. (5)

We also assume that the space Y considered as a subspace of Y" (through the
canonical embedding) is invariant under the operator U'(T,0) which is the dual of
U(T,0).

We need thefollowing space of bounded continuous functions with values in a

Banach space X (with norm ” . ||) defined as
C,(R,,X)={v:R, - X |v is continuous and sup || v(t) ||< oo}
teR,

endowed with the norm || v ||Ch =sup || v(®) |-
teR,
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Next, we recall some related results taken from [8, 9] sections.
Consider the following semi-linear evolution equation

du
= A(t)u(t) + g(u)(1) (6)

u0)=u,e X,
where the Nemytskii's operator g:C,(R,,X) = C, (R, X) satisfies:
(1) ” 2(0) ||Cb <y where y is a non-negative constant,

(2) g maps T -periodic functions to 7 -periodic functions,
(7
(3) there exist positive constants p and L such that
” gv)—g(,) ”ch L ” Vi—V, | G, ”Vl ”C,,’” v ”ch p-
Furthermore, by the mild solution to (6) we mean the function u satisfying the
following equation

u(t)=U(t,0)u, + jU(l,r)g(u)(r)dr forall t>0. (8)

Theorem 1. [8, theorem. 3.1]
Assume that there exists a constant M such that for each f € C,(R,,X) there is

a mild solution u of (2) satisfying u € C, (R, X) and
lullo<m |l 7]

and that the evolution family U(z,s)

C,?

satisfies ltlrg ” U(t,0)x ||: 0 for xe X

12520

such that U(¢,0)x is bounded in R .
Let g satisfy the conditions in (7). Then, if L and y are small enough, equation (6)
has one and only one 1 -periodic mild solution # on a small ball of C,(R , X).

2. LOCAL STABLE MANIFOLD NEAR THE PERIODIC SOLUTION

In this subsection, we will consider equation (6) in the case that the evolution family
(U(t,5)),.,., has an exponential dichotomy the operator g(#,x) is T -periodic with
respect to ¢ for each fixed x and satisfies locally Lipschitz condition. In this case, we
will prove that there exists a local stable manifold near the periodic the solutions to
Equation (8).

Definition 2. Let U = (U(¢,s)) be an evolution family on Banach space X . The

12520
evolution family U/ is said to have an exponential dichotomy on [0,00) if there exist
bounded linear projections P(¢),t >0, on X and positive constants N,V such that

a) U(t,s)P(s)=P)U(t,s), t=25=>0,
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b) The restriction U(Z,s), : KerP(s) —> KerP(¢),t 25 >0, is an
isomorphism, and we denote its inverse by U (s,?), := (U (t,s)l)_l , 0<s<t,
c) U@, 9)x || Ne || x|| for x e P(s) Xt > 5 >0,
d) |U(s,0)x|ls Ne || x| for x € KerP(£),t 25> 0.
The projections P(¢),t > 0, are called the dichotomy projections, and the constants

N,v - the dichotomy constants.
If (U(t,s))

(P(2)),., and constants N,V >0, then we can define the Green's function on a half-line

has an exponential dichotomy with dichotomy projections

12520

as follows:

PHOU(¢,7) fort>72>0,

o= {_U(t,r)|(1—P(T)) for0<r<z. N

Also, G(¢,7) satisfies the estimate
|6, 7) ||< A+ HY)Ne ™" for t + 7> 0,H = sup || P(t) ||« .

>0
(10)
Next, we recall some related results taken from [8, 9].

Lemma 1. [8, lemma. 4.2] Let the evolution family (U(¢,s)) have an

12520

exponential dichotomy with the corresponding dichotomy projections (P(¢))., and

t=0
dichotomy constants N,v>0. Let feC (R, ,X) and let
g:C,(R ,X)>C, (R, ,X) satisfy conditions in (7). Let ueC,(R,,X) be a

solution to equation (6) such that sup || u(t) ||S p for a fixed p>0. Then, for >0
>0

this function #(#) can be rewritten in the form
u(t)=U(t,0)v, + J? G(t,7)g(u)(r)dr for some v, € X, := P(0).X, (11)

where G(t,7) is the Green's function defined by equality (9).

Remark 1. By straightforward computations we can prove that the converse of
statement are also true, i.e., a solution of Equation (11) satisfies Equation (8) for # > 0.
Theorem 2. [8, Theorem. 4.4] Let the evolution family (U(t,s)) satisfy (5) and

12520
have an exponential dichotomy with the dichotomy projections P(¢), >0, and
constants N,v . Suppose that g:C,(R,,X)—> C,(R,,X) satisfies the conditions in
(7) with given constants p, L, y . Then, for sufficiently small L, y equation (8) has

a unique 7 -periodic solutions.
Next, we will prove the existence of a local stable manifold for Equation (8)
near its periodic solution.
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We denote by B.(x)(by B.(v)) the ball in X (in C,(R_, X)) centered at x(at V)

with radius 7.
Definition 3. Given a continuous and T-periodic solution # to Equation (8). A set
Sc R, xX is said to be a local stable manifold for the Equation (8) near # if for

every t € R the phase space X splits into a direct sum X = X () ® X, (¢) such that
inf S, (X, (1), X, (1)) = infinf{l| x, + x |} x € X, (0] x [[F1,i =013 >0

and if there exist positive constants p, o, 0, and a family of Lipschitz continuous

mappings
h, : Bp0 @@)NX,t)—» Bpl @@)NnX,@), teR,

with the Lipschitz constants being independent of ¢ such that

) S={Lx+h(0) R x(X,(O)DX,O) R, .xe B, (@(1) N X, (1)},
and we denote by S, = {x+ & (x) l(t,x+ 1 (x)) €S}, >0,

ii) S, is homeomorphic to
B, (1) N X, (1) ={xe X,(0) || x-a(®)||<p,}.t >0,

iii) To each X, €S, there corresponds one and only one solution u(f) of

lu@ < p-

Equation (8) on [#,,%0) satisfying conditions u(f,) = x, and sup,.,,
Suppose further that there exists a positive constant L, such that:

le(v)-g(,)]

prove our result on the existence of an stable manifold for solutions to Equation (8).
Theorem 3. Let the assumptions of the Theorem 2 hold, and let B A (0) be the ball

<L || v, =V, ||Cb forallv,,v, e B, (0).We now state and

containing # as in assertion of Theorem 2, and g satisfy conditions given in (7) and
(12). Then, if L, is sufficiently small, then there exists a local stable manifold S near

the solution # . Moreover, every solution u#(¢) of Equation (8) corresponding to value
P(ty)u(ty) € B , (P(t,)u(t,)) N P(t,)X, t,20 on the manifold S is exponentially

2N

attracted to #(¢) in the sense that, for all #>¢, we have
|u()—a() || C.e || Pt u(t,) - P(t,)ict,)) || (13)
where 4 and C , are positive constants independent of 7, > 0.

proof
For v, € B, (P(0)i(0)) N P(0).X we will prove that the transformation F defined by

2N

(Fw)(®) =U(t,0)v, + [ G(¢,7)(g(w)())dT for >0
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acts from B3, (¢1) into 3 (i) and is a contraction.

In fact, for w(-)€ B, (1) we have that || w |w—12|ch +| 4]
[FCORFG]

y(@) =(Fw))=U(t,0)v, + I: Gg(t,7)(g(w)(r))dr fort >0

we obtain

¢, S ,$2p and

o, <L || w—u ||Cb < L, p. Therefore, putting

v, = P0)a(0) || +(1+ H)N[ "™ "dz || g(w) - g(@) |,
2(1+ H)NL,p
——

|| v(6)—ia(e) ||< Ne™

for all ¢ > 0. Therefore, ” Fw—u ”ch N ” v, — P(0)i(0) ” +

Using now the fact that ||v, — P(0)i(0) [|< %, we obtain that if [, is small

enough, then the transformation F acts form B, (1) into B, (i1).

For x,z € B (i), we estimate
|| (F) @) - (F2)(0) ||< 4+ H)N j: e"dr || g(x)-g(2)||, forallz>0.
L2+ H)NL
| 4

Therefore, ”Fx—FZl 1”x(-)—z(-)”ch,using now the fact that

Gy

2(1+ H)NL,
1%
aunique u € BB, (1) such that Fu = u . By definition of F we have that u is the unique

<1 we obtain that F": B (&1) — BB, (1) is a contraction. Thus, there exists

solution in B A (21) of the equation (11) for 7 > 0. By Lemma 1 and Remark 1 we have
that © is the unique solution in B, (i1) of the equation (8).
Let u € B,(i1) be a solution to Equation (8) and put w=u—u, web,.
Then, u satisfies Equation (8) if and only if W satisfies
w(t) =U(t,0)wm(0) + _[; U(t,7)g(w+i)(r))—g()(r))]dr for t>0. (14)
Putting now F(w)(t)=g(w+u)(t)—g()(t) we obtain that F(0)(#)=0,
”F(W)(t) ”S L ||w|| and ”F(W)(t)—F(v)(t) ”S L ||w—v|| since g satisfies the
conditions in (12). Therefore, we prove that if L, is small enough, then there exists a

local stable manifold S (near 0) for Equation (14).

Since the evolution family {U(,s)}. have an exponential dichotomy, we

t2s

have that, for each 7#>0 the phase space X splits into the direct sum

68 | TRUONG PAI HQC HAI PHONG



X =X,t)® X,(t), where X (#)=P(t)X and X, (¢)=ker P(t). Furthermore, since
sup || P(r) |[< 0 we obtain that inf S, (X, (1), X, (1)) > 0.
>0 eR,

We now construct the family of Lipschitz continuous mapping (h,),>o

satisfying the conditions of Definition 3. To do that, for each 7, >0 we define a

transformation (%, ) by

h, (1) = [ Gty )F (x)(s)ds
where y € B, (P(t,)x(,)) N X,(t,) and x(-) is the unique solution in B, of (14)
on [¢,,0) satisfying P(t,)x(t,) =y and x(t)=0, ¢ <t,. It is clear by definition of
Green’s function that A, (y) € X, (7)) .
We next estimate || h, (y) ”, since g satisfies the conditions in (7) and using

estimate (10) we obtain that

2(1+ H)NL p
> .
Hence, we obtain that if L, is small enough, then hto is mapping from

1, ) [[ 0+ EONLp[ ez <

B v N Xy(t,) to B,, N X,({,). We then prove that /,_is Lipschitz continuous with

Lipschitz constant independent of f,. Indeed, for ), and y, belonging to
B,y N X,(f,) we have
17,0 =k, ) I ] GG T F G )s) = Fa)s) || ds

(16)
< 2D 50 -0l

We now estimate ” x,()=x,() ”w Since x,(-) is the unique solution in B,
of (14) on [t,,00) satisfying P(t,)x,(¢,) = »,,i = 1,2, respectively, we have that
2(1+ H)NL
I O=x 0l ]y = [+

2(1+ H)NL,
1%

|xO-x0ll. <N ||y =2 ||+ ]| xO-xO|L

x () -x,)||, forall =1,

Hence, putting k = we obtain that

Therefore, || x,()=x,() ||w || V=Y, || Substituting this inequality to

N
1- k
(16) we obtain that ”ht0 )—h, (v,) ||< ”y] v, ” For L, small enough we
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Nk
have that ¢ :n< 1. Therefore, hz(, is Lipschitz continuous with the Lipschitz

p P

constant ¢ independent of #,. Putting o, ::ﬁ’pl '=-— we obtain that the above

family of mappings (4)., (here h :B, NX (t) > B, NX,(¢)) are Lipschitz

continuous with the Lipschitz constant independent of ¢ .

Put S={{tx+h(x)eR x(X,ODX O eR xeB, NX ()}
Then, for each £, >0 we prove that S, ={(#,,x+4, (x)) €S} is homeomorphic to
B, NX,(#). In fact, we define a transformation H:B, NX (1)—>S, by
Hy = y+ht0 (») for all yeB, NX,(¢). Then, applying the Implicit Function

Theorem for Lipschitz continuous mapping (see [11, Lemma 2.7]) we have that, if

Lipschitz constant of hto satisfies

<1, then H is a homeomorphism.

Therefore, the condition (ii) in Definition 3 follows.
Returning to the solution # of (8) by replacing W by u —1i, we obtain that,
the condition (iii) of Definition 3. Therefore, this manifold S is the local stable

manifold for Equation (8) near the solution # . Finally, the estimate (13) follows from
[8, theorem. 3.1].
Example 1. We consider the problem

W (%,0) = a()[w,.(x,1) + Sw(x,1)] + ( [Tw (x,t)dx)2 w(x,0)+ h(x, 1)

for O<x<m,t>0,
w(0,¢) =w(m,t) =0, t>0.

Here, 5eR and S#n’ for all neN; the function a(t)el . (R,) is T -
periodic and satisfies the condition 0 <y, <a(?) <y, for fixed y,,y,; the exponent
ke N, k >1;the function 4:[0,7]x R, — R is continuous on [0,7]x R and T

-periodic with respect to ¢ .
We next put X :=L[0,7], and let A:X D D(A)—>X be defined by

Ay =y"+ 0y, with the domain

Joc

D(A)={ye X :yand)y' are absolutely continuous, ' € X, y(0) = y(7) =0}.
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It can be seen (see [4]) that 4 is the generator of an analytic semigroup (T(?)),,, -
Since o(A)={-n’+06:n=1,2,3,...} applying the spectral mapping theorem for
analytic semigroups we get o(T(¢)) =" = {e’(f"zm‘) :n=1,2,3,...} and hence
o(T@)NI'=D forall t >0, where [ ={1eC:|1]=1}.

Putting now A(t):=a(t)A we have that A(t) is the T -periodic, and the

family (A(¢)),., generates a T -periodic evolution family U(z,s) which is defined

12520
by the formula U (l‘,S)IT(Lta(T)dT). Using the hyperbolicity of (T(¢))., it is

straightforward to check that the evolution family U(?,s),.,., has an exponential
dichotomy. We then define the function
g:C,(R,.X) = C,(R.,X) by g@)t) =[|u@ || u(®)+h(.0).

The equation (17) can now be rewritten as

du
= A()u(t) + g (u)(t) for u(?)(-) = w(-1),
where || g(0) ||C[ <y for y:=sup (I0”|h(x,t) I* dx)"*. Since h(x,t) is T — periodic
’ te[0,7]
with respect to ¢, it follows that ¢ maps T -periodic functions to 7 -periodic functions.

Moreover, for all v,,v, € B.(0) we have

g0 =g )O[HIO I v o=l I v» o]
Iro-vol ool

Therefore, g satisfies the hypotheses of Theorems 2 and 3 withp =r,
L=kp"" and L, =k(2p)"". By Theorem 3 we obtain that, if p (therefore L and L,)
and y are small enough, then equation (17) has the local stable manifold near the T-

periodic solution 1 .

3. RESULTS AND CONCLUSIONS:
In this paper, we established the existence of a local stable manifold near the
periodic solution to semilinear evolution equation.
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1 INTRODUCTION

SEMANTIC SEGMENTATION OF CILIA USING
FULLY-CONVOLUTIONAL DENSE NETWORKS

Nguyén Trung Kién
Phong Khdo thi va Pam bao chat lwong
Email: kiennt@dhhp.edu.vn

Ngay nhén bai: 29/5/2020
Ngay PB danh gia: 19/6/2020
Ngay duyét dang: 03/7/2020

TOM TAT

Cilia 14 cAu trac gidng nhu 16ng mao nhé ra tir gan nhu moi té bao trong co thé. Cac bénh nhan lién quan
dén thiéu nang tri tué thuong c6 chimg nang 16ng mao bi gian doan dan dén mot loat cac bénh 1y di kém.
Tuy nhién, hdu hét cac ky thuat dé danh gia chirc nang hoat dong cua nhimg 16ng mao nay déu dwa vao
nhan dang thi cong va theo doi 1am sang. Trong diéu kién phat trién manh mé& ctia khoa hoc k¥ thudt quan
sat hién nay thi viéc thuc hién thu cong nay dé bi 16i va can thém k¥ thuat phan tich chi tiét va chinh xac
hon. Cac mang chap siu c6 thé ma hoa cac tinh niang phtrc tap trong khi dii nhay dé nhan dang va phéan 16p
c4c dang biéu hién chirc ning duya trén hinh anh cua nhimg 16ng mao nay. Chiing t6i so sanh DenseNets
tich chap hoan toan véi mot mé hinh co s ma khong c¢6 két ndi day du cho nhiém vu phén 16p biéu hién
lam sang cta bénh thiéu ning tri tué thong qua phan doan ngir nghia cac khung cia viedeo sinh thiét.
Duoc dao tao trén 235 hinh anh duoc gén nhén, DenseNets tich chap hoan toan cua ching t6i dat duoc do
chinh xac pixel tong té 1a 90.15%, chinh xac hon 13% so v&i U-Net. Chung t6i nhdn manh cac dic tinh
¢6 loi ciia DenseNets cho phan doan ngir nghia trén cac bo dir liéu y sinh nho.

Tir khoa: Cilia, thiéu nang tri tué, phan doan ngit nghia, mang DenseNet, mang tich chap két ndi day du.

Abstract: Cilia are hairlike structures protruding from nearly every cell in the body. Diseases known as
ciliopathies where cilia function is disrupted can result in a wide spectrum of diseases. However, most
techniques for assessing ciliary motion rely on manual identification and tracking of cilia. This annotation
is tedious and error-prone and more analytical techniques impose strong assumptions such as periodic
motion of beating cilia. Deep convolutional networks are able to encode complex features while remaining
sensitive enough to segment cilia that exhibit a variety of motion patterns. We compare fully convolutional
DenseNets to a baseline model without dense connections for the novel task of cilia segmentation from
frames of biopsy videos. Trained on 235 labeled images, our fully convolutional DenseNet achieves an
overall pixel accuracy of 90.15%which is 13% more accurate than U-Net. We highlight the advantageous
properties of DenseNets for semantic segmentation on small biomedical datasets.

Keywords: Cilia, Ciliopathies, Semantic Segmentation, DenseNets, Fully Convolutional DenseNets

development. Defects in ciliary motion
have been associated with a wide range of

Cilia help to regulate the respiratory ‘
diseases

system by generating fluid flow to deliver
nutrients and propel out mucus and foreign
matter. These hairlike structures are vital
in reproduction, homeostasis, and organs

such as birth defects, sinopulmonary
infection, and congenital heart disease
[22] [5].- Assessment of ciliary motion
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from biopsy videos relies on accurate
detection and segmentation of cilia from
the surrounding cell, a task that even in
a recent ciliary motion analysis pipelines
remains as manual labor [16] [21].
Therefore, accurate and fully automated
segmentation of motile cilia provides
clinical significance in the identification
and further study of ciliopathies and their
underlying motion patterns.

Current methods of ciliopathy
identification and diagnosis rely on
an ensemble of techniques. Electron
microscopy (EM) can  elucidate
structural defects that connect to certain
ciliopathies,but some ciliopathies present
without any discernible structural
deformities [19] [23]. Examining ciliary
beat pattern from videos of ciliary
biopsies is among the most promising
methods, but this is usually conducted
manually; consequently, it is tedious
and time-consuming, and the eventua
conclusions are highly subjective [17].
Furthermore, there is little consensus on
deterministic definitions of ciliary motion
phenotypes, ruling out any possibility of
cross-institutional collaboration.

While [16] proposed an initial ciliary
motion quantification pipeline, it was
limited in its reliance on manually-
selected regions of interest on which to
operate. Therefore, a fast and reliable
method automating the region-of-interest
selection process is desirable to clinicians
and researchers, accelerating the adoption
of objective ciliary motion measures and
bringing an end-to-end ciliary motion
analysis pipeline closer to fruition. To our
knowledge, no computational pipeline
for semantic cilia segmentation from
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microscopy images has been proposed
using deep learning techniques.

Deep learning approaches to semantic
segmentation have gained state of the
art performance on many benchmark
datasets in biomedical imaging. The task
of cilia segmentation is challenging due
to their size, shape, and orientation. A
single cilium can present itself in only a
few pixels in an image depending on its
orientation to the camera perspective.
In addition, the hairlike shape of cilia
can easily be mistaken for extraneous
recording artifacts such as poor focus,
inconsistent lighting, and blur from a
shaky camera perspective.

Another challenge in cilia detection is
the assumption and reliance of temporal
information about cilia. A model for
automatic detection of cilia should ideally
be able to segment and classify cilia that
do not display a regular motion; diseased
ciliary motion patterns may show little, if
any, motility, thus the segmentation model
should be able to identify cilia from a
single frame of microscopy video.

Fully convolutional networks (FCN)
comprise of a feature extractor that feeds
into an upsampling path to recover back
an image of the predicted segmentation
mask [15] [18]. Shortcut or skip
connections can be introduced between
the downsampling and upsampling
paths to allow for passing of feature
information to deeper layers. These skip
connection allow for deep networks
to be trained as the gradient can flow
propagate more easily from deep layers.
This type of architecture has been applied
to biomedical imaging data as an end-to-
end model for segmentation tasks [18].



DenseNets [8] extend the idea of
shortcut connections by concatenating the
feature maps of every layer in the same
dense block, similar to Inception style
networks [21], effectively maximizing
the information flow between layers.
While densely connected layers add more
parameters per layer due to increased
number of shortcut connections, the overall
number of parameters is reduced because
less feature maps are needed in each
layer. This property allows DenseNets to
be very deep while remaining extremely
parameter efficient. We propose that this
attribute also makes

DenseNets well suited for small datasets
because dense connections naturally reduce
overfitting and eliminate the need for heavy
regularization in some cases [26].

Our main contributions in this paper
are as follows:

We establish an accurate and reliable
computational model for semantic
segmentation of cilia from a single frame
of microscopy video.

— We compare the performance of
fully convolutional networks with varying
numbers of dense connections to a baseline
FCN without dense connections.

— We highlight the advantageous
properties of DenseNets that make
this architecture extremely suitable for
biomedical data with few labeled examples.

2. FULLY CONVOLUTIONALDENSE
NETWORKS

In DenseNets, each layer has direct
access to the gradients from loss and
original input. The number of feature maps
in each layer is controlled by a growth
parameter k We implement a version of the

Tiramisu network [ 11] with a growth rate
k=16 and train several models with different
depths and hyper-parameter settings.

2.1 Network Architecture

The Network comprises of dense
blocks in both the downsampling and
upsampling paths. Dense blocks are
followed by transition down blocks in
the downsampling path and preceded by
transition up block in the upsampling path.
More layers are stacked in each dense
block until the bottleneck dense block
in the middle of the network after which
the number of layers decease in each
subsequent dense block. Ship connections
connect dense blocks in the downsampling
and upsampling_\

Transition Up

Batch Normalization
ReLU Activation

3 x 3 Transposed
Convolution Stride 2

Figure 1: Diagram of FC-DenseNet 74.
Yellow circles represent the concatenation
operation and dashed lines represent skip
connections.

paths, facilitating information flow from ear-
lier layers so that high-level features can be
reused in deeper layers. A convolutional
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layer is added before the first block and
after the last block. An overview of the ar-
chitecture for a fully convolutional DenseNet
with 74 layers is shown in figure 1. nonebbl@

id@@englishid@@english.

2.2. Dense Blocks

Whereas in Residual blocks [6] sum
an identity mapping with a nonlinear
transformation, dense blocks (DB) use
the concatenation operation to maximize
feature reuse between all layers in a DB
to ease the flow of gradients to earlier
layers during backpropagation. Layers
in a DB are iteratively concatenated with
the number of connections with layer L
having L(2+1) 2 connections instead of
just L. This means the number of feature
maps in a DenseNet increase linearly with
depth. Each layer in a DB comprises of
a Batch Normalization [10] followed by
a 3x3 convolution with Rectified Linear
Units [7]. Dropout [20] and weight
decay regularization are added to control
overfitting.

2.3. Transition Blocks

Transition down (TD) blocks reduce
dimensionality of the feature maps.
To this end, TD blocks contain a 1 x 1
convolution with Batch Normalization,
ReLU activations, and Dropout. In the
original Tiramisu paper [11], 2 X 2 max
pooling is used in the TD blocks, however
we find that using a stride of 2 instead
obtains better results. In FC-DenseNet,
Transition up (TU) and dense blocks
replace the upsampling path of a FCN.
TU blocks consist of 3 x 3 transposed
convolutionswith stride 2 to match the
stride of the downsampling path.
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2.4 Training

We train FC-DenseNets with different
number of layers to study the optimal
tradeoff between speed and accuracy.
The Adam [12] optimizer was used to
minimize the loss function and we vary
several regularization parameters tunings:
dropout, 12 weight decay, and learning
rate annealing. All models weights were
initialized with HeUniform initialization
[7]. Each model was trained for 100
epochs with a batch size of 4 on 2x Titan
X GPU and all models were implemented
in Tensorflow with Keras [1, 3].

3. EXPERIMENTS

3.1 Cilia Data

325 grayscale videos from two
separate video cohorts of nasal brush
biopsies were collected from 149
patients (data from [16]; see it for details
on patient recruitment, nasal biopsy
extraction, and spectroscopic techniques
and technologies). Each video depicted
cilia along with varying levels of
recording artifacts such as extraneous
camera movement, uneven lighting, or
poor focus. A cilium structure observed
vertically to the camera’s perspective
appears very different than a cilium lining
the side of the cell body. To address this,
we separate cilia annotations into side
cilia and top cilia class labels. Four class
annotations (side, cilia, top cilia, cell
body, and background) were manually
segmented out using [TK-SNAP [25].

Only the first frame of each video is
used so that the model avoids relying on
any information about ciliary motion in
the temporal dimension for segmentation.
The pixels were normalized by subtracting



the mean pixel value and dividing by the
standard deviation. The dimension of each
image varied in resolution so all images
were resized to 224x224 pixels and
transformed by random flips to augment
the data. We set aside 75 of the 325 images
as a holdout test set and randomly choose
samples from the remaining 250 for
training and validation using a 60=40%
train-validation split.

3.2 Evaluation Metric

Because the task is multi-class
segmentation, we train the optimizer to
minimize sparse categorical cross entropy
to account for the skew in distribution of
pixel class labels. We evaluate models on
overall pixel classification accuracy, using

the class with the highest probability for
each pixel as the predicted pixel class.
Categorical cross entropy is defined as:

Leee :_%Z Z yilog (py)

i=1 j=i
where i1 indexes samples, j indexes the
number of classes, y is the sample label, and

Py € (0,1) S.t.zj pi=1
3.3. Baseline

We select a U-Net [18] architecture
model as our baseline as it incorporates skip
connections between the downsampling
and upsampling paths, similar to our
DenseNet model. The baseline model uses
pre-trained weights on ImageNet [4]

Model Parameters | Pre-trained | Dropout | Decay Accuracy

U-Net 30M Yes 0.3 0.001 76.90%
FC-DenseNet 50 1.7M No 0.2 0.001 85.23%
FC-DenseNet 74 3.7TM No 0.1 0.0001 87.59%
FC-DenseNet 103 9.6 M No 0.1 None 89.27%
FC-DenseNet 136 33 M No None None 90.15%

Table 1: Table of results. The parameters are represented in millions.

In this table we conduct experiments
with 5 network models. In which, because
FC-DeseNet is rated for outstanding
efficiency, we conduct experiments
with different number of network layers
to evaluate the effect of the number of
network layers on the overall performance
of the networ.

3.4. Results

The best model attains, on average,
90.15% overall pixel accuracy on the
holdout test set. This is a about 13% more

accurate than the U-Net baseline. Even the

FC-DenseNet with 50 layers is 8% more
accurate than the baseline. This difference
in performance is considerable especially
since FC-DenseNet 50 has 10x fewer
parameters than the baseline. In addition,
despite achieving better performance,
none of the DenseNet models were pre-
trained on ImageNet. DenseNets also
needed less regularization and converged

to a minima faster than the baseline model.
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Figure 2: Top row depicts grayscale frames of microscopy images. Middle row depicts

ground truth masks. Bottom row is the predicted masks. Black represents the background

class; dark gray represents the cell body; medium gray represents the side cilia; light gray

represents the top cilia.

3.5 Benefits of Dense Connections

These

connections are

results show that dense

extremely efficient
in facilitating increased the flow of
information and gradients between layers.
This allows the network to reuse feature
maps and act as natural regularization by
making information from earlier layers

available to later layers.

This is similar to Implicit Deep
Supervision from loss function by shorter
connections but with the added benefit
of being less complicated than DSN. [9]
show that each individual layer in ResNets
[6] contribute little to the model overall
and can be randomly dropped out during

training. This redundancy in features is
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avoided in DenseNets through their dense
connections, acting as a kind of inherent
multi-scale supervision [14]. Because there
is no need to relearn redundant feature
maps in a DenseNet, there is less need for
regularization, and in our experiments
we found that too much regularization to

even degrade performance accuracy.

Sometimes the FC-DenseNet correctly
predicted background cilia even when
they were not annotated in the ground
truth (Figure 2. 2nd column). Additionally,
there is some ambiguity in the distinction
between side and top cilia in the manual
After

effectiveness of segmentation from a single

annotations. demonstrating  the

frame, subsequent frames of the video could



be taken into context to alleviate some of this
ambiguity and further refine prediction by

incorporating the temporal dimension.

Unlike

networks, FC-DenseNets achieve excellent

most fully convolutional
results without the need for pre-trained
weights or post-processing steps such
as Conditional Random Fields (CRF) to
finetune the segmentation masks [2, 13].
However, since our model is trainable end-
to-end, using transfer learning [24] and
pre-training or CRF post-processing might
well boost model performance even more.

4. CONCLUSIONS

Inthis paper, we demonstrate theefficacy
of a fully convolutional DenseNet on the
challenging task of cilia segmentation and
explore the implicit regularizing properties
inherent to this network architecture.
We also highlight

properties of fully convolution DenseNets

the advantageous

for biomedical datasets with few labels for

semantic segmentation.
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TOM TAT.

Trong bai bdo nay, dua trén y tudng cia phuong phap dudi dao ham ting cuong dugc
dé xuét boi Censor va cac cong su ([xem 2]), ching t6i dé xuat mot phuong phap méi
dé giai bai toan bat dang thirc bién phan trén tip rang budc 1a tap nghiém cua bai toan
bat dang thic bién phan tach. Bai todn nay con dugc goi 1a bai toan bat dang thic bién
phén tach hai cip. Pong thoi, ching toi ciing ching minh dwoc sy hoi tu manh cua day
1ap t6i nghiém duy nhit ctia bai toan trén khong gian Hilbert thuc.

Tir khéa. Bét ding thirc bien phan, bat ding thirc bién phan tich, gia don diéu,
hoi tu yéu, hdi tu manh, L-lién tuc Lipschitz, £ —don di€éu manh.

A SUBGRADIENT EXTRAGRADIENT METHOD FOR SOLVING
VARIATIONAL INEQUALITY PROBLEM ON SOLUTION SET OF SPLIT
VARIATIONAL INEQUALITY PROBLEM

ABSTRACT

In this paper, by basing on the ideas of sub-gradient extra-gradient method presented
by Censor and his associates ([see 2]), we propose a new method for solving
variational inequality problem on the constraint set which is the solution of the
problem of integral variance inequality. This problem is also known as the two-level
split variable inequality problem. Simultaneously, we also prove the strong
convergence of the repeating sequence to the unique solution of the problem on real
Hilbert space.

Key words. Variational inequality problem, split variational inequality problem

pseudo-monotone, weak convergence, strong convergence, L-Lipschitz continuous,
[ — strong monotone.
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I. GIOI THIEU

Cho H 1a mot khong gian Hilbert thyc véi tich vo hudng(-,-) va chuan || - |, C 1a
mot tap con 16i dong khac rdng cia Hva P.1a phép chiéu 1én tap C. Ta ki hiéu
x* — X (tuong tng x* — X ) 1a sy hoi tu manh (yéu) cta diy {x*} ti x.

Xét bai toan bat dang thirc bién phan VIP(Q,G): Cho C va Q lan luot la cdc
tdp con 16i dong khdc rong ciia khong gian Hilbert thic H, va 'H,.Gia sur A:'H, — H,
la mét todn tir tuyén tinh bi chan. Xét cac anhxa F,:H, — H, va F,: H, — H,.

Tim x" €Q sao cho <G<x*>,x—x*>20 Vx €Q, (1.1)
trong do G:H, — H, va Q= {x* € SoZ(C,Fl) CA(xY) e Sol(Q,Fz)} la tdp nghiém

ciia bai todn bat dang thirc bién phdn tach.

Pé giai bai toan bat dang thirc bién phéan gia don diéu va lién tuc Lipschitz
VIP(C,G), Korpelevich da dé xuét phuong phap dao ham ting cuong ([xem 4]). Tuy
nhién, phuong phéap nay doi hoi hai phép chiéu 1én tap rang budc C nén anh huong dén
sw hiéu qua cta thuat toan. Nam 2001, Censor ciing cong su da dé xudt thay phép chiéu

lan thtr hai 1én C bang phép chiéu 1én nira khong gian chira C ([xem 2]). Phuong phap
nay goi 1a phuong phap dudi dao ham ting cuong va duoc mé ta tém tit nhu sau:

Xuét phét tir diém x° € H,, v6i moi k >0, ta xac dinh

y =P, —(x* —7G(x")),
T, = {w € H:<xk —TG(Xk)—yk,w—yk> < O},
=P, (xk —7G(y* )),
Khi d6 néu G:'H — H 1a don diéu trén C, L - lién tuc Lipschitz trén H va
TE [0%] thi ca hai day lap {x*} va {1} hoi tu yéu dén nghiém x* ciia bai toan bét
dang thirc bién phan VIP(C,G).

Trong bai bao nay, trén y tuong phuong phap dudi dao ham tang cuong cua
Censor va cac cong su, chung to1 dé xuét mot thuat toan méi dé giai bai toan bat déng
thirc bién phan (1.1).

Gid sucac anhxa G, F, :'H, — 'H,, F, : H, — 'H, thoa man dong thoi cac diéu
kién sau:

(B,):G:H, — H, 1a 3- don diéu manh va L - lién tyc Lipschitz trén .
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(B,): F, - H, — 'H, 1a gia don diéu va L, - lién tuc Lipschitz trén H,.

(B,): liinsup<F1 (x*),y— yk> < <F1 G),y—;> voi moi diy
{x*} c H,{»"} C H hoi tu yéu 1dn luot dén x va y.

15 1Y 1 y y
(B,):F,:'H, — H, la gia don diéu va L, - lién tuc Lipschitz trén H,.
(BS ) : limsup <F2 (uk ) v—vF > < <F2 (;) ,V— \_z> vo1 moi day
k—o00
{u*YcH,, IV} cH, hoi tu yéu 1an luot dén u va v.
y

Dinh nghia 1.1. Cho 'H, va 'H, la hai khong gian Hilbert va A:'H, — 'H, la todn tir
tuyén tinh bi chin. Toan tir tuyén tinh A” - H, — M, théa mén

(400,3)= (5.4 ()
voi moi x € H, va y € H,, dwoc goi la toan tur lién hop cua A.

Toan tur lién hop cua mdt todn tir tuyén tinh bi chin ludn ton tai duy nhét, 4” 13 toan
Al=14l.

t0r tuyén tinh bi chin va ta c6 |
II. THUAT TOAN VA KET QUA HQI TU CUA THUAT TOAN
Thuat toan 2.1. Chon cac day ) {ak} c(0,1), {nk }, {(5k }, {/\k }, {,uk} thoa man
dong thoi cac diéu kién
lim o, :O,ki;ak =00,0<7, <l-a, Vk>0,lim n, =p <1{6,} Cla; b];

0; L]
L

2

0 ;],{Ak}c[c; d; e,d

a,be|0;
AN +1

0; Li],{uk}C[e; fle fe€

Buéc 0. Lay x°€7-(1,0<u<2L—?,k::0.

Buwoce 1. Tinh

ut = Ax*, v :PQ(uk —1"F, (uk)), w" :PQk <uk—,usz (v")),
yk:xk+6kA*(wk—uk), tk:PC<yk—)\kFl(yk)>, zk:PCk (yk—AkE(tk)>.
Trong do 0, = {wzGHZ:<uk—usz(uk)—vk,wz—vk>§0};
C, ::{wlGHI:<yk—)\kFl(yk)—tk,wl—tk>§O}.

TAP CHi KHOA HQC, S6 42, thing 9 niim 2020 83



Budc 2. Tinh X =t +(1-n,) 2" —auG ().

Néu x*' = x*thi x*chinh 1a nghiém cua bai toan (1.1); Nguoc lai £ =k +1tr¢ lai
budc 1.

bPé ching minh sy héi tu cia Thuat toan 2.1, ta can st dung mét s6 bd dé sau:
Bo dé 2.1. ([xem 5 ]) Cho G:H — H la (3- don diéu manh va L- lién tuc Lipschitz

2
trén khong gian Hilbert thuc 'H, 0 <a <1, 0<n<l—a«a va 0<,U<L—?. Khi do

[(1=n)x—auG ()= [(1=n) y —apG ()] < (1=n—a7)x—»

, Vx,yeH

trong do, T:zl—\/l—,u(Zﬁ—,uLz)e(O,l].

B6 dé 2.2. ([xem 1]) Cho C la tdp con khéc rong trong khéng gian Hilbert thurc
H, G:H — H gid don diéuva L- lién tuc Lipschitz trén ‘H sao cho Sol(C,G)= .

Gia s xe H,A>0 va y:PC(x—)\G(x)),z:PT<x—)\G(y)), trong do
T:={w€H:<x—)\G(x)—y,w—y>§0}.

Khi d@6 véi moi x* € Sol (C,G), ta cé

*

Tl —x T —=AD|x =y = A=AD) |y — 2|

lz—x
Bo dé 2.3. ([xem 6]) Cho {a,} la day cac s6 thyee khéng am théa man diéu kién
an+l S (1 - a}z ) an + Oénfn vn Z 0’

trong do {an }, {ﬁn} la cdc day s6 thiee sao cho

(i) {an}C(O,l) va ian = 00.

n=0

(i) limsup¢, <0.

n—0oQ

Khi @6 lima, =0.

n—oo

B6 dé 2.4. ([xem 3]) Cho {an} la déy cdc s6 thiee khéng am. Gid sir véi moi s6 tw

nhién m, ton tai so tw nhién p sao cho p>m va a,<a,,. Goin, la so tw nhién sao

cho a, <a, .. Voimoi $6 tw nhién n> n,, ta xdc dinh
7(n)=max{k eN:ny <k <n,a, <a,,}.
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Khi dé {r(n)} la day khéng gidm théa man lim 7 (n) = co va cdc bat dang thirc

n=ng
n—0oQ

sau day la dung

<a

a‘r(n) — “r(n)+1°

a,<a, Vn > n,.

n)+1

Sau ddy chung t6i phat biéu va chimg minh dinh 1y hoi tu ctia thudt toan, ciing 1a
két qua chinh cta bai bao.

Pinh ly 2.1. Gia su tdp nghiém €)= {x* € SOI(C,F1 ) cA(x") € Sol (Q,Fz)} cua bai
todn bat dang thire bién phdn tach khdc rong va cdc diéu kién (Bl ) — (BS) dwoc thoa
man. Khi do day {xk} trong Thudt toan 2.1 hoi tu manh dén nghiém duy nhdt ciia bai
toan (1.1).

Churng minh. Ta chia phép ching minh ra thanh cac budc nhu sau:

Budc 1. Céc ddy {x, },{»,} va {z,} thoa man bét dang thic

<|x*—x

< ||yk —x" vk,

”Zk _ x*
trong 46 x" 1a tp nghiém duy nhat ctia bai toan (1.1).

Vi Q= @ va la tap 16i déng nén bai toan bat dang thirc bién phan VIP(Q,G) (1.1)
c6 nghiém duy nhit x*. DPic biét x* € hay
x" €80l (C,F)C C, Ax" € Sol (0, F,) C Q. Do d6 tir B6 d& 2.2, ta ¢6, véi moi k

Iz =l <ot~ == AL)* T - ALle —=1

(2.1)

||w" — A(x") ’ < ||uk — A(x") ’ —(l—ukLz)”uk —vk”2 —(l—ukLz)”vk —w"||2.

(2.2)

Vi (A} Cled]c oLi] va {i} Cle.f]c oLi] nén tir (2.1),(2.2), ta co

1 2

”Zk —x" S”yk—x* Vk, (2.3)

ot — 4| < |t — 4| vk (2.4)

T (2.4), vi u* = A(x"), ta co, véi moi k
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b =l =[xt 4 b ()|
<[ =+ 5204 Hw —u|" =6, ot =[]

= x| =6 (1=, A ot =] (25)

Két hop (2.3) véi (2.5) vachiy rang &, €[a,b]C|0 , ta dugc

4l +1
R R R
Buoc 2. Cac day {xk}, {yk}, {zk}vé {G(xk )} la bi chan.

T B dé 2.1 va bude 1, ta duoc

ka+1 _X*H
= H(l—nk)zk —akuG(zk)—[(l—nk)x* —akuG(x*)]+77k (xk —x*)—akuG(x*)H

<(i=n—ar)l x| +nfe x| +auo(x)

(1 osz)ka x*H—i—aﬂ-M’ (2.6)
trong do, 7=l 1-p(26—ul?) €(0.1].

Bang quy nap, ta dugc, véi moi &

kax*ugmaxwxo “HG H]

Do dé day{x*} bi chan va do d6 theo Budc 1 thi céc day{y*}, {z* } cling bi chan.
Vi F la lién tye Lipschitz va day {x*} bi chin nén day {G(x" )} ciing bi chan.
Bude 3. voi moi k , ta co

[ = x| < (=ayr) ¢ = x| =20, (G (x), 4 = 1),
trong d6 x* 1a nghiém duy nhat ctia bai toan (1.1).

St dung bét dang thirc ||x—y||2 <|lx? - 2<y,x—y> Vx,y €H,,
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B6 dé 2.1 va Bude 1, ta duge

2
k+1 *
—X

[

=02 oG () |1 ()] (o ) unG )

2

< <l—akT)H(xk —x*>H2 —20¢ku<G(x*),xk+1 —x*>.

Buéc 4. Ta chung minh {x*} héi tu manh dén nghiém duy nhét x* cua bai toan

(1.1).
Ta xét hai truong hop:

Truwong hop 1. Ton tai k, sao cho diy {lx* = %I} 1a giam véi k > k,. Khi do6 ton

tai gidi han hiru han ]}im ||xk —x"|l. Do do, tr Budc 1 va lap luan trong chirng minh
Budc 3, ta duoc

2 2

0§||yk_x* 2_||Zk_x* 2§||xk_x* _||Zk_x>s<
< T |y P20 <G(x*),xk“—x*>+ 1 (”xk—x* R P 2).
1—n, — T 1—n,

Vi t6n tai gi6i han coa day {Iv —x'[}, lim o, =0, lim 5, =5 <1, {x*} va {z*} 1a

hai day bi chin nén tir (2.7), ta ¢

}gg(”yk —x" ’ —||zk —x" 2) =0, }gg(”xk —x ’ —||zk —x" 2) =0. (2.8)
Tu (2.8), tasuy ra ng (”xk x| —||yk —x 2) =0.
(2.9)

Két hop (2.1) véi gia thiét {\, } C[c,d]C

O,LJ, ta duoc
L

1

(l—dLl)”yk—l‘k”2 §||yk—x* 2—”2" —x" ’ (2.10)
Do véy, tir (2.8) va (2.10), taduoe lim [* - =o0. (2.11)
1
Tu (2.5) va {6, } Cla,b]C O,—], ta suy ra
6} Cla.b lal” +1

2

a(l—b||A||2>||wk —uk”2 <[x —x ’ —||yk —x
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Két hop bat dang thire trén voi (2.9), ta nhan duoc
I}im ||wk —uk” =0.

Chu y rang v&i moi &

|y == H(fo (W —uk)H <8 4 Mt —u*l < bl Al — .
Do d6, vi lim | —u*[ =0 nen lim |y " =o0. (2.12)
Tir (2.11) va (2.12), taco lim [* — | =o0. (2.13)
Ta s& ching minh lilglioglf<G(x*),xk+'— x')>0.

Chon diy con {x*} cua {x*} sao cho

liminf (G (x"),x*"'= x*) = lim (G (x*), x" — x).

k—o00 i—00

Vi day {xk" } 1a bi chdn nén ta c6 thé gia sir diy x* hoi tu yéu dén x € H,.

Do do, liminf<G(x*),xk“—x*>:<G<x*),f—x*>. (2.14)

k—o0

Tir (2.12), (2.13) va x" — X, tasuy ra y“ va r"ho tu yéu dén x. Két hop vai
{"} cCva € 1adong yéu, ta duge ¥ € C.

Twr (2.13), ta suy ra dﬁy{xk — tk} la bi chan. Vi {xk} la bi chan nén {tk } cling 1a bi
chan.

Ta chirng minhx € Sol(C,Fl) .

That vy, ldy X € C. Tir dinh nghia ", ta c6

(7 NF () tx =) <0 Wi

Vi \, >0vé6i moi 7, tir bt dang thirc trén, ta c6

yki _tk,-’ x_tk,.>
A '

(1))

(2.15)

Ap dung bét dang thirc Cauchy-Schwarz va chu y rang A, =¢>0voimoi i, taco
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|<yk, _tki’x_tk,->

(2.16)
A

k; k k;
Al il
|§ .
\ c

Vi |y — [ — 0va day {r} 1 bj chan nén lim bt | il FP (2.16),
1—00 c
<yki _tki’x_tki>

ki

yéu cta hai day { P },{tk“} dén x, ta dugc
0§1ir_nsup<F1 (yk'),x—tk">§<F] ()T),x—37>,

ta suy ra lim =0. Do do, st dung (2.15), diéukién (B,) va su hoi tu

Tic 1a X € Sol (C, ).

Vi {x*}bi chan nén {u* = A(x*)} ciing bi chan. Két hop véi lim ot —u*|=0.ta

suy ra day {w" } cling bi chan.

Sir dung bt déng thirc trén, lim | || =0 va tinh bi chin cua hai day {u* } va

{w"} , ta thu duoc

lim (Huk — 4| | - A(x*)”z) —0. (2.17)

Tu (2.10) va {u, } Cle, f]C

O,L],ta co
L

2
=t = < -t -

Do d6, két hop véi (2.17), ta duoc lim Huk -~ U’f” = 0. (2.18)

Tt (2.18) va tinh bi chin cta day {uk}, ta suy ra day {vk}bi chan.

Vi x" — X nén u" = A(x") — A(x). Kéthop vé6i (2.18), taco v — A(X). Ngoai ra
vi {Uk" } C O va 0 1a16i dong (do d6 1a dong yéu) nén tir v* — A(X), tacod A(X) € 0.

Tiép theo ta chimg minh A(¥) € Sol(Q, F, ).
Lay y€ Q.Tu 0" = F, (uk" — 5 (uk" )), ta co
<uk" —,uk[F2 (uk” ) —h ,y—vk” > <0.
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Vi 1, > 0véi moi 7, tir bat dang thirc trén ta c6

ko ok k;
u'—v',y—uv >

(F, (u""),y—v"">2<

(2.19)
I,

Ap dung bt dang thirc Cauchy-Schwarz va chi y rang ty, > e>0voimoi i,
ta duoc

k, k; k;
‘<u'—v',y—v'>

‘ s

<uk, o Ly U >
Ho,
(B5 ) va hoi tu yéu cua hai day {uk' }, {vk" } dén A(X), ta dugc

uki _Uki H'Hy_ka H (220)

.l
‘ e

Do do, tir (2.20), taco lim =0. Str dung (2.19), diéu kién

0 <timsup(F, (u"),y—v") <(F, (A()),y - AF)),

i—00

hay A(X) € Sol(Q, F,).

Vay X €Q. Vi x' €80(2,G) va ¥ € nén (G(x'),¥—x") >0,

Do do, tir (2.14), ta thu duoc 11531inf<c;(x*),x"+1 - x*> >0.

Tir 1iminf<G(x*) X —x*> >0, tacd limsup¢, <0.

k—o0 k—00

9 \ 2
Theo B6 dé 2.3, ta suy ra lim Hx" — x*” =0 hay x* — x".

k—o0

Truong hop 2. Gia su voi moi sb tu nhién m , ton tai sb ty nhién p saocho p>m
va Hx" —x" H < Hx"“ —x" H Theo B6 d 2.4, ton tai s6 tu nhién k, va diy khong

giém{T(k)}kao cia N sao cho ]}Lnolc T (k) = 0o va cac bat dang thirc sau day 1a ding

Tu (2.21) va (2.6), ta duogc

70 _ X*H S‘

k)+1 k
e, <]

x| k> k, (2.21)

xf(k) o X*H S‘

T(k)Jrl *
X —X

< (1 Ty~ OéT(k)T) HZT(k> —x H + 1,0 x Wy H +ap HF (x* )H (2.22)
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Theo Bude 1 va (2.22), tacod

B SO B N
< —1‘“_<T>() 20—+ ()| (2.2
Vi lima, =0, limn, =7 <1 v {z*} bi chan nén tir (2.23), ta suy ra
im0 |- =, il x| )0 s
Tir (2.24), ta dugc
e e e 229

Do do, tir (2.24),(2.25) va tinh bi chin cta cic diy {xk}, {yk}, {zk},ta duoc

lim (HyT(k>—x* g RO 2):o, (2.26)
1}1%(“ _x |=o. (227)
Tu (2.9) va {\ } Cle,d|C oLil] ta c6
(—dL)|y™ ="+ (—dr)|r® — 2O <y x| [ x|
Do do, tir (2.26), ta dugc
im0, i} o 229
Két hop bat dang thire trén véi (2.27), ta duoc
tim o™ — ™) = (2.29)

Vi
R R S

e =] <ol =]

Nén tur (2.29), ta cod

lim [y —x®| = 0. (2.30)

k—o00
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Theo bat dang thirc tam giac va (2.28),(2.30) ta dugc

lim HxT(k) _ ZTWH —0, lim HxT(k) W=, (2.31)
ko0 k—00
Lap luan nhu trong Truong hop 1, ta duoc
1iminf<G(x*),xT<"> _ x*> >0, (2.32)
k—o0

Theo B6 dé 2.1

O+ (k) ”

[
_ H<1_ o) Y _a 1uG( ZT(k))_[(l_ ) ¥ —a G (x® )} —a, 4G (x®)
< (1_ T — 0 T) |27% — x| + oy M| G(x® )”

<lz® = x4, wlc). (2.33)

X

Tir lim a, =0, tinh bi chan ctia day {G(x™)}, (2.31) va (2.33), ta duoc

k—o00

lim |x @+ — x®| = 0. (2.34)

k—o0

Str dung (2.34) va bat dang thirc Cauchy — Schwarz, ta thu dugc

lim <G (x*),x™®+1 — xT(k)> =0. (2.35)

k—o0

Két hop (2.32) va (2.35), taco

liglinf<G(x* ), x"0H — x*> = liiriianG(x* ), x™W — x*> (e _ xr(k>>]

= liminf <G (x*),x™® — x*>

k—o00

> 0. (2.36)
Két hop véi (2.21), ta thu duoc

||x/c _x*

’ < —2—M<G(x*),xT<k)+] —x*>. (2.37)

T

2 < ||x7'(k)+l - x*

Lay gidi han ¢ (2.37) khi k — oo, va st dung (2.36), ta thu dugc

<12

lim sup”xk x| <0.

k—o00

Do d6 x* — x*. Pinh Iy 2.1 dugc chting minh.
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II1. KET LUAN

Bai béo da d¢ xuét duge mot thuat
toan méi dé giai bai toan bat dang thirc
bién phan trén tip nghiém ctia mot bai
toan bat dang thic bién phan tich
(thudc 16p bai toan bat dang thirc bién
phan hai cép) va ching minh dugc su
hdi tu manh cua thuat todn téi nghiém
duy nhat ciia bai toan trong khong gian
Hilbert thuc, dudi céc diéu kién thich
hop. Véi phuong phép nay, chung toi
chi can sir dung tinh gia don digu cta
cacanh xa gid F, va F,.
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PE XUAT NHIET PO THiCH HO'P CHO QUA TRINH CHE TAO MANG ZNO
TU TIEN CHAT KEM AXETYL AXETONAT BANG PHU'ONG PHAP CVD
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TOM TAT
Ning lugng tai tao 13 yéu cau cap bach trong cudc séng hién dai ngay nay. Mang mong ZnO la mot
trong so cac chat ban dan hgp chat II — VI ¢6 cau tric tinh thé vuazit luc giac, d¢ bam dé tot, khong doc,
gia thanh thap,... c6 nhiéu htra hen cho nganh san xuat pin nang lugng mat troi.
Phirc chit tao bai kém va axetylaxeton c6 kha nang thing hoa tot c6 thé duoc sir dung 1am tién chat dé ché
tao mang mong ZnO. Mang mong dugc nghién ctru bang cac phuong phap XRD, SEM, pho huynh quang,
pho UV —vis, do d9 day va hinh thai hoc dé tim ra nhiét do toi wu cho qua trinh ché tao mang mong.
Tw khéa: mang mong, thang hoa, axetylaxetonat, kém, CVD, nhiét do.
PROPOSING APPROPRIATE TEMPERATURE FOR PRODUCTION PROCESS
OF THIN ZNO FILM FROM ZINC ACETYL ACETONATE PRECURSOR
BY CVD METHOD

ABSTRACT

The demand of renewable energy is urgent demand in morden life today. Thin ZnO film is one of the
compound semiconductors II - VI with hexagonal crystal structure, good substrate, non-toxic, low cost,
... Which is potential to satisfy the increasing need of solar cell production.

A complex of zinc and acetylacetate can be used as a precursor to fabricate thin ZnO films. The thin
film was studied by XRD, SEM, fluorescence, UV - vis spectrometry, thickness measurement and
morphology to find the optimal temperature for thin film fabrication.

Keyword: Thin film, sublimation, axetylaxetonate, zinc oxide , CVD, temperature.

I. MO PAU tao,... dé c6 thé phat trién bén viig. Nang
lwong mit troi 14 mot trong nhitng ngudn
nang luong dugc khai thac nhiéu gan day.

Gan day, song song vdi sy phat trién

cua cac nganh cong nghiép thi moi truong , )
Mang mong ZnO la mét trong sO cac chat

ban dan, d6 bam dé tt, khong doc, gia
thanh thap,... c6 nhiéu hira hen cho nganh

ngay cang bi anh huodng ti€u cuc. Viéc
nay din téi doi hoi cap bach tim ra nhitng
ngudn ning luong sach, ning luong tai o .
san xuat pin ndng lugng mat troi.

TRUONG PAI HQOC HAI PHONG



Nhitng nghién ciru gan day [2, 3, 9] da
cho thdy céc cacboxylat c6 kha ning thing
hoa kha tét. Nho kha ning thing hoa, cac
phire chét nay dugc sir dung 1am tién chat
dé ché tao mang mong vé6i nhidu ung
dung: mang dan dién trong sudt, guong
nong truyén qua, vét liéu ban dan,... Khi
so sanh cac phuong phap ché tao mang
mong thi CVD la phuong phap cho hi¢u
suat kha quan, gia thanh thap, thiét ké don
gian,[9].... Trong bai bao nay, toi trinh bay
nghién ctru tinh chat ciia phtc chat kém
axetyl axetonat; dung lam tién chat ché
tao mang mong ZnO, nghién ciru tinh chat
cua mang mong dugc ché tao & nhiét do
khac nhau dé dé xuét nhit d¢ thich hop.

Axetylaxeton (HA) c6 cong thure phan
tu la C,SHSO2 (M =100,13 d.v.C) va cong
thirc cau tao nhu sau:

HEC—H—CHE—F'—CH 5
0 0

HA 1a chit long khong mau, c6 ti
trong d = 0,9721g/ml (& 25°C), nhi¢t do
s01 140°C (6 746 mmHg), nhiét d§ nong
chay -23°C. HA rét it tan trong nuéc (100g
nude ¢ 30°C hoa tan 15g HA) nhung tan
tbt trong ruou etylic, clorofom, axeton,
benzen va cac dung méi hiru co khac. HA
c¢6 kha nang tao phirc v6i gan 60 ion kim
loai, do d6 n6 dugc dung lam phéi tir hiru
co théng dung trong hoa hoc phirc chét.

II. THUC NGHIEM
1. Tong hop phirc chit:

Phtrc chit duoc tong hop theo phuong
phap Xtaix [1] nhu sau:

Bude 1. Cho tir tr dung dich NH A
v6i lugng du 50% vao 250ml dung dich

mubi Zn** ¢6 nong d6 gan ding 0,2M, vira
thém vira khudy déu va diéu chinh pH cua
dung dich dén gia tri thich hop 4 — 5 bang
dung dich NH, loang hodc dung dich HCI
lodng. Trong dung dich xuat hi¢n két tia
c6 mau tring ciia kém(Il) axetylaxetonat.

Budc 2. Hon hop phan tmg duge khudy
déu bang may khudy tir trong khoang 1 gio
dé phan ung xay ra hoan toan. Loc va rira
két tha bang nudc cat. San pham duoc lam
kho trong khong khi, hiéu suat dat 60-80%.
2. Nghién ctru phire chét

a. Phirong phdp phé hdp thu hong ngoai

Pho hap thu hong ngoai duoc ghi tai
phong phd hong ngoai, Vién Hoa hoc -
Vién Khoa hoc va Cong ngh¢ Viét Nam,
trén may Impact 410- Nicolet (M¥) trong
vung 400 = 4000 cm™'. Cac miu ran duoc
ché tao bé‘mg cach tron, nghién nho va ép
vién voi KBr.

Céc dai hip thy dic trung trong phd
hong ngoai ciia axetylaxeton va kém
axetylaxetonat dugc trinh bay & phu luc
A. Trong phd hap thu hong ngoai cia
axetylaxeton, xuat hién dai co sb song
1627cm!, dai nay duoc quy két cho dao
dong hoa tri ctia nhom C = C. Dai ¢6 sb
song 1707cm dugc quy két cho dao dong
hoa tri cua nhém C = O & dang enol, con
dai phé rong ¢ 3462cm’ 1a cia nhém —OH
¢ dang enol [6].

Trong pho hap thy hong ngoai ctia kém
axetylaxetonat, cac daiv__,vav._.dadich
chuyén vé vung co6 s6 song tuong ung la
1511em™ va 1597 ecm!, thap hon so v&i vi
tri ctia nd trong phd cua axetylaxeton tur
do. Piéu d6 ching to phirc chat di duoc
tao thanh. Co thé giai thich diéu nay 1a do
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khi tao thanh phuc chét mat do electron
trong vung:
|

C

\C/ N

\o )O/

da giam do sy tao thanh lién két
O
<O M
/

Su xuét hién dai hép thu dac trung cta
dao dong hoa tri v,, nam trong ving tir
559cm! ciing gop phan khiang dinh viéc
hinh thanh lién két M-O giita ion kim loai
véi axetylaxeton [6].

Trong phd hdng ngoai cia phirc chat
xuat hién dai ph6 manh, rong & budc song
3398cm™! dac trung cua nhém —OH, chirng
to phuc nay c6 chtra nudec.

Nhu véy, thong qua cac dit liéu vé phd
hdng ngoai cta axetylaxetonat ctia Zn(II)
ta ¢6 thé gia dinh rang ion kim loai Zn**
da thay thé nguyén tir H cia nhém enol va
lién két phdi tri véi nguyén tir O cia nhdm
xeton tao thanh phirc chat vong cang.
Phtrc c6 chira nudc ¢ dang hidrat.

b. Phwong phap phdan tich nhiét

Gian dd phan tich nhiét dugc ghi tai
phong thi nghiém vat li¢u, khoa Hoa hoc,
truong Pai hoc Khoa hoc Tu Nhién, trén
may Shimadzu trong khi quyén N,, v6i

téc do gia nhiét 10°C/phit!, nhiét 6 duogc
nang tir nhiét d6 phong dén 800°C .
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Mass varia o 62.31%

Hinh 1. Gidn do phan tich nhiét ciia kém(II)
axetylaxetonat

Trén gian dd phén tich nhiét cua phuc
chat kém(II) axetylaxetonat xuat hién mot
hiéu tng thu nhiét ¢ 110,16°C kém theo sy
mat khéi luong. Chung t6i gia thiét rang,
tai nhi€t do nay xdy ra qué trinh tach 1
phan tir nudc trong thanh phan cta phtrc
chit va nuéc ton tai & dang hidrat. Diéu
nay hoan toan phu hop véi két qua thu
dugc tir phd hong ngoai ciia phirc chat.
O nhiét do 240,11°C c6 mot hiéu tng thu
nhiét kém theo sy mét khdi luong 16n
(62,31%). Gia tri nay nho hon so véi phan
tram mat khdi luong néu phtc phan hay
tao thanh oxit (71,2%). Vi vay chung toi
cho rang & nhiét do nay phirc chat dang
trong qua trinh phan hiy va san pham cudi
cung chua phai 1a oxit.

Chung t6i dy doan vé qué trinh phan
huy nhiét cua phirc chat nhu sau:

ZnA,.H,0 — ZnA, — phan huy va chay
3. Ché tao mang ZnO:

So d6 hé théng tao mang ZnO va cac
diéu kién tao mang bing phuwong phap
CVD da dugc chung toi trinh bay trong
cac nghién ctru trudc day[4]. Dua vao két



qua phan tich nhiét chung t61 chon nhiét
d6 ché tao mang 250 — 550°C, budc nhay
50°C. Mang duogc nghién ctru bang céc
phuong phap sau: XRD, SEM, phé truyén
qua, phd phat quang, do bé day va hinh
thai hoc bé mat.

4. Nghién ciru tinh chit ciia mang:

Gian d6 nhiéu xa tia X duogc do tai
phong thi nghiém vat li¢u, khoa Hoa hoc,
truong Pai hoc Khoa hoc Ty Nhién, trén
may D8 ADVANCE (Bruker, Dtic) véi
buc xa Cuk-alpha (budc song 0,15406
nm), thé ting toc 40 kV, 40 mA, goc do 25
+ 80, budc quét 0,03%/s.

Phé UV — Vis dugc do trén thiét bi
UV-VIS-NIR SPECTROPHOTOMETER
(CARRY 5000) tai bd mén Khoa hoc Vat liéu
—Khoa Vat Iy — DPH KHTN — PHQGHN.

Ph6 huynh quang duoc ghi trén hé do
huynh quang phéan gidi cao tai Phong thi
nghi¢m trong diém - Vién Khoa hoc vt liéu
- Vién Khoa hoc va Cong ngh¢ Viét Nam.

Do day cia mang dugc do trén thiét bi
do hé Alpha-Step 1Q tai Phong thi nghiém
trong diém vé Vat Liéu va Linh Kién Dién
tir - Vién Khoa hoc vit liéu - Vién Khoa
hoc va Cong ngh¢ Viét Nam.

Anh SEM dugc thyc hién trén hé thiét
bi SEM Hitachi S-4800 — Vién Khoa hoc
vat liéu — Vién Khoa hoc va Cong nghé
Viét Nam.

III. KET QUA VA THAO LUAN
3.1. Gian d0 nhiéu xa tia X ciia cAc mang.

Hinh 3.1 1a gian d6 nhiéu xa tia X
chong ctia cac mang. Hinh anh gian do
nhiéu xa tia X cla cdc mang & cac nhiét

d6 khac nhau duoc trinh bay trong phan
phu luc.

Trén gian do XRD xuét hién cac pic
nhiéu xa twong tng véi phd chuan, khong
c6 pic tap ching t6 san pham ZnO di duoc
tao ra trén mang. Trong khoang nhiét do
tir 250 — 350°C, gian d6 XRD xuét hién
nhiéu dinh nhiu xa nhung cac dinh nhiéu
xa ndy co vi tri gan gidng nhau, chi khac
nhau cuong do nhiéu xa do mang ZnO
dinh hudng ngau nhién trong khong gian.

Tir 400 — 500°C, trén gian do XRD
cudng do cua pic nhiéu xa cuc dai 16n hon
rat nhiéu so véi cac pic con lai. Cling nhu
truong hop mang tao béi tién chat kdm(II)
pivalat, cdc mang ZnO chtra cac hat chu
yéu dinh huéng theo mit (002).

Riéng vé1 mang ZnO ¢ 550°C khong
c¢6 hinh anh nhiéu xa. Két qua thu duoc
phu hgp véi nghién clru trude do [13],
ching t6i gia thiét 1a ¢ nhiét do nay tién
chat bji chdy qua manh nén luong ZnO
bam lai trén mang 14 khong déng ke.

Eno_ss50

[zno_s00

[Zno_as0

Eno_gon0

Lo e

Intensity

Zno_350 i ll N

zn0_300 JL

[Eno_z50 1

T T T T T T T T T T
1504 21.04 27.04 3304 39.04 4504 51.04 5704 63.04 6804

U

S

Hinh 2. Gidn do6 nhiéu xa tia X chong cia
mang ¢ cdc nhiét do khdac nhau

Tir ph6 chong XRD cila cac mang cé
thé két luan rang nhiét 46 da anh huong
dén sy dinh hudng phat trién mam tinh thé
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cua mang. Nhi¢t do trén 550°C ta khong

thu duoc mang vi khong quan sat thay pic

nhiéu xa.

3.2. Nghién ctvu hinh thdi bé mit mang
Vi két hop thém cac phwong phap

khac nén chung t6i nghién ctru hinh thai

bé mat mang bang cach chup anh SEM 2
mAu mang & nhiét do cao nhit va thip nhat
(trong khoang nhiét do khao sat) thay xuét
hién pic nhiéu xa tir két qua thu dugc khi
chup XRD. Anh SEM dugc quan sét trén
hinh 3 va 4.

Hinh 3. Anh SEM ciia mang ¢ 250°C

Anh SEM cua mang ZnO & nhiét d¢ 250°C
cho thay cac hat khong c6 dinh huéng va
cau trac 16 rang. Két qua nay hoan toan
phu hop véi gian do XRD.

Anh SEM cua mang ZnO & nhiét do
500°C cho thiy bé mit mang kha dong
déu, cac hat c6 hinh dang xac dinh. Cac
hat duoc sip xép twong ddi khit, khong co
nhiéu khoang tréng, dinh hudng kha t6t
trong khong gian theo nhu nhan dinh ban
dau khi quan sat phd XRD.

3.3. Nghién ciru tinh chit quang ciia mang

Pé khao sat tinh chit quang cia
mang ching toi ghi phd truyén qua trong
khoang UV — Vis cua mang ¢ cac nhiét do
250 - 500°C. Két qua duoc cho trong hinh 6.

Quan sét pho truyén qua thiy cic mang
¢6 do truyén qua khé cao trong ving kha kién:
73 —99%. Két qua nay hira hen img dung ciia
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Hinh 4. Anh SEM ciia mang ¢ 500°C

cac mang trong vat liéu trong sudt sir dung
trong pin mat troi, mang ITO sir dung trong
mang oxit dan dién trong sudt TCO.

100

— 200 Tl 250
i Tl 300 ©
— k0 i 3507
—— N0 T 00 T
— 200 Tl A4S0
—— 200 Tl 500 ©

Transmittance (%)

Znk H.O

T T T T T
200 00 40 EL) 500 T 200

Wavelenatamy

Hinh 5. Phé truyén qua ciia mang & cdc nhiét
do 250 - 500°C

Chung t6i tién hanh nghién ctru chét
lwong ctia mang dua vao phd huynh quang
clia mang. Pho huynh quang clia cdc mang
dugc trinh bay trén hinh 5.

Céc mang ¢ 250 — 400°C khong c6 cac
dinh phat xa.
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Hinh 6. Phé truyén qua ciia mang & cdc nhiét
do 250 - 500°C

Ph6 huynh quang cta mang & 450 —
500°C chi c6 ldinh phat xa duy nhit &
bude song ~378nm. Pho huynh quang chi
¢6 1 pic duy nhit ching t6 cac mang cé
chat luong t6t, cAu trac déng nhét va c6 it
khuyét tat vé mat cdu trac. Phat quang &
bude séng ~378nm & nhi¢t do phong hura
hen nhiing Gng dung cua mang ZnO su
dung lam diod phat quang (LED).

Tur gid tri cac dinh phat xa twong Ung
v6i cac mang va mdi quan hé:

_he

E =%

o

= ,1

ta thu dugc gia tri ndng lugng vung
cam tuong tmg v6i mang 500°C 13 3.3eV, &
550°C 1a 3.28eV. Két qua nay kha phu hop
v61 nhitng nghién ctu truge do [12].Céac
mang ¢ niang lugng ving cam ~3.3eV dam
bao do truyén qua cao trong ving kha kién.
3.4. Do bé day va hinh thdi hoc ciia mang
Chung t6i tién hanh do d6 day cac
mau mang & 350°C, 450°C va 500°C bang
hé Anpha Step. Két qua do do day mang
duoc duvara & phﬁn phu luc. Két qua do
day mang duoc tong hop trong bang 1.

Bang 1. Bé day mang ZnO & cAc nhiét dd

khao sat.
STT Nhiét 49 | Bé day (nm)
1 350°C 328
2 450°C 1560
3 500°C 188

Quan sat bang trén ching t6i nhan thay,
bé day ciia mang ting dan khi ting nhiét
do tir 350°C 1én 450°C 1a két qua ciia qua
trinh tang nhiét thi tién chit phan huy tot
hon lam tang d¢ day cua mang. Mang
450°C day hon nhiéu so véi cdc mang con
lai. Chung t6i két luan & 450°C, toc do tao
mang 13 nhanh nhit. Mudn giam bot bé
day cta mang c6 thé giam thoi gian tao
mang hodc giam téc do dong khi mang
tién chat.

Mang 500°C ¢6 d day nho hon nhiéu
so voi mang 450°C 1a do nhi¢t d6 nay phirc
chét bi chdy qua manh, tdc d6 khuéch tan
clia tién chat tang 1én lam giam kha ning
bam vao dé. Két qua 1a d6 day mang giam.
IV. KET LUAN

Tir két qua thu duoc va so sanh véi két
qua nghién ctu trudc day [4], ching toi
nhan théy: mang ZnO duogc ché tao tir tién
chat ZnA,.H,0 véi nhiét do dé 500°C cho
mang co6 chit luong t6t nhat: bé mat dong
déu, truyén qua tbt, bé day phu hop. So
sanh véi tién chat Zn(Piv), thi ZnA,.H,0
cho chat lwong mang t6t hon vi bé mat
ddng déu, it khuyét tat hon. Chung toi dé
xuét nhiét do thich hop cho qué trinh tao
mang tai diéu kién ma chung t6i tién hanh
thi nghiém la 500°C.
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TOM TAT
Mo phéng 14 qué trinh phat trién mé hinh hoa dé mé phong mot ddi twong can nghién ctru. Thay cho
viéc phai nghién ctru ddi tugng thuc, cu thé ma nhidu khi 1a khong thé hodc tén kém, ngudi ta mé hinh
hoa ddi tugng do6 trong phong thi nghiém va tién hanh nghién ciru dbi twong d6. Viée tong hop hat nano
TiO, trén CNTs béng thyc nghiém cho théy, hat nano TiO, trén CNTs c¢6 hoat tinh xtic tic quang cao
hon hén ban than cac hat nano TiO,. Tuy nhién, ban chét tuong tac giita cac hat nano chua duoc nghién
ctru mdt cach rd rang.
Tw khoa: TiO_/CNTs, Dmol, photocatalytic.

INTERACTIVE STUDY OF NANO TIO, ON THE CARBON NANOTUBE SURFACE

ABSTRACT

Simulation is the process of developing a model to simulate an object to be studied. Instead of having
to study real, specific objects that are sometimes impossible or expensive, people model that object in a
laboratory and conduct research on that object. Experimental synthesis of TiO, nanoparticles on CNTs
showed that TiO, nanoparticles on CNTs had higher photocatalytic activity than TiO, nanoparticles
themselves. However, the nature of the interaction between nanoparticles has not been clearly

investigated.

Keyword: TiO_/CNTs, Dmol, photocatalytic.

hoéa hoc, vat 1y, toan hoc, tu dong, diéu
khién hoc, sinh hoc... Pay 1a cong cu da

M6 phéng 14 qué trinh phét trién md . : .
dang va linh hoat dac biét thich Gng véi

hinh hoa dé mé phong mot ddi twong can
nghién ctu. Thay cho viéc phai nghién
ctru d6i twong thuc ma nhiéu khi 1a khong
thé hodc tén kém thi nguoi ta s& mo hinh
hoa dbi tuong do6 trong phong thi nghiém
va tién hanh nghién ctru dbi tuong d6 dua
trén md hinh nay. Cong nghé mo phong
lién quan dén nhiéu nganh khoa hoc nhu

viéc nghién ctru thu nghiém va gido duc
dao tao.

Cong nghé mo phong ngay cang dugc st
dung rong rai trong moi linh vuc hoat dong
ctia con nguoi tr md phong cac vu nd hat
nhan, phan tmg héa hoc dén mé phong cac
con bao va tham hoa thién nhién nhu dong
dat, Iii lut; tir mo phong trong nghién ci,
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phét trién khoa hoc, cong nghé dén tmg dung
mo phong trong linh vuc giao duc, dao tao.
Mot chuong trinh may tinh c¢6 thé mé phong
dién bién diéu kién thoi tiét, cac mach dién t,
phan tmg hoa hoc, co dién tir, hé théng didu
khién twong tac, tham chi ca cic qua trinh
sinh hoc cuc ky phtic tap. V& 1y thuyét, bét
ky su vat, hién tuong nao co6 thé duge mo ta
bang dit liéu va phuong trinh toan hoc déu co
thé dugc mo phong trén may tinh.

Phan mém Materials Studio cia hing
Acelerys 1a mot phan mém tmg dung mo
phong va mé hinh hoa vat liéu. Phan mém
nay dugc su dung trong nghién cuu tién
tién cua vat liéu khac nhau: polyme, céc
6ng nano, chat xuc tac, kim loai, gém
str... Materials Studio cung cép toan dién
cac ung dung khoa hoc cho mé hinh héa
cau trac tinh thé va cac qua trinh két tinh,
cho phép du doan tinh chit cia cac phan
tir, chat x(c tac va cac vat lidu khac. Véi
Mateial Studio chung ta c6 thé giam bt sb
luong cac thi nghiém ton kém va thuong
kéo dai dé dua mot san phém ra thi truong,
giam thiéu thoi gian can thiét dé thiét lap
va giai quyét cac tinh toan phirc tap, gitp
dua ra cac quyét dinh dung dan trong
nghién ctu trén mot pham vi rong bao
gém cc chét xuc tac, hoa chat dic biét,
vat lidu tién tién va phat trién thudc. Trong
bai bao nay, t6i sir dung 1y thuyét phiém
ham mat do (Density Functional Theory-
DFT) tich hgp trong cong cu DMol3 cua
g6i phan mém MaterialsStudio.

DMol3 1a mot géi phan mém thuong
mai (va hoc thuat) thiét 1ap co so tinh toan
céc tinh chét dién tir cua cac phan tr, cac
cum, cac bé mat va cac vat liéu ran két
tinh [1]. DMol3 cho phép tdi uru héa hinh
hoc va tim kiém diém cuyc tiéu va khong
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6 han ché vé hinh hoc, cling nhu tinh toan
ctia mot loat cac tinh chit ngudn gbc cua
cau hinh dién ti. Phat trién DMol3 bat
dau trong dau thap nién tim muoi voi B.
Delley sau d6 két hop voi AJFreeman va
DEEllis tai Dai hoc Northwestern. Nam
1989 DMol3 xuit hién nhu DMol, géi
phiém ham mat d6 thuong mai dau tién
cua Biosym Technologies gio 1a Accelrys.

DMol3 cho phép xdy dung miu cau tric
dién tir va nang luong ctia phan tir, chét rén va
ning lugng bé mit. Phan mém nay sir dung 1y
thuyét DFT. Chiing ta c6 thé nghién ciru cac
phan tr v co, cac tinh thé phén tir, chat rin
kim loai va bé mit vo han ctia vt liéu.

2. NGHIEN CUU TUONG TAC CUA
TIO, VA CNT

2.1. Tinh chit quang xiuc tic cia vat liéu
TiO,/CNT

Titan oxit (TiO,) da dugc biét dén nhu
mot chat ban dan tiéu biéu co kha ning
quang xuc tac tot. Tuy nhién do ¢ dai cAm
rong, TiO, gan nhu chi hp thy anh sang
trong vung tir ngoai. Pay 1a mdt han ché
16n vi khong qua 5% nang luong bic xa
mit trdi chiéu xubng trai dat thude ving tir
ngoai. Hién nay, cac nghién ctru vé vat liéu
TiO, pha tap, vat liu TiO, composite cﬁng
dugc nghién clru voi muc dich lam gidm bé
rong ving cdm va lam giam toc do tai hop
ctia cap dién tir - 16 trong. Ong nano carbon
(carbon nanotube (CNTs) da thu hut dugc
su chti ¥ dédng ké trong nhitng nim gan day.
Theo két qua nghién ciru viée tong hop hat
nano TiO, trén CNTs cho thdy, hat nano
TiO, trén CNTs ¢6 hoat tinh xuc tic quang
cao hon han ban than cac hat nano TiO,.
Tuy nhién, ban chit tuong tac giira cac hat
nano chua dugc nghién ciru mot cach sau



sic, 1am rd anh huong cua bé mat CNTs
dén hoat tinh xtc tac cta cac hat nano TiO,
1a hét strc quan trong cho muyc ti€u cai thién
hoat tinh xuc tdc quang hoda cua cac hat
TiO, trén bé mit CNTs.

Hoat tinh xuc tac cta TiO,/CNTs duoc
danh gia bang thuc nghiém thong qua viéc
xtr 1i dung dich MB dudi anh sang nhin
thiy. Trong d6 MB 14 hop chat hitu co ¢6
cong thue phén tr 1a C, H N.SCI, ti I¢
khoi lwgng m,  /m . khac nhau lan luot
dugc ki hi¢u la 1/1 (TC1), 3/1 (TC3), 30/1
(TC30), 80/1 (TC80), 500/1 (TC500),
1000/1 (TC 1000). Nong d6 MB con lai
trong dung dich theo thoi gian xur i trong
3 gi0o duogc trinh bay ¢ hinh 1.
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Hinh 1. Tong hop két qua xir i MB ciia cdc
mau theo thoi gian chiéu sing

K&t qua trén cho thay rd vai tro ctiia ong

nano cacbon trong viéc tang cuong hoat
tinh xuc tac cho TiO, hay noi khac di l1a da
6 hi¢u tng “higp tro” gilra TiO, va CNTs
trong qué trinh quang xuc tac. C6 thé giai
thich diéu nay qua hai co ché phan tmg do
Hoffmann va Wang dé xut nhu sau:

Co ché 1: [3] Theo Hoffmann va céc
cong su thi khi c6 mot photon anh sang
¢6 nang luong cao dugc hip thu boi TiO,
anatase, n6 s€ kich thich mogt electron
chuyén tir viing hoa tri sang ving dan. Sau
do6, cac e nay dugc chuyén sang CNTs, 15
tréng con lai trén TiO, tham gia vao céc
phan tng oxi hoa khur. Nhu vay CNTs lam
giam sy tai hop electron va 13 trdng. So dd
ctia co ché duge minh hoa trong hinh 2a.

Co ché 2: [5] Theo Wang va cong su
thi CNTs duoc xem nhu mot chét hép thu
photon, né sinh ra cac electron va 15 tréng
khi hip thu cac photon. Cac electron va 15
trbng nay sau d6 dugc chuyén vao ving
dan va vung hoa tri ciia TiO,. Cac electron
nay sau d6 duoc hap phu boi cac phén tir
oxy (hép phu trén TiO,) tao thanh cac gbc
oxi hdéa manh (superoxide) tham gia phan
g véi cac phan tir nudc bi hap phu tao
cac gbc hydroxyl (OH). CNTs giup vat
li¢u hoat dong trong vung kha kién. So dd
ctia co ché dugc minh hoa trong hinh 2b.
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Hinh 2. Co ché dé xudt cho kha ndng tang cuong quang xiic tdc ciia composite TiO /CNTs

a) co ché ciia Hoffmann b) co ché duge dé xudt boi Wang
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Diéu nay cho thdy sy xuit hién cia
CNTs trong cac mau tong hop hd tro va ting
cuong kha nang quang xuc tac cua TiO,.

2.2 Nghién ciru twong tiac cia hat nano
TiO, trén bé mit carbon nanotube bﬁng
phin mém mé phéng Materials Studio.
Pé tim hiéu thém vé ban chit hién
tuong trong h¢ TiO,/CNT, t6i nghién ciu
tuong tac cua clusters (TiO,) véin=1, 2,
3 va carbon nanotube bang céac tinh toan
dwa trén 1y thuyét phiém ham mat do.
Céu trac TiO, trén CNT duoc m6 phong

bang phan mém Material Studio (MS) véi
chuong trinh DMol3. Trong cac tinh toan
phiém ham GGA-PBE duoc sir dung dé
moé ta hiéu Gmg twong quan trao d6i cua
cac electron [2].

2.2.1. Céu trisc hinh hoc va ciu tric dién
twr cia (TiO) voin=1, 2,3

Trudc tién to6i nghién ctru cau trac dién
tir ctia (TiO,) véin = 1,2, 3, két qua tdi uu
héa hinh hoc cho TiO, clusters duge thé hién
trong hinh 3. Két qua nay twrong dbi phu hop

véi céc tinh toan cuia Zheng-wang Qu [9].

(a) (b) (c)

® Oxi

® Titan

Hinh 3 Cdu triic mé phéng cia (TiO,) ,, ( @)vdin= 1,(b)vdi n= 2, (c)voi n=3.

Vi vai tro 1a xac tac quang hoa (trong
d6 co su trao d6i dién tur gitra chit xtic
tac va cac chat tham gia phan ung) su
cho nhan dién tir rat quan trong. Dé hiéu
rd hon xu huéng cho - nhan dién tu cua
(TiO,), tdi nghién ctru sy phan bd lai mat
do dién tir khi thém vao (TiO,), va (TiO,),
hodc b6t di mot dién tir cua (TiO,) v6i n
=2, 3. Sy phan bo lai mat do dién tir duoc
tinh thong qua cong thire sau (1) va (2):

ﬂpanion = Po — Panien (1)
APcation = Po — Peation (2)

Vi @ p 1a mat dg dién tich cua (TiO,),
trung hoa.

PP, lan lugt 1a mat do dién tich
cua (TiO,) khi nhén thém va khi mat di
mot electron.
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Két qua tinh toan su bién d6i mét do dién
tr cho mé hinh duoc trinh bay trén hinh 4.

AP = Po — Panion % l&
ﬂp = Po — Peas ﬂ t&

(a) (b)

Hinh 4. Sy thay doi mdt do dién tich cua
(TiO,), cluster (a) va (TiO,), cluster (b) khi
thém mét dién tir va mat di mét dién tr. Mdu
do g véi phan mang ddu dwong, mau xanh

wng voi vung mang dau dm



Hinh 4(a) cho thdy khi (TiO,), nhan
thém mot dién tu thi xung quanh nguyén
t¢ Ti Ap, . cO6 mau xanh (phan mang
dau am). Theo cong thtrc (1) thi khi thém
mot electron vao thi mat do dién tor &
vung xung quanh cac nguyén ti Ti ting
1én. Pidu nay nghia 13 cac electron thém
vao (TiO,), s€ c6 xu hudng dinh xir xung
quanh cac nguyén tir Ti. Nguyén nhan cia
hién tuong nay c6 thé 1a do cac electron
duoc thém vao sé chiém cac orbital d
trbng ctia nguyén t Ti. Quy luat twong
tuy ciing dugc nhin thay trong trudng hop
cua (TiO,), nhu trong hinh 4(b). Tuy nhién
trong truong hgp nay thi cac electron
dugc thém vao c6 xu hudng dinh xr xung
quanh nguyén ti Ti c6 s6 phdi tri 3, trong
khi cac nguyén tir Ti con lai c6 s6 phdi tri
4. Nhu vay, néu trong cac phan ing quang
héa mot dién tor dugc thém vao TiO,
clusters (co ché 2: electron dugc chuyén
tir CNT sang hat nano TiO, hinh 2.2(b)) thi
cac dién tr nay s€ xu hudng dinh xr xung
quanh céc nguyén ti Ti v6i sb phdi tri nho
hon (con orbital d tréng). Cac nguyén tir
Ti nay thuong 1a cac nguyén tir Ti trén bé
mdt hat nano TiO,.

Khi mét electron dugc lay khoi (TiO,),
va (TiO,), thi Ap_. & vung xung quanh
cac nguyeén tu O, dac biét 1a nguyén tr
O ¢ hai bén véi sd phdi tri 1, mang dau
duong (mau dé) nhu hinh 4(a) va 4(b).
Nhu vdy néu trong phan tng quang hoa
dién tir duge lay di khoi hat nano TiO, thi
16 tréng s& c6 xu thé dinh xr xung quanh
cac nguyén tir O bé mit v6i s6 phdi tri nho
hon cac nguyén tir O trong khoi TiO,

Tir nhimg phén tich trén ta nhan thay
cac nguyén tor O bé mit s& dong vai tro

quan trong trong cac qua trinh quang hoa
gan voi viée 15 tréng dugc chuyén cho cac
ha}t nano TiO,. Nguoc lai, cac nguyén tur Ti
bé mat s€ dong vai trd quan trong trong cac
qué trinh quang hoa gin véi viée electron
duoc chuyén cho cac hat nano TiO,,.

2.2.2. Sir dung phin mém mé phéng
Materials Studio dé nghién ciru twong
tic cuia carbon nanotube vdi cac hat TiO,
trong viéc tang cwong hoat tinh quang xiic
tac cho TiO,

Trong khuon khd bai bao nay, toi st
dung 6ng cacbon loai ban dan véi vecto
chiral 1a (10,0) (ki hi¢u 1a (10,0) SWNT)
dé nghién ctru twong tac ctia TiO, clustes va
bé mat 6ng cacbon. Ong nano cacbon don
16p xay dung gdm 160 nguyén tir cacbon
v6i 6 supercell co cac thong sb mang nhu
sau a=30.00 A, b=30.00 A, va c=17.04 A:

Hinh 5. Cau triic mé phong ciia CNT

Moi tinh toan déu duoc thuc hién boi
Iy thuyét phiém ham mat do DFT véi
chuong trinh DMol3 ddi véi tat ca cac
nguyén tir. Dang ham GGA-PBE ap dung
phu hop dé tinh toan cho nhiing vat li¢u
c6 gradient mat do dién tur lon. DPé cac mod
hinh ¢6 cAu hinh 6n dinh va c6 cu tric bén
vitng ung véi nang luong cyc tiéu ching
ta can toi wu cdu trac hinh hoc ctia ching
[2]. Task Geometry Optimization trong
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chuong trinh DMol3 cho phép t6i t6i uu
cAu tric hinh hoc theo céac thuat toan dua
trén 1y thuyét DFT. Xuit phét tir mot cdu
hinh ban dau nao d6, chuong trinh s& tinh
luc tac dong lén cac nguyén tu twong ung
véi cau hinh do. T d6, chuong trinh s€ tur
dong xac dinh vi tri méi cua cac nguyén
tr v6i nang lugng toan phan thip hon.
Qua trinh nay duoc lap di 1ap lai cho dén

khi tim dugc cdu hinh véi nang luong cuc
tiéu: tuong ng voi diéu kién luc tac dong
lén mdi nguyén tir bang khong va ning
lugng cuc tiéu. Viée xday dung md hinh
cau trac thich hop 1a diéu vo cing quan
trong. Cu thé néu mo hinh tinh cang gan
v6&1 mo hinh thuc ctia hé thi phép tinh cang
gan ding hon. Cau triic cua cac clusters
(TiO,)_trén CNT dugc md ta trong hinh 6.

(b) (©)

Hinh 6. Cdu triic cdc cluster ( Tio,), trén CNT

(a) voin=1; (b) véin=2; (c) voin=3.

Pé hiéu 16 hon ban chat tuong tac
gitta cac hat nano TiO, va bé mat (10,0)
SWNT, t61 nghién ctru su phan b6 lai mat
do electron khi hinh thanh tuong tac nay.
Sy phan bé lai mat do electron dugc tinh
thong qua cong thuc:

Ap = pr1io,)y-ctv — (Pern + PTio,),) (4)

Voi: P riomm-cnT la tong mat do dién

tich cua to hop (TiO,), /CNTs.

Pmio.), PenT 1an luot 1a mat do dién tich
cua (TiO,) va cua CNTs.

Két qua tinh toan sy bién d6i mat do dién
tr cho mo hinh duogc trinh bay trén hinh 7.

Hinh 7. Sw phdn bé dién tir ciia (TiO,), tréen CNT

(a) voi n= 1, (b) véi n=2; (c) véi n=3
Hinh 7 cho thy, khi dat (TiO,), cluster trén bé mat CNT mat do electron ¢ ving giira
cluster va bé mat (ving mau do) tang 1én dang ké. Mot diém hét suc 1y tha 1a khi hinh

106 TRUONG PAI HOC HAI PHONG



thanh vat liéu td hop mat do electron trén
toan bo bé mit CNT (viing mau xanh) déu
giam. Nguyén nhan cua hién tuong nay c6
thé 1a do sy linh dong cua cac electron cua
CNT. Trén bé mat CNT céc electron tuong
dbi linh dong va khong dinh xu tai mot
diém xac dinh nao. Khi hinh thanh tuong
tac gitta TiO, va bé mat CNT lam mat do
dién tir & ving gitta cluster va bé mat ting,
dong tho1 mat do electron s€ bi gidm & cac
vung 1an can. Tuy nhién cic electron rat
linh dong nén sy giam mat do electron xay
ra trén toan bo bé mat CNT.

Tir cac nghién ctu 1y thuyét trén, xu
huong cho - nhan dién tur cua (TiO,), trén
CNT cho thiy CNT Va TiO, twong tac t6t
v6i nhau, co su truyen dlen tr gitta TiO,
va CNT, gop phan g1a1 thich kha nang
quang xuc tac tot khi t6 hop TiO, trén bé
mat CNT véi vai trd quang xuc tac (trong
d6 c6 su trao do6i dién tich giira chét xuc
tac va cac chat tham gia phan ung) su
cho nhan dién tur rat quan trong. Nhu vay,
trong cac phan Ung quang xuc tac CNT
duoc xem nhu mot chat hép thu photon, n6
sinh ra cac electron va 1 tréng khi hap thy
cac photon. Cac electron nay sau d6 dugc
chuyén vao ving din cia TiO,. Khi dién
ttr dugc thém vao TiO, clusters (electron
dugc chuyén tir CNT sang hat nano TiO ,)
thi cac dién tir nay s€ xu huong dinh xu
xung quanh cac nguyén tir Ti v6i sb phdi
tri nho hon (con orbital d trong). Céc
nguyén tu Ti nay thuong 1a cac nguyén tu
Ti trén bé mat hat nano TiO,. Con khi mot
electron dugc lay khoi (T10 ), cluster thi
16 tréng s& c6 xu thé dinh X xung quanh
cac nguyén tir O bé mit v6i s6 phdi tri nho
hon cac nguyén tir O trong khoi TiO,.

3. KET LUAN
Bang chuong trinh DMol3 cua phan

mém mo phong Materials Studio, toi da
tién hanh xay dung cau tric cua (TiO,) va

(TiO,), trén CNT dé 1am rd hon hoat tinh
xtc tac cua TiO,/CNT tir nhitng két qua
thuc nghiém. Buoc dau 1am rd ban chat
twong tac gitra cac hat nano (TiO,) trén
CNT va anh huong ctia bé mat CNT dén
hoat tinh xuc tac cua cac hat nano TiO,
lam r6 hon tinh xuc tac cua TiO,/CNT tu
nhitng két qua thyc nghiém.
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EXISTENCE AND UNIQUENESS OF WEAK SOLUTIONS
FOR A SEMILINEAR HEAT EQUATION WITH MEMORY
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Ngay nhén bai: 04/6/2020
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ABSTRACT

The first problem posed when studying the classes of PDEs is well-posedness (as V.P.
Maslov is impressed that a PDE of practical significance then it will definitely be solutions,
some kind of solutions). The well-posedness of a problem refers to whether the problem has
a solution, a unique solution and continuous dependence on the initial data of solution. In
this paper we prove the well-posedness of weak solutions to a semilinear heat equation with
memory and the nonlinearity f of exponential type by the Galerkin approximation and
compactness method. The main novelty of our result is that no restriction on the growth of
the nonlinearities is imposed.

Key words: Heat equation; memory; weak solution; exponential nonlinearity.

SU TON TAI VA DUY NHAT NGHIEM CHO MQT LOP PHUONG TRiNH
TRUYEN NHIET NUA TUYEN TiNH VOI NHO

TOM TAT
Van dé dau tién dat ra khi nghién ctru mot 16p phwong trinh dao ham riéng 1a chimg minh
tinh dat dung cia bai toan (nhu V.P. Maslov da khiang dinh ring, mot phuong trinh dao ham
riéng c¢6 ¥ nghia thuc tién thi chic chin nd c6 nghiém, chi 1a nghiém 4y & dang nio ma
thoi). Trong bai bao ndy, chung t6i chimg minh su ton tai va duy nhat nghiém yéu cua bai
toan voi phuong trinh truyén nhiét nira tuyén tinh voi nhé va ham phi tuyén /'théa man didu
kién ting truéng kiéu mii. Pong gbp méi cia bai bao nay 1a chung t6i chimg minh duoc tinh
dit dang cua bai toan trong trudng hop ham phi tuyén khong bi giéi han s mil ting truéng.
Tir khéa: Phuong trinh truyén nhiét; nhd; nghiém yéu; phi tuyén kiéu mii.

1. INTRODUCTION

In this paper, we investigate the autonomous  heat equation  with
existence and uniqueness of weak memory:
solutions for the following non-

u, —Au —Tk(S)Au(t —8)ds+ f(u)=g(x),t € (0;0),x € Q (1.1)

u(x,t)=0,xe0, t>0
u(x,0)=u,(x),xeQ
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where Q is a bounded domain in
R’ with smooth boundary 0Q,
u=u(x,t): QxR >R is the
temperature variation field relative to
the equilibrium reference value,
k:R"—>R is the heat flux memory
kernel, f:R — R is a nonlinear heat
supply and the function g:QQ >R is a
time-independent external heat source.

The investigation of the existence
and asymptotic behavior of solutions of
semilinear heat equation with memory
has been addressed by a number of
authors in the last few years (see e.g [4,
5, 6,7, 8]). Up to now, there is only one
main kind of nonlinearities that has
been considered in literatures. That is
the class of nonlinearites that is locally
Lipschitzian continuous and satisfies a
Sobolev growth condition

| fw)— fW)ISCA+|ul” +|v])|u—v][,0< p<2/3.

Under above type of nonlinearities,
C.Giorgi, A.Marzocchi and V.Pata [5]
proved the existence and uniqueness of
solutions, and the existence of a global
uniform attractor.

Note that for above class of
nonlinearities, some restriction on the
growth of the nonlinearity is imposed
and an exponential nonlinearity, for
example f(u)=e¢€", does not hold. In

this paper we try to remove this

fl(u) 2 _Ea
fwu>-uu’-C,, VueR,

restriction and we were able to prove
the existence of weak solutions for a
very large class of nonlinearities that
particularly covers both above class and
even exponential nonlinearities. This is
the main novelty of our paper.

To study the existence of weak
solutions to problem (1.1), we assume
the following conditions:

(F) The continuous nonlinearity
f(u) satisfies

where /,C, are two positive constants, 0 < <A, with 4, is the first eigenvalue of

the operator —A .
(G) The external force g € L*(Q).

(H) The function k(-) € C*(R"),k(s) >0, u(s)=k'(s)<0,Vs e R". Besides, we

also assume:

wueC' R* NL(R"),4'(s)<0,VseR".
w(s)+ou<0,VseR", for all s>0 and some 5 >0,

and

k() = limk(s) = 0.

§—>0

From (1.5) and (1.6), we have

0< u(s) < u(0)e™,

TRUONG PAI HOC HAI PHONG | 109

(1.2)
(1.3)

(1.4)
(1.5)

(1.6)



0<k(s)< %e&, for all s>0, J1is a positive constant,

a, = I,u(s)ds >0
0

The paper is organized as follows. Then, in Section 3, we prove the
In Section 2, for convenience of the existence and uniqueness of weak
reader, we recall some notations about solution in ‘H to problem (1.1) by using
function spaces and preliminary results. the Galerkin method.

2. NOTATIONS AND PRELIMINARIES

A new variable which reflects the past history of the equation (1.1) is introduced,
that is to be,

n'(x,s)=n(x,t,s)= Iu(x,t— r)dr,s >0, (2.1)
0

then, we can check that
o,n'(x,s) =u(x,t)—0,n'(x,s), s> 0. (2.2)

So, the equation (1.1) can be transformed into the following system

u, = Au— [u(s)Ary' (s)ds + f (u) = g(x),

(2.3)
7, = -1, +u.
The associated initial-boundary conditions are:
u(x,t)=0, xedQ,t>0,
n'(x,s)=0, (x,5) e QxR ,1>0,
u(x,0) =u,(x), xeQ, (2.4)

S

7°(x,8) =1,(x,s) = juo (x,—r)dr, (x,5) e QxR".

0

Denoting z(¢) = (u(t),n"), z, = (u,,7,) , and setting

£2= (8w + (o)A ()ds.u—0, 7' (),

and
G(2) = (g - f(u),0),

problem (2.4) assumes the compact form
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z, =Lz+G(2),

z(x,t)=0, xe0,t>0, (2.5)

z(x,0)=2z,, xe€0dQ.

Now, we introduce some notation.
Unless otherwise specified, it is
understood that we consider spaces of

functions acting on domain Q. Let <,>

and ||-| denote the L’-inner product
and L’ -norm, respectively.

In view of (1.4), let L (R*,L*) be the
Hilbert space of functions ¢:R* — I’
endowed with the inner product

(0.0,), = [()(0.(5). 0,(5)) s,

and let [ ¢]|, denote the

corresponding norm. In a similar
manner we introduce the inner product

<-,->1# and relative norms on

-

Li(RJ’,H(l)) as

(), =(VaVe),  and ol = [us)| Vel ds.
0

Finally, we introduce the Hilbert space

H=LxL(R",H,),

which is respectively endowed with the inner products

<W19W2>H =<V/15V/2>+<¢19¢2>1,ﬂ )

where w, = (¢,,i;) € H . The norm induced on ‘H is the so-called enegy norm and reads

| @) =y [ +[u) Vo) ds.

3. EXISTENCE AND UNIQUENESS OF SOLUTIONS
Definition 3.1 A function z = (u,n) is called a weak solution of equation (1.6) on
[0,T],V T >0, with initial data z(x,0)=z,(x) e H if:
ue C([0,T]; Hy(), f(u) e L(Q)),
ueL”(0,T:L(Q) N L (0,T; Hy (),
n' e L”(0,T; L, (R*, Hy())),

and

(U, @) +(Vu, Vo) +(11',0), , +{f (), ) ={g,9),
Om'+0.n',&), , = W,&),
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for all test functions

pelW =Hy(Q)NL(Q), & e L, (R Hy(Q)

and a.e. t €[0,T].

We are now ready to state the

existence and uniqueness result for

problems (1.6).

Theorem 3.1 Assume that f satisfies
condition (H1), g satisfies condition
(H?2), p satisfies conditions (1.4), (1.5),
z,€H. Then there exists a unique

function z = (u,n), with

uel”(0,T; )N L*(0,T;Hy) YV T>0,

7' e L”(0,T; L2 (R*,H})) VT >0,

such that

in the weak sense, and

Furthermore

z, = Lz+G(z)

Z = 2,

zeC([0,T;H) VT>0

and the mapping

z,—>z(t)e C(H,H) Vte[0,T].

Proof. We follow a standard Feado-
Galerkin method. We recall that there
exists a smooth orthonormal basis

{®,}7., of L’ which is also orthogonal

in H,. Typicall one takes a complete
set of normalized eigenfunctions for
—A in H,, such that —Aw, =v,w,,
being v, the eigenvalue corresponding
to @,. Next we want to select a
orthonormal  basis T of
L (R*,Hy) which also belong to
D(R*,H}). Here and in the sequel,
D(R*,H,) is the space of infinitely
Step 1 (Feado-Galerkin scheme).

differentiable X -valued function with
compact support in / R, whose dual
space is the distribution space on [/

with values in X~ (dual of X), denoted
by D'(I,X"). To this purpose we
choose vectors of the form /o,
(k,j=1,...,0), where {[}7, is a
orthonormal basis Li (R™) which is also
in D(R").

Fix 7>0. Given an integer n,
denote by P and O, the projections on

the subspaces

Span(a,,...,»,) € Hy and Span(¢,,...,{,) € L (R, Hy),

respectively. We look for a function z, = (u,,7,) of the form
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w,(0=Ya,00, ad 7)=3h0¢06)

satisfying
(0201 (@0:8)),, = (L2, (@), +(9(z):@,:6),
—0 (Buy,0,1,)

fora.e. t<T, for every k,j=0,...,n, where @, and &, are the zero vectors in the

(3.3)

zZ
n

respective spaces. Taking (®,,¢,) and (@,,¢,) in (3.3), and applying the divergence

theorem to the term

<TA n. (s)ds, a)k>

we get a system of ODE in the variables a, () and b, (¢) of the form

d n
Eak = _Vkak _Zlbj < j:a)k>1’ﬂ +<g:a)k>_<f(un)’a)k>:
P " ) (3.4)
Ebk = ;aj <a)j3§k>l’ﬂ _;bj <§j’§k >l’# 5
subject to the initial conditions
a,(0) = (uy, @, ), 3.5)
b, (0) = <7707é/k>1’# .
According to standard existence Step 2 (Energy estimates).
theqry for OPE there exists a Multiplying the first equation of
continouns solutions of (3.4)-(3.5) on (3.4) by a, and the second by b,,

some interval (0,7,). The a priori summing over k£ and adding the results,

estimates that follow imply that in fact we can get that
T, =+,
L = (ez2), +{0G).2). (3.6)
2dt " noniH neen
Since

<Tﬂ(S)A77,§(S)ds,un> — ~[u(s) [ V! (5)Vir s

_ t
- _<77n’un>1”u 5

we have that
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<£Zn’zn>7-{ = _H vun “2 _<a¢77;’77rtz> * (37)

Lu

Using (1.2), we can get
<g(zn )9Zn> = <gaun > - <f(un)aun>

& 1 (3-8)
<pllu, | +Cy QI +=u, I +—l g P .
2 2&

From (3.4), (3.6), (3.7) and (3.8), we obtain

d . . 1
H Zn ||'il +2<asnn’77n> +(2/1[ _2/'1_8)/11 : Hun ||21 S_H g H2 +2CO |Q|' (3'9)
dt Lu 0 &£

H

Integration by parts and (1.4), we get
2<6S77,i,77,i >1 = —Iu'(s) | V7l (s)|]* ds>0. (3.10)
N7 0

Thus the term 2<77,’1,77n> . in (3.9), can be neglected and we have

1,

d _
— Nz, b +@A =214 |[u, I, <Clg | +D),
dt Hy,

where &> 0 is small enough so that 24 —2u—¢&> 0. Integrating on (0,7), 1 €(0,7T)
leads to the following estimates

2,01 +@A =20=2)2 [, (") [y dr <) 2, o +C[( g |+
0 0

In particular, we see that
{u,} isboundedin L*(0,T;L)nL*(0,T;H,),

N . » 2 et gyl (3.11)
{n,} isboundedin L"(0,T;L, (R",H,)).
Up to passing to a subsequence, there exists a function z = (u,7") such that
u, —u weakly-starin L”(0,T;L"),
u, —u weaklyin L*(0,T;H,), (3.12)
n. —n' weakly-starin L*(0,T;L,(R", Hy)). '
Step 3 (Passage to limit).
From (3.6) and (3.10), we get
d 2 2 1 2
—||z +||Vu ||” 2| f(u, u dx < — . 3.13
1 BtV P 2 o< -l G.13)

Integrating (3.13) from 0 to 7', we have
o 2 0 2 1 o 2
[1Vu, |P ds+2[[ £, )u,dxde <] =z, |, o [Igl ds.
0 0Q 0

Hence
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h f(u,)u dxdt < C.

We now prove that {f(u,)} is bounded in L'(Q,). Putting h(u,)= f(u,)+yu,,
where y > (. Note that 4(s)s >0 for all s € R, we have
T

[[iby e < [ by, |dsdes [ hG,)]dvds

0 Op O, 1} Orilu, <1}
< [ h(u, yu,dxdt +sup | h(s)]| ©; | (3.14)
QT ls|<1
<C.

Hence it implies that {(u,)}, and therefore {f(u,)} is bounded in L'(Q,).
Now, we prove the bounedness of {0u, }. Since(3.2), the bounedness of {u,} in
L°(0,T; L (Q) L (0,T; Hy(Q)) and {f(u,)} is bounded in L'(Q,), we obtain
{0,u, }isboundedin L* (0,75 H™' () + L (Q,), (3.15)
and therefore in L'(0,T; H'(Q))+ L'(Q).
Because
H,(Q)cc'(Q)c H' (Q)+ L'(Q), by
the Aubin-Lions-Simon compactness

lemma (see e.g. [1], Theorem I11.5.16, p.
102 ), we have that {u,} is compact in

L’(0,T; L’ (Q)). Hence we may assume,
j h(u,)pdxdt — j h(u)pdxdt.
or or

up to a subsequence, that u, - u a.e. in
O,. Applying Lemma 6.1 in [2], we

obtain that h(u) € L'(Q,) and for all test
function

¢ < C([0,TT Hy ()N L (),

Hence f(u)e L'(Q,),and
[ f,)pdxdt — [ f)pdxdt, forall g € C7 ([0, T]; Hy(Q) N L™ (Q)).
or Or

On the other hand, choosing a function

¢=(v,5) e D([0,T], Hy)xD([0,T], D(R", Hy))

of the form
W0 =Ya, (0, and &)= Y5,0¢,)
=1 I
where m is a fixed integer; {a,}" by ((-)) the duality map between
and {b,}", are given functions in HL(]RJ',H(;) and its dual space, it is
D([0,T]). Then (3.5) holds with straightforward to see that

(v(1),&") in place of (@,,¢) . Denoting
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lim{@,7,,&)) ={0,n",&)).

n—»0

Indeed, using Holder inequality and for every y € L’ (R", H,),

W',8) ==[1 )Ty (), VES)ds = [u(sXV y(5), VE (s))ds
F ) %“’w'(s»z L}
< \Y% d. \Y% d
uumn a ] [J o 1vél J
+( [V P ds] [ [u@) Ve ds]

=lwll, A1,  @®RLH)+IE ),

(#)
Vi

and
e HL(]RﬂH(;) ijmz (RﬂHé).
7

Integrating over (0,7) and passing to the limit, in view of (3.12), (3.15) and the fact that
0,z, — 0,zinD'((0,T), H,)x D'((0,T), D(R*, H,)),

we get
j<z V), dt =j (Vu, vy + (7', vy, 1t +(z,,1(0)),,
0
+ j [0, £) =€), , + [ (f ()~ g)vax)dr
0 Q
By standard arguments, we can check We assume that z =(u,7) and

that u satisfies the initial condition .
z, = (u,,n,) are two solutions of (2.5)

z(0) =z, and this implies that z(¢) is a - .
weak solution of problem (2.5). with initial data z,, and z,, respectively.

— e = t :
Step 4 (Uniqueness and continuous Denote  w=z -z, =(u;,77;), then, it

dependence of the solution). satisfies
0, u; — Au, —J'y(s)Ang (x,s)ds + (f(ul) —f(uz)) —lu, = 0,forallt >0, (3.16)
0

where f (s)=f(s)+/¢s. Here because u,(t) does not belong to

W= Hy(Q)NL*(Q), we cannot choose u,(¢) as a test function as in [4]. Consequently,

the proof will be more involved.
We use some ideas in [3]. Let
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B, (s)=

k ifs>k,
s if|s|<k,
—k ifs<-—k.

Consider the corresponding Nemytskii mapping Ek :W — W defined as follows
B, (u,)(x) = B, (u;(x)), forall x € Q.
By Lemma 2.3 in [3], we have that || B, (u;)— 1, ||, — 0 as k — oo . Now multiplying

(3.16) by ék (u5) , then integrating over 2 we get

d

Q

. 1 . .
E{J.%Bk (uy)dx _5 | B, (u3) H2 ] + iV%VBk (uy)dx

+T/l(s) [ ViV B, (u)dxds + [(f ()~ f (,)) B, (u)dbx = [, B (u,)dx =0.

Note that JA“(S) >0 and sB,(s)=0 for all seR, by letting k£ — oo in the above

inequality, we obtain

%(H uy ) +2|| Vs, | +2jy(s) jv n:Vuydxds < 20 || uy |* . Applying (3.10), we have
0 Q

d t t
S Qs P+ 18D <20 ws F + 113 1)

4. CONCLUSION

In this paper, we have investigated the
existence, uniqueness and continuous
dependence on the initial data of weak
solutions to a semilinear heat equation
with memory and the nonlinearity /" of

exponential type. The main novelty of our
result is that no restriction on the growth of
the nonlinearities is imposed. The result
extends and improves some results about
the existence of weak solutions in [4, 5].
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TOI U HOA CAC THONG SO CAT VA PUONG DAN DUNG CU KHI
GIA CONG MAT TU’ DO TREN MAY PHAY CNC 3 TRUC
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Ngay nhan bai: 12/6/2020
Ngay PB danh gia: 22/6/2020
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TOM TAT
Mat tu do ngay cang dugc st dung rong rai trong cac nganh cong nghi¢p nhu: Cong nghiép 6 t9,
tau thity, may bay... Gia cong céc chi tiét may c6 chira bé mat ty do 12 mot qua trinh phc tap,
t6n nhiéu thoi gian. Trong bai bio ndy cac tac gia nghién ciru tdi wu hoa cac yéu td quan trong
trong qua trinh gia cong mat ty do d6 1a dudong dan dung cy, lwong tién dao va lugng dich dao
ngang dua trén phuong phap quy hoach Taguchi. Chi tiét sir dung dé xay dung thuc nghiém
trong nghién ctru nay 1a chi tiét co chira bé mat tw do c6 cAu triic yén ngua, vi ddy 1 bé mit cong
theo hai phuong, day 1a kiéu bé mit kho gia cong, do vay véi cac 1y thuyét gia cong truyén
thong dé dat duoc do chinh xac s& ton rat nhicu thoi gian. Két qua dat dugc ciia nghién ctru nay
mang tam quan trong khong chi trong gia cong cac chi tiét c6 chira mét ty do, ma thong qua
phuong phap nghién ciru c6 thé mo rong dé thuc hién cac phuong an gia cong khac.

Tir khéa: Mt tu do, gia cong mat ty do, dudng dan dung cu, luong tién dao, lugng dich dao ngang.
OPTIMIZING CUTTING PARAMETERS AND TOOLPATHS WHEN
MACHINING FREEFORM SURFACE ON 3-AXIS CNC MILLING MACHINES

ABSTRACT

The freeform surfaces are increasingly widely used in industries such as automotive
industry, ships, aircraft ... Processing machine details containing freeform surfaces is a
complex, time-consuming process. In this paper, the authors studied optimizing important
factors such as tool paths, feed rate and cross feed rate in the process of machining freeform
surfaces, basing on Taguchi planning method. The detail used to build the experiment in this
study is the detail containing the freeform surface with a saddle structure, since this is a
curved surface in two ways, this type of surface is difficult to process, so it will take a lot of
time to achieve accuracy with traditional theories of processing. The results of this study
are important not only in processing of freeform surfaces, but also in implementing other

work options through applying the research method.

Kevwords: Freeform surface, freeform surface process. toolpath, feed rate, cross feed rate.
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1. PAT VAN PE

Gia cong la mot qua trinh quan
trong trong quy trinh ché tao cac san
pham cong nghiép. Qua trinh gia cong
duoc hiéu la qué trinh loai bo céc vat
li¢u tir phoi dé tao ra bé mit san phém.
Tuy nhién, thoi gian ciing nhu chat
luong san phdm duogc tao ra véi mdi
mdt quy trinh khac nhau 1a khong giéng
nhau [1][4] . Mong mudn cua ky thuat
gia cong 1a dat duoc ning suat cao (thoi
gian gia cong ngin) ma van dam bao
duoc d§ chinh xéc yéu cau. Ngoai ra,
mot diém quan trong anh huéng khong
nho téi gia thanh san pham do6 1a chi
phi dau tu dung cu cit. Piéu nay co
nghia 13, néu thoi gian gia cong dugc
rat ngin thi voi cing tudi tho cia dung
cu cat co thé gia cong duoc nhiéu san
pham hon. Nhu viy, dé dat duoc hai
yéu t6 chit lugng san pham duoc dam
bao va thoi gian gia cong dugc rut
ngan doi hoi cic nha ky thuat phai
nghién ctu dua ra dugc nhiing phuong
an gia cong toi wu nhat c6 thé twong
g vé6i ting san pham.

Trong bai bdo nay st dung quy
hoach Taguchi [5] va phan tich phuong
sai (ANOVA) [6]-[9] duoc sir dung dé
nghién ctru tdi wu hoa cic tham sd gia
cong va duong dan dung cu. Muc tiéu
chinh ctua nghién ctu la dam bao dugc
dd chinh xac hinh hoc bé mit tu do sau
gia cong. Cac tham sb duge nghién ciru
gém co: Toc dod cét, luong tién dao
ngang, va kiéu duong dan dung cu.

Pé thuc hién nghién ctru ndy, ching
toi st dung mang tryc giao Taguchi L9

(3”3) trong d6 ba tham sb gia cong
dugc st dung lan luot dugc dit theo
chit cai nhu sau: Téc do cit (F), lugng
tién dao ngang (S), va kiéu duong dan
dung cu (T). Trong d6 mdi yéu tb s& co
ba murc d6 tac dong.

2. XAY DUNG THUC NGHIEM

2.1. Phwong phap Quy hoach Taguchi

Phuong phap Taguchi [9] c¢6 nhiéu
thuan loi khi can xdy dung cac thuc
nghiém dénh gid anh hudng cua céc
thong s6 thi nghiém t&i chat luong chi
tiét. Taguchi d3 nhan manh rang viéc
quan tim dén chat luong san pham sau
san xuat khong c6 gia tri bang viéc quan
tam dén chat luong san pham ngay
trudce khi san xuét [5]. Noi dung phuong
phap Taguchi nham tdi uu hoa cac quy
trinh san xudt nhim giam thiéu qua
trinh gia cong ma khong lam giam chat
luong san pham.

Tin hi¢u/nhiéu: S/N (n, dB): Puoc
dinh nghia la ti 1€ cua tin hi¢u mong
mubén voi nhidu ngiu nhién khong
mong mudn, nd dai dién cho dic tinh
chét luong cua dir li€u dugc quan sat.
Téi da hoa S/N 1a mong mudn trong qué
trinh thiét ké tham sd. Trong thiét ké
thudng c6 nhiéu théng sé tuong tac. Vi
vay, viéc khao sat tac dong cua cac
tham s6 trong qué trinh thiét ké 1a viéc
lam can thiét. Tuy nhién, no s& khong
thuc té néu s6 lugng tham sé quéa nhiéu
(diéu nay xay ra dbi véi phuong phap
théng ké thong dung voi dir liéu cang
16n cang chinh xac). Tong s6 thi nghiém
su dung trong phuong phap Taguchi la
np, trong d6 p 1a tham sé thiét ké can
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danh gia va n 13 sb luong gia tri st dung
cho mdi tham sb. Ttc 13, mdi mot tham
s6 can danh gia mirc d6 anh hudng cua
n6 toi chat luong thi s& c6 mot ) gia tri
nhét dinh.

Cong thirc (1) dé xac dinh ti s6 S/N
duoc lya chon thyc hién nghién ctru, vi
muc tiéu la cai thién chat lugng tao hinh
bé mit.

S/N = -10logio (MSD) (1)

MSD = main square: BJ 1éch binh
phuong trung binh so v4i gid tri mong
mudn.

Viéc ung dung trong khoa hoc va ky
thuat gia tri S/N duoc xac dinh 1a 1on, do
do MSD phai nho. Ttre la, MSD phai dugc
xac dinh khéc nhau cho mdi dic tinh gdbm
danh nghia, nhé hon hoac 16n hon.

Nho hon thi tdt hon:
2 2 2 2
+ys+ Y+t
MSD:yl y2 y3 yn) (2)
n
Danh nghia thi tt hon:
MSD:((Y1_m)2+(}’2_m)2+~~+(yn_m)2)) (3)
n
Lén hon thi t6t hon:

a)

b)

Trong d6 y1, y2,...yn 12 két qua thi
nghiém: chiéu dai, trong lugng, chét
lwong bé mat gia cong tinh. ..

m la gia tri myc tiéu

n 1a s 1an lip lai gia tri yi

Trong nghién ctu nay tinh dén do
chinh x4c tao hinh khi t5i wu hoa, nén wu
tién do léch binh phuong trung binh cang
nho cang tot, do d6 trong tinh toan s
dung cong thuirc (2).

2.2. Thiét ké thi nghiém

Dé d4nh gi4 anh huong cia cac yéu to
kiéu duong dung cu (Toolpath, ky hiéu 1a
T), bude tién doc (Feed rate, ky hiéu 1a
F), budc tién ngang (Stepover, ky hiéu 1a
S) t61 do chinh xac tao hinh mat tu do
trén may phay CNC 3 truc trong nghién
ctru ndy da lya chon ba yéu t6 gom T, F
va S véi mbi yéu td co ba muc do tac
dong dé thiét 1ap 1én ma trdn tryc giao
Taguchi L9 dé danh gia yéu td dau ra 1a
do chinh xac tao hinh bé mit.

o

Hinh 1. Kiéu dwong dung cu
a) Back and forth; b) One direction; c¢) Spiral
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Kiéu dwong dung cu:

Trong qué trinh gia cong cac mit tu do cdu tric yén ngua, ba kiéu duong dung cu
duoc str dung va ching to tinh hiéu qua gébm: Back and forth; One direction; va Spiral
(Hinh 1)

Luong tién dao (F) va luong dich dao ngang (S):

Luong tién dao (F) duoc xac dinh khi dung cu cit
di chuyén doc theo phuong gia cong. Lugng dich dao
ngang (S) la khoang dich dung cu theo phuong ngang
(Hinh 2) MGdi tham s6 F va S 1an luot danh gia 3
mirc d6. Cac thong s ndy tuy thudc vao dung cu cit,
vat liéu phoi ma c6 nhing gia tri tdi wu khac nhau.

Gié tri toi uu nay co thé tra trong catalog dung cu ciia ?
céc hing san xuit [10]. Tuy nhién, trong thi nghigm £ 2. Tham s6 gia cong

nay thi diéu nay chi anh hudng rat it, vi co thé lya chon trong mot khoang gid tri van
cho két qua vé muc anh huong 13 twong d6i chinh xac v6i phuong phap Taguchi. Cac
thong s F, S va T dugc thong ké trong (Bdng 1)

Bang 1. Bang thong sé va mirc dd tic dong

Lz, . Murc do dnh huéng
Yéu to anh hwong
1 2 3
F (mm/min) 400 600 800
S (mm) 1 1.5 2
T Back and forth One direction | Spiral

2.3. Thiét bi thi nghiém

May phay (Hinh 3):

May CNC 3 truyc Manford MCB-850

Khoéng gian lam viéec X x Y x Z = 1000 x 500 x 400mm
Téc d6 truc chinh 16n nhat: 8000 vong/ phit

O tich dao: 16

Do chinh xéac: 0,001 mm Hinh 3. May phay CNC 3 truc
Dung cy cdt (Hinh 4): il
Dung cu sir dung trong thi nghiém gdm 2 loai dao phay

dAu phang (str dung trong gia cong thd) va dao phay dau :T
chom cau (st dung trong gia cong tinh). Kiéu dung cu I {
theo tiéu chudn ISO PCT 600, san xudt tai Dai Loan. Céc a) b,
i Hinh 4. Dung cu cat
thong so chinh ctia dung cu dugc cho trén a) Dao dau phdng; b) Dao dau cau

TAP CHI KHOA HQC, S 42, thang 9 niim 2020| 121




Bang 2. Bang thong s6 dung cu cat

, Dao diu phing Dao diu cédu
STT Thong so dung cu Ky hiéu
(mm) (mm)
1 | Puong kinh D 12 10
2 | Ban kinh géc Rc X 5
3 | Chiéu dai téng L 75 75
4 | Chiéu dai phan cit Lc 30 28
5 | Chiéu dai 1 34 32
6 | Puong kinh than db 12 10
May do 3 toa d¢: hang Accretech, Model SVA NEX9106
Méy do dlIQ'C su dung trong thu’c (Hil’lh 5) Cac théng Sé cu thé cua méy
nghiém 1a may do 3 toa do tu dong cua do dugc cho trong
Bang 3. Bang thong s6 may do 3 toa do
Bing 3. Bank thonE o ey de 16-SVA NEX9016
Noi dung Thong sb
X-axis (mm) 850
Pham vi do y-axis (mm) 1000
z-axis (mm) 600
Kiéu Tuyén tinh

Gia tri hién thi | 0.01
t6i thiéu (um)

Kich thudc truc (X) (mm) 1000

Ban may Kich thudc truc (Y) (mm) 1810
g?fu a0 Iu bflill:?ay (mm) ;33 Hinh 5. May do 3 toa do SVA
Miu do I6n nhét [Foucu.cao 1on nhat (mm) NEX9016

Khdi lugng 16n nhat (kg) 1000

2.4. Miu thwe nghiém va lwéi vi tri chiéu truc X va Y 13 75x65mm. Mit yén
diém sir dung dé kiém tra bé mit ngua duoc thiét ké boi mot ma tran

MAu thuc nghiém co vat liéu 1a diém 5x4 voi cac diém trén ludi duge
nhém serie 6000, duoc thiét ké c6 mit dénh s theo tht ty trong Hinh 6 ¢6 toa
tu do yén ngua, kich thudc theo hai do (x, y, z) cho trong bang.
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Hinh 6. Mau thuc nghiém va luoi vi tri diém cua bé mat

Bang 4. Bang luéi diém ciia bé mit

(5, 15, 26.620)

(5, 30, 24.863)

(20, 15, 27.226)

(20, 30, 26.476)

(35, 15, 27.762)

(35, 30, 27.013)

(50, 15, 27.226)

(50, 30, 26.476)

(65, 15, 25.620)

(65, 30, 24.863)

(5,45, 25.243) (5, 60, 26.760)

(20,45,26.243) | (20, 60, 28.358)
(35,45,27.389) | (35, 60, 28.890)
(50,45,26.853) | (50, 60, 28.358)
(65,30,25.243) | (65, 60, 26.760)

3. KET QUA VA THAO LUAN
Sau khi x4y dyng mang truc
giao L9 (373) vdi ba thong sb T, F, va
S. Trong d6 mdi thong sd co ba muc tac

dong (Bang 1). Cac mau duoc gia cong
trén may phay CNC 3 tryc thu dugc két
qua 9 mau (Hinh 7).

Hinh 7. San pham gia céng theo mang Taguchi L9

Mang tryc giao Taguchi L9 sau khi
d3 tinh todn cac tham s Delta (sai s6);
MSD (sai I¢ch binh phuong trung binh),
va S/N (ti 1& tin hiéu trén nhiéu). Trong

Béang 5. Mang truc giao Taguchi L9 tai
cot F, S va T cac thong s6 1, 2 va 3
twong ung voi cac muc tdc dong duoc
cho trong Bang 1
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Bang 5. Miang truc giao Taguchi L9

Thi Tham s6 gia cong
nghiém Delta MSD S/N ratios
sb (F) (S) (T)
1 1 1 1 0.0506 0.2230 13.0339
2 1 2 2 0.1152 0.1646 15.6714
3 1 3 3 0.0806 0.1597 15.9339
4 2 1 2 0.3155 0.3137 10.0697
5 2 2 3 - 0.0893 0.1135 18.9001
6 2 3 1 - 0.1560 0.2158 13.3190
7 3 1 3 -0.1799 0.1817 14.8129
8 3 2 1 -0.1673 0.1981 14.0623
9 3 3 2 - 0.2044 0.3137 10.0697

Tién hanh do trén may do Model
SVA NEX9106 (Hinh 5) v&i quy luat
do duoc cho trén Hinh 6. Két qua do
trén may do ba toa do6 NEX9106 dugc

liét ké trong Bang 6 tir cot 1 dén cot 9

twong tng voi 9 mau thuc nghiém, cot 0

la thong so truc z cia mau thiet ke:

Béang 6. Bang két qua do bé mit trén may do ba toa do

ST

T 0 1 2 3 4 5 6 7 8 9

1 |26.620 | 26.731 | 26.224 | 26.214 | 26.178 | 26.174 | 26.066 | 26.276 | 26.655 | 26.377
2 | 27.226 | 27.975 | 27.822 | 27.922 | 28.009 | 27.223 | 26.389 | 26.839 | 26.806 | 26.019
3 |127.762 | 27.806 | 28.324 | 28.463 | 28.517 | 27.732 | 27.105 | 27.789 | 27.336 | 27.474
4 |27.226 | 27.074 | 27.938 | 27.988 | 28.170 | 27.417 | 26.570 | 27.001 | 26.678 | 26.912
5 125.620 | 26.895 | 26.477 | 26.288 | 26.629 | 25.697 | 25.251 | 25.569 | 25.308 | 25.456
6 | 24.863 | 25.802 | 24.882 | 25.013 | 25.161 | 24.137 | 24.668 | 23.995 | 24.566 | 24.373
7 126476 | 26.374 | 26.539 | 26.456 | 26.966 | 26.738 | 26.186 | 26.173 | 26.957 | 26.900
8 |27.013 | 26.830 | 27.046 | 27.048 | 27.285 | 26.677 | 26.779 | 26.791 | 26.329 | 26.414
9 126476 | 26.197 | 26.755 | 26.678 | 26.868 | 26.326 | 26.308 | 25.770 | 25.659 | 25.916
10 | 24.863 | 24.943 | 25.284 | 24.887 | 25.295 | 24.629 | 25.971 | 24.398 | 25.191 | 25.142
11 | 25.243 | 25.142 | 25.806 | 25.210 | 25.546 | 25.516 | 25.319 | 25.951 | 25.487 | 26.761
12 | 26.243 | 26.884 | 26.423 | 26.715 | 27.211 | 26.499 | 26.728 | 26.637 | 26.919 | 26.048
13 | 27.389 | 27.012 | 26.961 | 27.405 | 27.574 | 27.184 | 27.411 | 27.110 | 27.194 | 27.479
14 | 26.853 | 26.248 | 26.691 | 26.094 | 26.124 | 26.848 | 27.007 | 26.340 | 26.564 | 26.599
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15 | 25.243 | 25.007 | 25.269 | 25.212 | 25.725 | 25.895 | 25.597 | 25.690 | 25.303 | 25.039
16 | 26.760 | 26.888 | 26.358 | 26.589 | 26.968 | 26.913 | 26.490 | 26.536 | 26.434 | 26.020
17 | 28.358 | 28.086 | 28.126 | 28.253 | 28.540 | 27.858 | 28.106 | 27.992 | 27.865 | 28.263
18 | 28.890 | 28.681 | 28.590 | 28.650 | 28.961 | 28.554 | 28.664 | 28.445 | 28.133 | 28.509
19 | 28.358 | 28.062 | 28.098 | 28.215 | 28.593 | 28.111 | 28.290 | 28.692 | 28.547 | 28.046
20 | 26.760 | 26.617 | 26.933 | 26.554 | 26.232 | 26.328 | 26.217 | 26.651 | 26.965 | 26.408

Phan tich ti s6 tin hiéu/ nhiéu va phwong sai

Phén tich ti s6 tin higu/ nhiéu (S/N):
Biéu d6 danh gia mtc d6 anh hudng cia cac thong sd thuc nghiém tdi chat luong
tao hinh bé mit chi tiét

Trén ta théy réng anh hudng cua duong dung cu dén chét luong tao hinh bé mat theo
trinh tu: One Direction > Back and ford > Spiral

Tuy nhién diéu nay chi mang tinh dinh tinh chtr chua c6 tinh dinh lugng. Viéc phan
tich phuong sai (ANOVA) cho ta cai nhin chinh xéac hon.

Phdn tich phwong sai:

T}", 1
sO

N u

1

o

z H

Murc d§ anh huong
theo ti <& S/N
5

a

1 H H

Signal-to-noise: Nho hon 14 tt

Y
H

Muc do anh huong
cua cac thong so
5

F

Biéu do 1. Mirc dé tac dng ciia cic yéu to T, F, S
Béang 7. Phan tich phwong sai (ANOVA)

ThQng Béc ty | Tong binh Binh phuong trung Ty 16 F Mtrc 46 anh
SO do phuong sai 1éch binh sai léch j hudng (%)
A:F 2 0.003676 0.001838 1.64 10.057%
B: S 2 0.011654 0.005827 5.20 31.883%
C:T 2 0.018980 0.009490 8.46 51.925%
Error 2 0.002243 0.001121 - 6.135%
Tong 8 0.036553 - - 100

Trén bang 7 phan tich ti 1¢ anh hudng cta
cac thong sb ta thdy rang anh huong cua
duong dung cu téi chét lugng tao hinh bé
mit chiém 51,925%. Diéu nay cho thiy
rang trong qua trinh gia cong cic mit tyr

do ngoai dung cu va budc tién ngang thi
kiéu duong dung cu anh hudng nhiéu
nhét t6i d¢ chinh x4c tao hinh bé mat khi
gia cong tao hinh cac mat tu do trén may
CNC. Ciing trén thuc nghiém ta c6 két
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luan rang khi gia cong cac chi tiét co chira
mat tr do dang yén ngua thi kiéu dudng
dung cu One direction cho d§ chinh xac
tao hinh cao nht.

4. KET LUAN

Thyc nghiém thiét ké theo phuong
phap Taguchi két hop phan tich phuong
sai thu duoc nhiing két qua nhu sau:

Do chinh xé4c hinh hoc cua bé mat tu
do céu tric 16m khi phay trén may phay
CNC 3 truc phu thudc vao cac tham $6
F, S, T véi cac mue d¢ anh huong khac
nhau. Trong cac tham sb dd nghién ctru
tham sd anh hudng nhiéu nhat t6i do
chinh xé4c tao hinh bé mat 1a T, tiép dén
1a S va cudi cing 1a F.

B§ tham sé téi wu nhit trong thyuc
nghiém gia cong mat ty do trén may phay
CNC la: Kiéu duong din dung cu T 1a
“one direction”; luong tién dao ngang
S = Imm; lugng tién dao F = 800mm/phut.

Khi gia cong tinh bé mat ty do trén
may phay CNC 3 tryc v&i pham vi cac
tham sd chi ra trong nghién ctru nay cho
ta két luan ring, duong dan dung cu nén
chon kiéu “one direction”, con luong
tién dao ngang S cang nhd cang tét,
trong khi d6 lwong tién dao F thi ngugc
lai, cang 16n cang tbt.
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Heron la tam gidac co cac canh a, b, ¢
va dién tich S la cdc so tw nhién.
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TOM TAT

Bai toan dit ra la tim tam giac Heron sao cho ban kinh dudng tron ndi tiép va ban kinh cac
dudng tron bang tiép déu la cac sd tw nhién. Két qua thu duoc rat twdng minh dbi véi tam
gidc vudng, tam gidc cAn va mot sb trudng hop khac.

Twr khéa: Tam gidc Pythagore co ban, tam giac Heron, tam gidc Heron phan tich dugc, tam
gidc Heron khong phan tich dugc.

SOME SPECIAL CASES OF THE HERON TRIANGLE

ABSTRACT

The problem is to find the Heron triangle so that the radius of the incircle and excircles are
all natural numbers. The results are very clear for any right triangle, isosceles triangle and
some other cases.

Keyword: Primitive Pythagore triangle, Heron triangle, Decomposable Heron triangle,

Indecomposable Heron triangle.

1. GIOI THIEU Moi tam giac Pythagore co ban déu
Ta c¢6 hai dinh nghia sau. la tam giac Heron. Bai toan tim tam
Pinh nghia 1.1. [I], Tam gidc giac Heron trong truong hop tong quat

1a bai toan phic tap. O bai bio nay
ching t6i xét bai toan véi diéu kién rang
Co thé dinh nghia tam gidc Heron buge: Tim t{\}m (ig.lac Heron scio cho
khac v6i a,b,c € Q r,r.,n,,r. € N véi r,r,,r,,r, lin luot
Pinh nghia 12. Tam gidc la ?an kziah dtu’ang ’tronq noi tlep’va cdc
dwong tron bang tiép cua tam gidc.

a, b, ¢ la cdc s6 tw nhién. Néu thém gid L.1. Truong hop tam giic Pythagore
thiét (a, b, ¢) = 1 thi tam gidc dé goi la Gia st ABC la tam gidc Pythagore
tam giac Pythagore co ban. co ban voi a’ + b =c¢’. Ta thay trong

hai s6 a,b phai c6 mot s6 1¢, ¢ phai la
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r
A

so0 & Do d6, nta chu wvi kinh cac dudng tron noi tiép va bang tiép
doi dién cac goc A4,B,C, tuong lng.
Trong mdi bo ba Pythagore, ban kinh
duong tron ndi tiép va 3 ban kinh cia ba

pzl(a+b+c)eN va dién tich
2

1
S=—abeN. Goi r,r,r,,r. 1a ban . . .
2 duong tron bang ti€p 1a so tu nhién.

Hinh 1: Tam giac Pythagore va cdac ban kinh v,r, v, ,7,

Ban kinh dudng tron noi tiép bang 7 = n(n - m) Khi do ta co: 7,,7,,7. € N néu

ro1a s tu nhién hinh 1. Ngugc lai néu tam gidc Vuéng ABC c6 bt ky 3 trong 4 sb
r,r.,r,r la s6 tu nhién thi d& thay basd a,b,c 1a sb tu nhién vi
a=r+r,=r.—r1eN,
b=r+r=r—-r eN,
c=r,+r,=r—relN.

nén ABC 1a tam giac Pythagore.

Vi két qua do ta xét sang trudng hop tong quat: tam giac Heron [a ,b,c,S ] . Ngoai
tén goi co ban né con dwoc goi 1a khéng phdn tich dwoc néu 3 dudng cao
h,h,h N, trudng hop trai lai tam gidc dugc goi 1 phdn tich duwoc, tic 1a it nhat 1
duong cao 1a s6 ty nhién.

Ky hi¢u tam cac dudng tron ndi tiép va bang tiép lan luot1a 1,7 ,1,,1 .

1.2. Trudmg hop tam giac can

Truéc hét ta xét tam giac can, chang han, (a,b,c) = (5,5,6) thi
(S,rrr) = (12 ; 4.4 6j (a.b)=(131310) thi (S.r.r.1,.1.) = (60 130 12,12,125)
Vi du d6 goi ¥ cho ta két qua sau:

128 | TRUONG DAI HQC HAI PHONG



Ménh dé 1.1. ABC la tam gidc Heron co ban véi a=bthi r,=r, €N con r va
¥, khong dong thoi nguyén.

c c c r
Chirng minh. Vi s:a+5,s—azs—b:5,s—c=a—5 nén S=Z\/4az—c2 ,

kéo theo 4a’ —c> =m” voi meN nao do6. Do do, —c’ Emz(m0d4), nhu vay

c=2d,m=2n véi d,neN nao d6 théa (d,n)=1. Tir d6 suy ra: S=dn va

ro=r = =n. Tuong tu,
s—a
S dn dn
s a+d' a—d
, 2d’n 2d?
Neu co r,r, eN thi . —r=— d2: eN,tL'rcléne{l,2}.
a — n

Vi n’ =(a+d)(a—d) nén khéng c6 n=1hoic n=2 d& d e N.

Ta c6 két qua thie nhat: Khéng cé tam gidc Heron cdn théa man r,r.,r,T, déu la
cdc s6 tw nhién.

1.3. Tam giic Heron véi canh lap thanh cip sb cong

Mot trudng hop dic biét nita: cac canh tam giac 1ap thanh cp s6 cong.

Ménh dé 1.2. Gida sir ABCla tam gidc Heron co ban véi cdc canh théa man
d=b—a=c—b>0. Khi @ r,r,e N nhung r ,r. khong dong thoi nguyén, trir
truong hop (a,b,c) = (3,4,5).

Chimg minh. Ta c¢b S=%,S—a=é+d,s—b=é,s—c=é—d,
SZ% 3(b2—4d2), kéo theo b*—4d>=3m" véi meN nao d6. Do do,

nén

b* =3m’(mod4), nhw vay b=2c,m=2n véi c,neN nio d6 théa (c,n)=1.

S
Tudosuyra: S=3cnvar=—=nvar, = =2n. Tuong tu,

S s—b

S 3cn S 3cn

¥ = = ;]/‘ = =
a s—a c+d

s—c_c—d
Dé khang dinh 7 va r khong dong thoi nguyén, ta gia st 7,7 € N. Khi do,
6c’n 2c¢

roAr = = eN suyra neil,2t.
c C2_d2 n { }
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Néu n=1 thi 3=3n"=(c+d)(c-d) nén c=2,d=1, tic 1l
(a,b,c) :(3,4,5).

Néu n=2 thi 12=(C+d)(c—d). Vi (C,d)zl nén ta khong thé co
(c +d,c —d) = (6,2). Chi con lai kha ning (c +d,c —d) = (12,1) hodc bing
(4,3) va khong thé ¢6 d € N . Ménh dé dugc ching minh.

Ta c6 két qua thir hai: Trong cdc tam gidc Heron co bc?n véi canh Idp thanh cdp séi
cong chi co mot tam giac voi (a, b, ¢)=(3,4,5) thoa man dong thoi v,r,,1,,r. la cac so

tw nhién.

2. TAM GIAC HERON CO BAN PHAN TiCH PUQC VA KHONG PHAN
TiCH PUQC

Vi tam giac Heron co ban (khong 1a tam gidc Pythagore) co thé co tat ca
r,r.,r,,r. € N. Chang han (a,b,c) = (7,15,20) thi

. 28
(S,r,ra,rb,rc) = (42,2,3,7,42) . Chu y rang v6i tam gidc nay, &, =— =12 nén nd
a

phan tich dugc. Ta sé& chi ra rang c6 v sb cac tam giac phan tich duoc nhd két qua sau:
Ménh dé 2.1. C6 vé sé cdc tam gidc Heron (khéng la tam gidc Pythagore) co ban
va phan tich dwgc voi r,r 1,1, € N.
Chitng minh. V&i n > 1, ta lay
a= 4n2,

b:4n3 —2n2 +1:(2n+1)(2n2 —2n+1),

e=an’ + 207 —1=(20-1)(207 +2n+1).

Vi b 1é¢ va a+b—c=2 nén tam giac 12 co ban véi moi n>1. Ciing vay, tr
c+2=a+btaco
2 —a? —b? =2(ab-2c-2)=2(ab—2a-2b+2)>0.

Dau bang xay ra khi va chi khi 7 =1. Do d6 v&i moi 7 > 1 cac tam giac 1a nhon nhur
vay khong 1 tam giac Pythagore. Vi gia thiét do,
s=4n’+2n* =2n*(2n+1),

s—a=4n"—2n’ =2n’(2n-1),
s—b=4n"-1=(2n-1)(2n+1),
S—c=(4n3+2n2)—(4n3+2n2—1)=1,
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S=2n*(2n-1)(2n+1),

r:§=2n—1,
S
r,= S =2n+1,
s—a
]/27 = S :2}/[2,
s—b
S 2
r,= =2n (2n—1)(2n+1):S
s—c
‘ 28 . .
Ngoaira, i, = — = (2n - 1)(2n + 1) nén ménh dé dugc chimg minh.
a

Ménh @& 2.2. C6 vé s6 cdic tam gidc Heron (khéng la tam gidc Pythagore) co ban
khong phan tich dwoc ma v,r,,r,,r, € N.

Chirng minh. V&i n > 1, ta lay
a:25n2 +5n—5:5(5n2 +n—1),
b=25n +200° ~Tn+3=(5n+3) (50> —dn+1),
e =250 + 200" ~ 20 -4 = (50-2)(50° + 6n+2).

Vi a lé¢ va a+b—c=2 nén tam gidc 1a co ban v4i moi n>1. Cling vay, tir
c+2=a+btasuyra ¢’ —a’—b>>0.Honnita
S:25n3+20n2—2n—3:(5n+3)(5n2+n—1),

s—a:25n3—5n2—7n+2=(5n—2)(5n2+n—1),

s—b=25n2+5n—6:(5n—2)(5n+3),

s—c=(25n3+20n2—2n+3)—(25n3+20n2—2n—4)=1
S:(Sn—2)(5n+3)(5n2+n—1),r:§:5n—2,
ro= S =5n+3,r, = =5n"+n-1,
s—a s—=>b
rc=S§C=(5n—2)(5n+3)(5n2+n—1)=S

TAP CHI KHOA HQC, S 42, thang 9 niim 2020| 131



25 2(5n-2)(5n+3)

Dé kiém tra dugc: h, = = zN,
a 5
2(sn-2)(sn% +n-1
28 2
hb: = 5 =10n+6—2—¢N,
b 5n° —4n+1 5n° —4n+1
28 2(5n+3)(5n2+n—1) 2
c Sn” +6n+2 Sn” +6n+2

nén tam gidc khong phan tich dugc. Ménh dé dugc chirng minh.
Vi dy: Véi n=2 thi (a,b,c)=(105,169,172). Suy ra:
S =2184,h, =15,r =8,1,, = 12,rb =217, =2184.

3. LUOI NGUYEN CAC TAM GIAC HERON

Trong [3] Paul Yiu da phat hién va chimg minh dugc tAt ca cac tam giac Heron 1a
mot ludi nguyén cac tam giac, tuc 1a co thé nhung vao mat phfmg toa do dé mdi tam
giac Heron c6 3 dinh mang toa do déu 1a sb nguyén.

Ménh dé 3.1. C6 vé s6 cdc tam gidc Heron co ban (khong la Pythagore) sdp xép
trén lu6i nguyén, cac diem 1,1 1,1 la cdc diém it ciia luéi.

Churng minh.

a) Ho cac tam gidc Heron phan tich dugc theo ménh dé2.1:
a=4n b =(2n+1)(20 =20 +1),c = (2n-1)(20° + 20+1). C6 thé chon toa o
A=((=2n)(n=1)(2n+1),(20-1)(20+1)); B = (47,0),C =(0,0). Khi d6 toa do

tam cac dudng tron ndi tiép va bang tiép:
1= (s —c,r) = (1,2n —1)

2)= ((2n—1)(2n+1),2n+1),
)= ( (2n-1),2%),

b
r)= (207 (20+1),20% (20-1)(20+1)).

(a b,r

:(,

Gié tri dau 7 =2 cho ta tam giac ABC va cac tim dudng tron:
4=(-20,15),B(16,0),C(0,0)

1=(13),1,=(15,5),1, =(-24.8),1. =(40,120)
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b) Ho cac tam gidc Heron khong phdn tich dugc theo ménh dé 2.2:
:5(5n2+n—1),

b= (Sn +3)(5n2 —4n +l)

c (5n )(511 +6n + 2) Tir d6 6 thé 1y toa d6 cac dinh:

(2n(2n-1)(5n+3),(n—1)(2n=1)(5n +3)),
(2n(2n-1)r,,(n-1)(3n-1)r,),
5[

2
5n +n—1) 3(5n +n—1) (4rb, 3rb)),

C= (0, 0) . Khi d6 toa do tAm cac dudng tron:

A

ad+bB +cC

I:ﬁ:(3n—l,4n+l);
_ _"faibf:f = ((~4n+1)rg.(-3n+2)r,).
1, = w =((4n=1)7,.(3n-2)1, ).
.= a{;b:__ccc =((3n=2) 77 .(~4n+ )17, ). Ménh dé duge chimg minh.

Vidu: Véi n=2 thu dugce:
A4=(156,65),B =(-84,-63),C =(0,0);

1=(4,-7),1, =(-91,-52),1, =(147,84),1, = (1092,-1911).

4. KET LUAN

Bai bao gidi thiéu mot sd két qua vé tam giac Heron c6 diéu kién cac ban kinh
dudng tron ndi tiép, bang tiép déu 13 cac sd ty nhién. Tac gia gdp phan chi tiét hoa
ching minh céac két luan thu nhat va két luan tht hai, da duoc phat biéu trong [3]; Dya
vao tai liéu [2] tac gia trinh bay chi tiét phép ching minh ménh dé 3.1.
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TOM TAT:

Trong bai bao nay, da dua ra mot phuong phap méi cho viéc du doan chinh xac duong cong
chay cua vat lidu khi kéo/nén tAm kim loai SS400, phwong phép nay 1a su két hop md hinh
vat liéu bién cing déng hudng/dong cho viéc xac dinh cac tham s6 vat liéu trude khi dua
vao qué trinh mé phong bang phan mém phan tir hiru han ABAQUS/explicit 6.13. Trudc
tién, cac dit li¢u thuc nghiém cta qua trinh kéo/nén dugc thuc hi¢n béng may kéo/nén don
truc Hung Ta H-200kN. Hai mé hinh vat liéu bién cimg dang hudng va bién cimg dong da
duogc st dung dé xéac dinh céac tham sd vt liéu cho qué trinh mo6 phong dua vao dir li€u thuc
nghiém trude d6. Viée so sanh giita cac két qua md phong va thue nghiém kéo/nén tim kim
loai SS400 d3 cho thy sy khong phu hop ciia hai mé hinh trude d6. Cubi cung, phuong
phap méi dé xac dinh tham sb vt liéu cho qua trinh kéo/nén tim kim loai SS400 dugc dé
Xuét dua trén mo hinh vat liéu bién cung drfmg huéng/dong dé cai thién qua trinh du doan
dudng cong bién dang kéo/nén. Két qua sau khi mé phong duoc so sanh véi thuc nghiém va
cac md hinh vat liéu bién cting dang hudng/dong riéng 1& da cho thay kha ning cai thién do
chinh xac mot cach rd rang ctia md hinh két hop da dé xuét.

Tir khoéa: Thir nghiém kéo/nén, mé hinh vét liéu bién cimg, SS400, phan tir hitu han, ABAQUS.

A STUDY ON DETERMINING MATERIAL PARAMETERS TO PREDICT
STRESS-STRAIN CURVES FOR TENSION/COMPRESSION TENSILE TEST OF
SS400 SHEET MATERIAL

ABSTRACT:

This paper presents a new method to predict the stress-strain curves during
tension/compression testing of “steel SS400 sheet material. This method is a combination of
the isotropic and kinematic hardening models to determine the material parameters before
inputting to the finite element (FEM) simulation software, namely ABAQUS/explicit 6.13.
The tension/compression tensile test was first performed by using Hung Ta H-200kN tensile
test machine. The isotropic and kinematic hardening models were then used to determine
material parameters for FEM simulation utilizing experimental data. After that, a
comparison between tension/compression experiment and simulation results of SS400 sheet
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material showed inappropriateness of previous models. Finally, a new method to obtain the

new material parameters of tension/compression test for SS400 sheet material was proposed

based on the combined isotropic/kinematic hardening model in order to improve the quality

of prediction during tension/compression test. The final simulation results which were also

compared with experiments and isotropic/ kinematic hardening models separately proved

the good prediction of the proposed model.

Keywords: Tension/compression test, Hardening models of material, SS400, FEM, ABAQUS

1. PAT VAN BE

Hién nay, cung voi su canh tranh
cua thi truong ngay cang 16n, xu hudng
cac san pham tao hinh gia cong bién
dang tir thép tdm ngay cang khé, véi
hinh dang tao hinh ngay cang phuc tap,
nhiéu cu trac thiét ké tu do, doi hoi do
chinh x4c cao va nhiéu loai vat liéu méi
v6i gidi han bén kéo tdi da cao hon va
hé qua cac thudc tinh kha ning tao hinh
thip hon [7]. Nhung cic san pham niy
thuong gip mot sd van dé nhu: cic vét
nit sém, kha nang dan hoi nguoc cao,
bién dang qua muc cua cac by phan,
chat lugng cubi cung cua bé mit bi
hong. Tat ca nhiing thay d6i ké trén
chinh 14 tién d& can thiét cho qua trinh
mo phong s phat trién va tré thanh mot
cong cu khong thé thiéu cho viéc du
doan va toi wu hoa cac tham sb dau vao
khéc nhau nhu vét li¢u, hinh hoc, cong
nghé [3], [4], [5] [7]. Nhung céc két qua
phan tich mé phong sb phai duoc kiém
ching bang viéc so sanh véi cac két qua
thuc nghiém. Trong cong nghé tao hinh
tdm kim loai thi hién tuong anh huong
Baushinger (Hinh 1) cta chu trinh bién
dang déo 1a mot yéu t& quan trong ddi
vo1 dO chinh x4c sau khi tao hinh cua
kim loai tim. Hiéu tng Baushinger
duoc thé hién thong qua su khac biét
giita gidi han dan hoi sau khi kéo (ok”)

roi nén (on’) tam kim loai so voi gidi
han dan hoi trong truong hop kéo va
nén mot cach riéng biét (ok= on). Bdi vi

hién tugng nay s& gay ra cac hién tuong
dan hoi nguoc sau khi tao hinh bién
dang déo kim loai tAm.

Ta

"
Tk

© T bién cimg déng
tuyén tinh
" quan sat thye

Hinh 1. Hiéu ung Bauschinger [2]

Trong nghién ctru nay. Bé dy doan
chinh xac hién tugng Baushinger trong
qua trinh kéo nén vt liéu tim, mo hinh
cting héa dang hudng/dong hoc da duoc
dé xuét ddi véi tAm kim loai SS400 day
la vat liéu thép cén ngudi dugc dung
trong nganh dién, y té, may tinh va
trong nganh coéng nghiép ché tao khung
vo 0td. Trudc tién, cac mau vat kéo
SS400 dugc cdt tir tim kim loai theo
phuong song song véi huéng can va
tién hanh thuc hién cac thi nghiém kéo
don truc. DEé mo td cac dir lidu thir
nghiém thong qua cac phuong trinh lién
tuc cua vat li¢u, duong cong ung suét
bién dang dwoc ctimng hoa theo luat
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Voce's [8]. Cac hang sb vat liéu cua
ham chdy déo sau d6 dugc xac dinh
thong qua cong cu tinh toan Maple 16
dua trén cac dir li€u thi nghiém va
phuong phap twong thich binh phuong
bé nhat. Phin mém phan tich phan tir
hitu han ABAQUS cubi cing duoc sir
dung mé ta qua trinh kéo/nén tim kim
loai SS400, dua ra dy doan cac duong
cong Ung suit-bién dang dua trén céc
mé hinh bién cing vat liéu khac nhau
va ching minh rang phuong phap dé
xuat dé xac dinh tham sd vat liéu theo
mod hinh két hop dong hoc/dang hudng
cho két qua 1a phu hop hon ca so voi dir
li¢u thi nghiém.
2. MO HINH VAT LIEU

Luat cung hoa cua Voce’s [8]
phuong trinh (1) biéu dién duong cong
{ig suat bién dang nhu sau:

G =0, + A(l-exp(-Be.)) (1)

Véi A va B 1a cac hé sb déo.
G,&!'vao, 1a umg sudt tuong duong,
bién dang twong dwong, va giéi han dan
héi kéo, twong tng.

Mo hinh bién cing két hop, dugc
phat trién boi Amstrong — Frederick[1]
va sau d6 Chaboche [6]. Dbi v6i mod
hinh bién ctng két hop, cac bé mat déo
Von-Mises vira dich chuyén (dong hoc),
vira mé rong (dang hudng) va dinh
nghia la nhu trong phuong trinh. (2)

1 1 _
f0)=5¢:¢,=36% @

Trong d6 &, lamg suat chay tuong
duong, & 1a tenxo trang thai Gmg suét do
tor trung tam cua mat déo, nhu thé hién
trong biéu thirc (3) va a la tenxo tng
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suét nguoc.
§j :Sj—aj (3)

Tenxo trang thai ung suét léch:
S,=0,-0,1 4)
Trong d6 ogj, om va I 1a tenxo trang
thai ing suat hién hanh, tenxo trang thai
{mg suat trung binh va tenxo trang thai
g suat don vi mot cach tuong tmg.
P6i v6i md hinh bién cing dang
huéng, phuong trinh (2) dugc viét lai
theo phuong trinh (5).
f(@)=55,:5,=3 ®)

D6i v6i mo hinh bién cting dong hoc
bé mat déo dugc thé hién qua phuong
trinh (6).

f((’):%fj:%é_/:() ©)

Sy tién trién theo mo hinh bién cling
dong hoc dugc md ta thong qua lugng
gia ting Ung sudt nguoc theo ham sd
ctia bién dang déo tuong duong.

C
da, :g(aj —a;)del —yaydel] o
Trong d6 tng suat nguoc a dugc mod
ta tr luat bién cing dong hoc theo
phuong trinh ham sé mil.

a=S-e7H) ®)
Y

Vé6i C va v 1a cac tham sb cua vat
liéu can dugc xac dinh theo luét bién
ctrng dong hoc.

2.1 Vit ligu va thiét 1ap thi nghiém

2.1.1Vat liéu
Vat liéu du’(_)”c st dung cho nghién clru
nay la thep tam SS400, theo ti€u chuan
JISG 3101 c6 thanh phan héa hoc nhu
Bang 1



Bang 1 Thanh phin héa hoc thép SS400

C Si Mn P S Cr

0.19-0.21 | 0.05-0.17 {0.4-0.6| 0.04 | 0.05 <0.3

Cac mau thu kéo duoc gia cong giap. Kich thuéc mau thir kéo theo tiéu
bang may cit ddy CNC theo huéng can chuan ctia nha nugec TCVN 197-85(197-
clia tim thép diy 6mm. Sau khi cét day 2000), mau c6 kich thudc va hinh dang
mau thir kéo duoc xtr Iy qua bang gidy nhu Hinh 2.

[ F 1
a) '

b)

Hinh 2. Mdu thir kéo dwoc thiét ké (a) gia cong trén mady cdt day (b)
va sau khi xi Iy bé mdt (c)

(a) (b)

Hinh 3. May kéo/nén don truc Hung Ta H-200kN (a), g ddt mau thir kéo (b).
2.1.2. Thiét Igp thi nghiém Hinh 3. Cac két qua kéo/nén duogc thé
Thi nghiém kéo/nén don tryc cling hién trong Hinh 4, co tinh cda vat li¢u
dugc thyc hién bang cach sir dung may dugc trinh bay trong Bang 2.

kéo/nén don truc Hung Ta H-200kN
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o, MPa
600

- Thue nghiém

+ Voce

a 0.02 004 006 0.08
£

(a)

a0 O MPa

-0.06 -0.04 -0.02 0 0.02 0.04 0.06

(b)

Hinh 4. Puong cong iing sudt bién dang thi nghiém kéo a) va kéo nén b) vit mau SS400

Bing 2. Co tinh ciia vat liéu miu SS400

Hé s6 modul dan hoi (GPa) 213
Gi61 han chay (MPa) 348

Heé sb possion’s 0.3
Khbi lugng riéng, (p, kg/m?) 7850
Gi6i han chay, (o, MPa) 348
Gi6i han bén , (o, , MPa) 578

2.2 X4c dinh céc thong sé vat liéu

M6 hinh bién cirng ding huwéng.

Trong truong hop bién cting ding
huéng thuan tay, chi c¢6 tién trién mo
rong kich thudc cia bé mit chay déo
khi d6 o trong phuong trinh (8) 1a bang
khong va phuong trinh (5) dugc su
dung cho ham chay déo cua vat ligu.

Khi mé hinh bién ctng dang hudng
dugc st dung & mo phong du doan
duong cong tmg suat bién dang trong
qua trinh kéo/nén don truc thi chi can
xac dinh cac thong s oy, A, va B trong
phuong trinh (1) nhu 14 cac dir lidu dau
vao cho qué trinh mé phong. Bang viée
str dung phuong trinh (1) két hop véi dir
liéu thi nghiém trong hinh 4a va su
dung phuong phép binh phuong bé nhit
cua phﬁn mém Excel s& xac dinh duoc
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cac gia tri tuong Ung lan luot cua ov, A,
va B la 348 (MPa), 188.86 (MPa) va
28.3293.

M6 hinh bién cirng déng hoc

Pé mo ta hiéu ung Bauschinger trong
qué trinh du doan dudng cong Ung sudt
bién dang khi kéo nén tim kim loai
$S400, cac thong sb vat liéu ciia mo hinh
bién ctng dong hoc C va y trong phuong
trinh (8) duoc xéac dinh thong qua dudng
cong quan hé gitta o va g, trong d6 dir liéu
o duoc lay bang viéc dich chuyén dudng
cong mg sudt-bién dang kéo mot luong
bang dung giéi han chay (oy) (Hinh 5).
Bing cong cu tinh toan Excel, dung
phuong phép hdi quy phi tuyén ta c6 thé
tim duoc 1an luot C va y 1a 5350.272 MPa
va 28.3293.



%
40 |~
300 =
200 | a
o |
0

4] 0.02 0.04 0.06 0.08 01
£

Hinh 5. M6 hinh bién citng dong hoc

dé xac dinh a

3. MO PHONG DU DOAN
PUONG CONG KEO-NEN

Dé kiém tra kha nang dy doan duong
cong tmg suat-bién dang trong qua trinh
kéo va nén vat lidu tim SS400 cla cic
m6 hinh bién cting khac nhau, céc dir liu
thu duoc tir két qua thi nghiém va tinh
toan trong phan 2.2 dwoc lay 1am dau vao
cho qua trinh mé phong sé bang phuong
phap phan tir hiru han qua phin mém
(ABAQUS/Explicit). O day, mé hinh vat
mau kiém tra kéo/nén don truc dugc mod
phong bang cac phan tir ludi dang vo
(S4R). Két qua md phong kéo/nén vat
mau duoc thé hién trong Hinh 7.

DPbi voi moé hinh bién cing ding
huong cac thong s dau vao gém co
khoi lugng riéng p, m6 dun dan hoi E

-200
Thye nghiém (

-400 \ |

»
B
i i S ERA

=600 Ding hudng

a)

|

L J L
Hinh 6. Két qua mé phong FE
cho kiém tra kéo/nén
cia vat liéu va cac tham s vt lidu ov,
A, B da xac dinh dugc tu phuong trinh
(1) 1an luot 1a 348 (MPa), 188.86 (MPa)
va 28.3293. Pudng cong tng suit kéo-
nén sau do dugc duy doan thong qua céc
phan tir luéi ciia mo hinh va so sanh voi
dir liu thuc nghiém nhu trong Hinh 7
(a). DSi v6i mo hinh bién cing dong

hoc ngoai cac tham sé dau vao nhu mo
hinh bién cimg dang huéng con phai
dua thém vao cac hé s6 C, Y lan luot 1a
5350.272 MPa va 28.3293 dé ké dén
anh huong cua hi¢u ung Bauschinger.
Két qua cua viéc du doan dudng cong
kéo nén khi sir dung mé hinh bién ctng
dang hudng so voi két qua dit liéu thuc
nghiém duoc thé hién trong Hinh 7 (b).

Thuye nghiém

b)

Hinh 7. Dy dodn cho nhitng duong cong vmg sudt bién dang sir dung mé hinh

bién citng dang hwéng (a) va bién cirng déng hoc (b)
TAP CHI KHOA HQC, S 42, thang 9 niim 2020| 139



Tir két qua mo phong du doan dudng
cong Umg suit kéo-nén sir dung cic md
hinh bién ctimg dong hoc khac nhau nhan
xét thdy mo hinh bién ctng ding hudng
khong danh gia duoc hi¢u Ung
Bauschinger va két qua 1a duong cong
nén cia mo hinh du doan la 16n hon so
v6i dir liu thyc nghiém, con md hinh
bién cting dong hoc cho két qua danh gia
dugc hi€u ung Bauschinger nhung gia tri
lai thap hon so v6i dit liéu thi nghiém.

4. PE XUAT XAC PINH CAC
THAM SO VAT LIEU BANG MO
HINH KET HQP

Tir két qua md phong ¢ phan 3 ta
thdy, ca hai mo hinh bién cing dong
hoc va dang huéng déu khong du doan
chinh xac duoc su tién trién cua ung
suat-bién dang trong qué trinh kéo/nén
vat liéu SS400. Do vay nghién ctu nay
dé xuit mo hinh bién cimg két hop giita
dong hoc va dang hudng dé xac dinh
cac tham sb cua vat liéu. Khi do, dit liéu
thir nghiém trong qua trinh kéo va nén
ddng thoi duogc sir dung dé xac dinh gia
tri cua (a) phu thudc vao (¢ nhu sau: tai
mdi vi tri bién dang (g) cho trudce sé& tinh
toan diém gid tri cia («) twong ng theo
phuong trinh (9).

a, = O (kéo) —;5-[(nén) (9)

Trong do: &, va &

o ey TTONE Ung 1a
cac gid tri ung suat trong trang thai kéo
va nén tai mot vi tri bién dang bét ky.
Tur di¥ 1iéu x4c dinh cua a phu thude
vao (g) theo phuong trinh (9) va tan
dung phuong phap hdi quy phi tuyén

ctia cong cu tinh toan Excel dé xac dinh
cac tham s vat liéu C1 va y1 theo cong
thirc (8) tuong ung la 3035.14 MPa va
33.527 khi d6 phuong trinh ham chay
déo tuong duong theo gid tri bién dang
tuong duong phai dugc tinh toan lai
bang phuong trinh (10) va Hinh 8.
G (el =alel)-alel) (10

o, MPa

Hinh 8. Céc théng s6 xdc dinh bién
cung két hop dua trén dir liéu thuc nghiém
Nhiing dir li€u tir phuong trinh chay
déo twong duong nay s€ dugc sir dung
dé xac dinh cac thong s6 bién ctimg mai
A1 va Bi theo phuong trinh (11) bang
cong cu tinh todn Excel tuong Ung la
90.5283 Mpa va 33.527. Cac dir liéu
cia tham s6 vat liéu méi Al, B1, C1 va
v1 s€ dugc dua vao qua trinh mé phéng
dé du doan duong cong tng suit- bién
dang trong qué trinh kéo nén tam kim
loai SS400 nhu trong hinh 9. So sanh
két qua du doan cuia mo hinh bién cing
két hop giita dong hoc va ding hudng
Hinh 9 dugc dé xuét trong nghién ctru
nay voi cac mo hinh trudc d6 Hinh 7 (a,
b) dé thay kha ning dy doan chinh xac
duong cong ung suat-bién dang trong
qué trinh kéo nén vat liéu tim SS400.

G, =0y +A(-exp(-Bef)  (11)
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o, MPa

-600 Thuc nghiém

-800

a)

b)
Hinh 9. Dy dodn cho nhitng dwong cong img sudt bién-dang khi kéo/nén bang mé

hinh bién ciing két hop ding hwéng/dong hoc

5. KET LUAN

Bai b4do da dua ra mot phuong
phap méi dé xac dinh cac tham sé vat
liéu cho viéc du doan chinh xac hiéu
tmg Bauschinger, mé hinh bién cimg
két hop giita dong hoc va diang huéng
dé xac dinh cac tham sb cua vt liéu.
Pay s& 1a tién dé& dé 4p dung va du

TAI LIEU THAM KHAO

1. C. O. Armmstrong, P. J. and
Frederick  (1966), ‘A Mathematical
Representation of the Multiaxial Bauschinger
Effect’, G. E. G. B. Report, vol. RD/B/N 731.

2. Nguyén Trong Giang (2004), Thudc
tinh co hoc ctia vét ran. NXB Khoa hoc va K§
thuat Ha Noi.

3. V. Gia Hai, N. Thi Hong Minh, and
D. T. Nguyen (2020), ‘A study on experiment
and simulation to predict the spring-back of
SS400 steel sheet in large radius of V-bending
process’, Materials Research Express, vol. 7,
no. 1, p. 016562, doi: 10.1088/2053-
1591/ab6715.

4. D. Nguyen, Y. Kim, and D. Jung
(2012), ‘Finite Element Method Study to
Predict Spring-back in Roll-Bending of Pre-
Coated Material and Select Bending
Parameters’, vol. 13, no. 8, pp. 1425-1432,
doi: 10.1007/s12541-012-0187-z.

doén chinh xdc hién tugng dan hoi
nguoc sau khi tao hinh bién dang déo
tdm SS400 trong quéa trinh gia cong
tao hinh cac chi tiét phuec tap, dac biét
1a bu va t6i wu hoa kich thudc chay va
cbi khi tao hinh cac san pham c6 hinh
dang chit U hodc V tir thép tim SS400
trong cac nghién ctru tiép theo.

5. D. T. Nguyen, J. G. Park, and Y. S.
Kim (2016), ‘A Study on Yield Function for
Ti-6Al-4V Titanium Alloy Sheets at Elevated
Temperatures’, Transactions of the Indian
Institute of Metals, vol. 69, no. 7, pp. 1343—
1350, doi: 10.1007/s12666-015-0687-5.

6. M. C. Oliveira, J. L. Alves, B. M.
Chaparro, and L. F. Menezes (2007), ‘Study
on the influence of work-hardening modeling
in springback prediction’, International Journal
of Plasticity, vol. 23, no. 3, pp. 516543, doi:
10.1016/j.ijplas.2006.07.003.

7. N. Duc-toan, K. Young-suk, and J. D.
Won (2012), ‘Coupled Thermomechanical
Finite Element Analysis to Improve Press
Formability for Camera Shape Using
AZ31B Magnesium Alloy Sheet’, vol. 18,
no. 4, doi: 10.1007/s12540-012-4025-8.

8. E. Voce (1948), ‘The relationship
between stress and strain for homogeneous
deformation’, J Inst Met.

TAP CHI KHOA HQC, S 42, thang 9 niim 2020| 141



142 | TRUONG DAI HQC HAI PHONG





